DEMAND ESTI MATI ON APPARATUS This invention relates to inprovenents in a .
demand estinmation apparatus for estimating a demand such as the traffic
voLure of elevators in a building and the electric power |oad of a power
st@Bion. 5 The traffic volume of elevators in a building, the electric
power | oad of a power station, or the like (hereinbelow terned "demand")
fluctuate irregularly when cl osely obsérved within a peri od of one day, but
present simlar _aspects for the sanme tine zones when 10 obsBuvedgovg
several days. In, for exanple, an office building, elevator passengersgon
their way to their offic r gr kg round floor during a sRKort
period of time in the no Y= : Sfirst half of the Iunch
hour, many pa g fro e qf i I te a_r rant floor or
the around {1 852 aveBSiehe Fetaskdc s, dnpeseRbts, fanar SEhERRTT,
passenger 3543 phktd®n! 38pa2akaY 26k BEfQ@.Ena%'iﬁgt E]?d%QHHds{:EHOEst epkhe office

floors. Finally, many.passengers go fromthé fice floors to the gr ound

floor at keatifig Z0lumeeofnell@atveri 1@ aTbaivdingeaqll traffic .in the up
direction and in the down direction are nearly equal in the daytine tine
zones ot heiderhaict powe cndnaidoréd aapower shiakkdéonhe volune of traffic becones
very small throughout the night. In order to deal with the traffice in the
bui | di g chan@heg tcatEhics vednmer ofy ede¥asoss An| anbuéddingberhef

electric power load of a power station, or the like
B (hereinbelow, termed "démand") fluctuate irregularly
‘) wﬁen closely observed witnin a period of one day, but
present similar aspects for the éame time zones when
1o observed over several days. In, for example._an office
building, elevator passengers on their way to thei£
office floors crowd on the ground floor during.a short

period of time in-the mornin§ arrival rush. In the

first half of the lunch hour, many'passengers go from

S,

3 the office floors to a restaurant f£loor or the ground
£loor, while in the latter half of the_lunch hour, many

passangers go from the restaurant floor and the ground

LA ..

e

floor tb the office floors. Finally, many rassengers go:

~from the office flocrs to the ground flocr at leaving‘
20 time in the evening. The volume of traffic in the up
direction and in the down direction are nearly equal in
the daytime time zones other than those mentioned above,
while the volume of traffic becomes very small
throughout the night.

in order to deal with the traffice in the buiidiag

changing in this manner by means of a limited number of

h]



2 elevators,” the elevators are usual I'y operated under group s pervision.

When a hall call i.s registered anew, it is tentatively assigned to .
By

respective el evators, and the waiting tines of all hall calls, the
possibility of the 5 full capacity of passengers, etc. are predicted to
cal cul ate service evaluation values for all the cases, from anong which the
appropriate elevator is selected. In order to execut.e such predictive-

cal cul ations, traffic data peculiar to each respective building are .
required=="For 10 exanpl e, data on the nunber of passengers who get on and
of f the Qage of each elevator at intermediate floors are required for -
predicting the posgiihichys9feddildLevaRacst ¥re Wit 13YChpbifidd Gndabagibish
-changes every nonent is stored each tinme, an enornous nenory capa0|?y I's
necessitated, 15 sipezirissonot Wheacta hall cdklidld yegibteredjnesy tenbsy
size is reduced by dividing the operating period of time in one dag into
several tine zones‘tepfatévalymssignedaber RpRPeTHive elevrteRs ofandhéhe

respective tine zones.are stored.. Af.te e.c | etion_of.the building,
however, ‘there i s_é"a%:m_ﬁogﬁ%? 195 ¢ hé?i?_r%?ﬁ_rgc)’ gz?a‘fapﬂfﬂb’?ﬁat_ﬁ’ggfi hﬂg
accordance wt f;' Chanas chBaPeEy WM plasIeAgaLl S AtdiQ) 3Rt E@e@i&ﬂé@ Y c@lulate
hence, it is diffficult to obtain good traffic data with which the demand

can be predicted acmmvitel gvaluaridnhivalueasfor dlliethehasséserfddmoagbhgout a
system wherein traffic 25 conditigns in_the buLIding are continuousl%
detected so as to 3dGBnthe| BPIRFIGFE ehevaten ris sgdeqtednr &ns9aderi Eal | y,

the operating:peri(giéggtgiggch predictive calculations, traffic data
Bourd - peculiar to'each respective buildim§éfé':equiréd. For
1o example, data on the number of'passenggrs'vho get on and .
. off the cage of each elevator ét'intermediate floors are
réquired for predicting the possibilitf of'ﬁullfcapacity.

_When such traffic data which changes every moment is

stored'each time, an enormous memory capacity is necessitated,

_if which is not practical.: Usually, the required memory size
is reduced by.dividing the_operating period of time in one
day into several time ;ones,'wherein_oﬁly the average
traffic volﬁme of ﬁhe respe¢ti§e time zones.are stored.

S h . After the completion of the building, however, there is a

A0 posﬁibility that traffi:.d#taiwill change in accordance with
chéhges in personnel 6r§éniéatioﬁ ih the building, and
hence, it is difficult to bbtéin good traffic data with
which_the.demand can be.predicted accurately;' For Ehis
reason, thére_has béen thought out a sysﬁem wherein traffié

s .conditions'in the bdilding_ére continﬁcusly detecfed so as
to sequentially impfove the traffic data.
| More spécifiéa11y, the o§era:ing period pﬁ time
'in one day is divided into K:time'zqnes (hereinbelow, termed

?sections“), and a time (hereinbelow, termed fboundary“)_by'

‘-.. _I'



in,one day is divided into X tine zones (hereinbelow, terned "sections"),
~and a tinme (hereinbelow, terned "boundary") by “which a section k - 1 and
section k are bounded.is denoted by [err]' (K=2, 3,...K). *Tines [err] anc
r] are the starting tinme-and end tinme of the elevator operation,
‘respectively. The average traffic volune [err] of the section k on the
[err]-th day is supposed to be given by the followi ng equation (1): [err]
Here, [err] is a colum vector of F - 1 dinensions (where F denotes the
nunber of floors) the el ements. of2which are the nunber of passengers—to get
~on cages in the 10 up direction at respective floors in the tinesg@gne k
.of the [g t S,m.| ar r d [ ] ol tors which
i ndi cate ‘]"ehn%rr%{eerhc’rxx &Bassgn%%rsé% J'?H ﬁé bggxrngseﬁ Lk‘ eﬁloﬁ:cedo S
di rectiogy the(xumbey, .Qf xPASSENGN % tenaee {faxtémzh%age&rtjihé he up
direction anf. the number of 15 §senger§+ o.get off the cages in the
down d|recneomndrendpeamevefythérﬁieyaepageper&ﬂion; relspaet{velwi nbel ow,
termed "average denand%) r! i s measured by a passenger- nunber detector
whi ch ut Fhez3%erags TR ﬁg'és" s F e QFOE‘E)%g%EQﬁ’-%E €RgeRe of the '

Firer, 1 0k JEbRE 5 be iR bR PR 4IRS, Rt cative

val ue of the average demand [err] of each-tine zone in a case where the
boundary [err] is frxed It _rs t hought hra%- the colums [err] (1), [err]

(2) ,

o d'. o
() ——— %V (1)
' K+1 “tx 'jx;(z) - ' NS

i,d
-\Xk (1)4

‘Here, xgrz) is a column vector of F - 1 dimensions

:(where F denotes the=humber of flodrsf'the eleﬁents of
‘which are.the numbef'ef paSSeegefe'te'get'on cages in the
l 10 up d;reetidn at respecﬁiVe_fieors_iﬁ the time'zone k of the
2-th day. 'Simiierly, xd(i\ "krzi aed Yde) are column
vectors whlcb lndlcate the number of passengers to 5et on
the cages in the down dlrectlon, the number of passengers
to get off the cages in the up direction and the number of - £
s passeﬁgets'tc get off the cages in the down direction,
respectively. The average treffic-vo;ume (hereinbelow}
termed “aﬁerege demand") P, (%) is measured Sy a passenger-
number detector which'uﬁilizes'load.chadges during the
'stoppage of the cages of the elevators and/or industrial
2¢ television, ultrasonic-wave,‘or the like. - |
| " First, it will'be consideredeto sequentially cofrect-
the representative value of the aVerege demand pk(z) of each
time zone in a case where‘the'boundafv tk ie.fixed. '
| It is thought that the columne P (1)) By (2),...-.'.

s of the average demands occu*r:r.ng daily will se UJ.SCI“Q' tec in the



25 oﬁsthe‘average demands occurring daily will be aiscributed in the
vicinity .of a certai-n representative value [err]. Since the magnitude /o
the representative value P is unknown, it needs to be estimated by any = 7,

method. In this case, there is the possibility that the magnitude itself
"of the > Trepresentative value [err] will change. The representative value -
is therefore predicted by taking a |inear I ght ed average given in o

Equations (2) and (3) bel ow and attaching nbre inportance to the average
demand ferr] neastkwsihityt oSt 2 cémtairo riepresentatime vajuedepandiincsr the( 1),

-lerr] (24 ...... and [err] [err] .-Here, [err] (t). is_the representative
val ue whi ch has tﬂﬂﬁpﬁ#ggﬁi%@eﬁh?r%ﬁﬁqﬂﬁéngﬂéfgﬁév%kﬂﬁaﬁdsiP pnown, ityng

Lerr] (1) measur ogliiy e g LELLcddh 49 an Habftd] G chiy ndd) WiVl ue

i
-which is set to a sul e value andi I N denot €S t he

‘wei ght of the aveigomdiowBeEblk{ty 4HRAS¢heinafnidtitid ikBeldYor KL this
wei.ght changes_dependi ng upon a * paraneter a. Mre specifically, an
i ncrease in the veéprestdtagive reale wallachawyd + s The zepresenitatios in
whi ch nore inportance is attached to the | atest neasured, average deamnd.

[err] than to the'"dt4ertsaFBrageorR REAILCERE| by taking ankipesr |wedghte] which
. the predictive re fafl I rl { ckl I u of -
"t he Pepresentativ%éééﬁﬁ%%ébég'¥€6§§§%$F&%hggit%%¥vgﬁué8%§wt %&B§F%%§3g§ a -
fi s too large, it hérd aXpRethlad doHY aVeehi¥ CadmiNP PLMRAlhSsviid/aabebt,
' | o than to the'othgr'ave;aqe deﬁahds Pk(l), P (2), ..... and .

Be(2) = (1=2)® B (0) + ,E))Py () W

A, = a(l-a)¥t o o (3)

A . : ' :
Here, pk(z) is the representative value-which has
‘been predicted_from the a#erage demands Pk(;);...., and pk(z)_'
" }3° measured till the zfth day, and PR(O) is an initial value

- which is set to a suitable value and is set in advance. A,

denotes the weight of the average demand Pk(i) measuréd on
the i-th day, and this weight changes devending upon a
U o _.'parametér a. More specifically, an increase in the value
3¢ of the parameter a :esults_in'an-eStimatiqn in which more
importance is attachéd to the_laﬁest méésured average deamﬁd
Py (2} than_iq the oﬁher average deméhds Ek(l),..,..and'Pk(Z-l);.
and in which the predicgtive ?épresentative value 5;(2)
q#icklf fol;owé up the change of the #épfesentati&e value Py
5 Howeﬁe:; when the value of the pérametér a is fqd-laige, it
| ié‘fearedlﬁhan the predictive re@resentative value will
'éhénge to oviélentiy in.a.mahner to bé influencedhby_the
rgﬁéom variation ofldaily data. 'MeanWhile, Equations (2) ana

(3) can be rewritten as fo;lowé:



change to oviolently in a manner to be influenced by the random vari atien
04£§aily data. Meanwhile, Equations (2) and (3) can be rewitten as ’ .
FQMX ows [err] [err] In accordance with the above Equation (4), there is'*
" the advantage that the wei ghted average of Equation (2) can 5. be

cal cul ated wi thout storing the observation values Pk(i)(i =1, 2, ...,
[err]-1) of the average demands in tbe past. However, granted that the
foregoi ng representative value [err] (k =2, 3, ..., K) of the average

demand of each tinme zone has been precisely esti-mated, the deviation/s0

thereof fromthe agtual demand As feared to become large near the ‘=
demar cati ng boundaky (fers ] (¥He)2, A2-3) +.aR, 08 when the bindary [err]

itself is inappropriate. This large deviation brings about the

di sadvant age t hat tbmgopr_e 'c(aotive cal cul ations of theé vva(g)i ng tinmes, the
possibility of the k uTI!taBacjty, etc. becone erroneols, so the

el evators are not group-supervised as intended. This invention has been.
made to i nprove thendhseskdaticyed tHeshe i dinsralDavatiand(dias Yherei s obj ect

to provide a denmand estimation apparatus wherein the section 20 cal cul ated
“from t he thermadvagitageetyt|the svedghpedcavenrave Afc BEaatirn ¢ ©B8 section

set bzithe cal cul ati gefore thi g ongggy.le to _set . section of the next -

one ¢ le?eWﬁﬁVﬁﬁftFagw By ShefRE ?§Y§§P°ﬁi%%fkﬁ%cision.

Pild =1, 2, ..., 2-1) of theJavg:age demands in tﬁe past.
- However, granted that the foregoing representative
~ value Pk(k =2, 3, ..., K) of the average demand of each o/
" time zone has been precisely'éstimated, the deviation
w :hereof'from the ;ctual demahd is feared to become large
near the demarcating boﬁndary ty (k = 2, 3, ..., K) when
the boundary &, itséif,is in;ﬁp;bpriéte._-This large
 deviation brings about the &isadvantage that the predicative
calculations 6f the w&iting times, the possibility of the
s full capacity, etc. bec@me érroneous,_so-the elevators afe

net group-supervised as intended.

This invention has been made to improve the
disadvantages described abo§e,.énd has for its objgct to
provide a deﬁand estiﬁation apparatﬁs wherein'the section -

yNoy éalculated ffoﬁ the_demand,of'one cycle is compared and
calcﬁlétéd'wifh.the section set by the calculation'before

this cne cycle to set the section of the:next one cycle,

whereby the demand can be estimated at high precision.




[err] [err] The present i nvention” provi des demand esti mation apparatus g$§

for- estimating demand in reéespective time zones within successive cycles of.i,

a substantial.ly cyclically fluctuating demand, wherein each cycle is

divided into a 5 plurality of ‘successive sections, and an estimati on val ue

of -the demand in each section is found based on the measured demand in that

~section as tinme el apses, which apparatus conprises first means for
~calculating appropriate boundary 10 tinmes d89-the tinme zones in one cycle

on the -gasis of the actual demand in the sard cycle. and second neans for o
cal cul ati,hg and setting actual boundary times of the tine zones in the next

cycle on the basis of the cal cul-ated approprjate boundary times 15 and of

. the previously caI@BFa?EBsaEFubFV?Pﬁ%°&oh%??kﬂﬁﬁkﬂ%ﬂ%QQnéﬁRﬁmﬁﬂ%Qnsa|d one
.cycle. The present invention al so prov a_ demand esti,matiqn apparatus

- wherein one cyéP@aSPtHsdéﬁﬁnBsFfﬂégh%?|g %ﬂ%st%uﬁ?%ﬂQ%Fkﬂﬁﬂﬁkﬂ%I??

“each wher oi n aiebePnaieah¥ediaceiet eRco R AR AT G A RO
the basis of afﬁﬁ%iﬂ%@@nbeﬁﬂhhn@f &H@zgfﬂﬁiﬁkﬁrbié¥%5¥¥”dﬂ¥1d%% iRt iaMe

el apses. whi ch appar at us
S'plurality of successive sectlons. and an estimation

value of the demand in each section 'is found based on
the measnred-demand in that section as time elapses.
R  which apparatus comprises |
fitst'meags for calculating apprdp:iatelpoundaty _
tC)times of, the time zbnes'in one cycle on:the basis of
the actual demand in the said cycie.
~ and second means for caIEulating and setting actual
boupdazy times of the ttme zones in the next cycle'on
the basis of.the calculated approptiate'boundary-times
CS and of the previously calculated actual time zone
boundary times of the said one cycle.
The p:eéent invention also providesla demand
ot " estimation apparatus wherein one cycle of a demand
fluctuating substantialiy cyciically is divided into a
ZJD.plurallty of sect1ons nav1ng predetermined durations and
| wherein an estimation value of the demand of :;;1sect1on
is found on the bas1s of a measured result of the demand
in the section as the tlme elapses, wh;ch_apparatus_-

comprises:



conpri ses: (a) demand estimation nmeans for finding said estimation-

ue from said denmand of said one cycle-and the estinmation val ue of denmand
t¥at was found prior to said cycle;. (b) first -means for calculating g
appropriate boundary tines of said sections on the basis of the demand of
sai d one'cycle; and (c) second neans for setting the boundary tinmes of the
sections of the next cycle on the b%§%§ of the boundary tines of the
sections set by the second neans in d one cycle and the boundary tinmes

by said first, me .The pr.esent inventioprwll

f th I d.
ge 1Eur6t ?\gftt“égcrga i a%%’r% SHEhACA tﬁr?er mfaﬁ drawi ngs. i n i ch:
FilOure syt indy S5HR08 8 AN S0 Ul JEIIA Fho Byl LEATTI C volume of

an el evar m Show ng an

: enbodi MeRs @« PmAleLSRN v £l NBY 'ﬁhé@%&?&&%ﬁcw\ﬁi@@rﬁ%ﬂ ke present
“invention;, Figure 3 i's a diagram showing the content of RAMin Figure 2; 20

Figure dais eydlegran1shomﬁng the content of ROM
S {b) first means for calﬁulating éppropriate
boundary times of said sections on the-bésis of the
. .demand of said one cycle; and
(c). second means for setting the boundary. tlmes of
the sections of the next cycle on the bas:s of the _ _ . ;)_
\O boundary times of the sect19ns set by the second means
in said one cyclé and the béundary times of the sections - -
calculated by said first means.

The p:esent 1nventzon will be . further descrlbed with

reference to the accompanying draw;ngs in which:



in Figure 2 Figure 5 is a diagram showi ng the general flow of prograns;
"Figure 6 is a diagramshowing the flow of the 25 operation of an
inmitializing programin Figure 5; Figure 7 is a diagramshow ng the flow of
t he operation of a demand cal cul ati ng prograns; Figure 8 is a diagram
showi ng the flow of the operation of an average denand estinmating program
and Figure 9 is a diagramshowing the flow & the operation of a boundary
setting progranms. DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5 An ’
~ enbodi megt of the present invention will now be described with reference to
Figures 140 9. Referring to Figure 1, there will be first described the
outline of a procedure in the case where the boundary between respective
sections is corrected by a demand 10 estimati on apparatus according to this-
invention. In the figure, A denotes an [err]-th denand curve, [err] denote
a demarcating boundary tine on the [err]-th day preset by cal cul ation '
before the [err]-th day, [err] denote a demarcating boundary tinme of the
appropriate section 15 as observed fromthe demand on the [err]-th day,

and [err] denoted an average demand on the [err]-th day between the section
1 and the section 8. In this exanple, the demand has been detected

A
Figure'l-is a demand diagram showihg the variation
in the traffic volume of an elévator;
15 Figure 2 is a block diagram showing an embodiment of
a demand estimation apparatus accbtding tc the present
L invention;.
ot . : _ -
' Figure 3 is a diagram showing the content of RAM
in Figure 2; |
20 Figure 4 is a diagram s#owing the content of ROM

- in Pigure 2; _
Figure 5 is a diagram éhowing the éeneral'flow of
programs;
| Figure 6 is a diagram showing thé flow of the
25  operation of,an.initialiiing program in Figure 5;
| Figure 7 is é.diagram showing the flow of the

operation of a demand calculating prcgrams;



by .the previous calculation in the wei ght sections at the 20 boundary
s of [err] on the [err]-th day. Here, when.the average denmands in the

.dggﬁectrve sections are expressed by [err], the.representative val ues [err] « -

Tch have been predicted by the Equation (4) can be obtained as described '
above. On the other hand, the section in which the demand has been detected
cannot be al ways judged as being preferable.- For exanple, in case of the
demand curve A, it is considered to be preferable that the boundary tines
are [err]. This corresponds to the chse that the sections are set SQ hat
total demands in the respective sections beconme substantially const agd.
The section settin@igeaasscin Db aliagrsmdeheding tuar ifdow @fysha n addition to
the above, but it is essential to preferably grip the featufes of the
_demand cuPRErIEiqHREyeR, average r?@é“a&EpPBEWaa"Ejé‘q (Pr§§Fa¥‘hea%undary tine on

the [err]-th day t err],as_th are. c.onsrdered t hat E
the colums [err] %i';g rFe?rTs (52) lagramo?lo?‘ﬁ’e %?dg}ﬁwt?ﬁre e i rregular in
the same gROPSL;ddafe bNBoGRd P Sdedihly pldgisid] (2),. ... ... of the average
demand are” |rregul ar near the certain: represent ative val ue [err]

Li kew se, the boundary tinme can be predicted as follows: [err] [err] Here,

[err](2) denotes the representative value of the baundary ti.nme predi ct ed.
from t he denand whi @ﬁSﬁggPM oF THE PREFERRED EMBODIMENT

5 An embodiment of the present invention will nocw be
~ described wifh reference.#o.Figures.l to 9. R ' : L,
Referring to Figure 1, there will be first described '
. the outline of a procedure in the case where the boundary .
between respective seetions is corrected by_e demand |
0 estimation apparatus according to this ihventien.
In the figure, A denotes an z-th'démand-curve,
tl(z} - tgrz) denote a dema;éatiﬁg_boﬁndary time on the 2-th
day pﬁeset_by calculation before the %-th day; t‘l(z)'-'ﬁ'g(z)
~denote a demercating boundary time of the appropriate section
/5 as observed from the demand on the L-th day, and P, (2) - Ps(i)
denoted an average demand on the i-tﬁ dey be;ween the saction ' _r5
1l and-the section é.
.In this example, the demand has been'detected
by the previous calculétion in theakight sections at the
20 boundary times of tl(ﬁ) - tg(i) on the 2-th day. Here, when
the average demands in the respective sections ere.expreSSed
by P, (&) - éa(z), the representative values ﬁ}(z) - 5;(2)
which.have been predictéd by the Equation (4) can be -
obtained as described above. |
5 On the other hand, the-seetipn in which gheldemand

has been detected cannot be always judged'as_being preferable.'



rreasured'till the [err]-th day, ‘and [err] (0) denotes an initial 20 value,

and b denotes a paraneter in case of O<b<l. Wien this is applied to Figur @
"t he boundary time of the sectioh on the [err]-th day beconmes as the 7

foIIovm ng equation: [err] 25 Wwen b'= 0.5 is set, for exanple, the average

time of [err] and [err] .becomes the boundary time of the section on the

(Z+l)-th day. ~ It is sinple to-set the [err] and [err] to be fixed

val ues, and when the interval between the [err] and t (2) is set to be just

one day, %he [err] may.be a denmand 9 havi ng Z small tine, and may

ordinaril'y'be zero tinme at 5 nidnight. In this case, it naturally becomes

[err] In this manresr dxampiact iwrcdsd oze tayi daidng LRirvet B Q@@f&o&%&défed

accurately grasped, and the prediction can be accurate. In Figure 2,

numer al .1 desi gnat%s bel orrfapante \Mhacmthe boupdarjuddses arei t\% &li)grale® gaz)

each tinme the unit_.tinme DT % %lgd nutes) | apses, nuneral contr ol -

means whi ch basi cal'ty® CORPPFR édrT'°e €t FBf t‘b%rrﬁﬂeels%ﬁéﬂn%sarrﬁ &e§- so that

conput er, wher ei n gwHo | S u

converter for receivi ngbfgﬁg?%%u?p d%%ﬁs%é&%% g{#tg'ggén sé’%@??f’%bafly

unit (herei nbesow,cdrstand. " Gﬂhé)secﬁ:)d.lasholse2€1n§ nfedn@N A %C@&&xm&yln

(herel nbel ow, terned
various ways Ln addztron to the above, but it is essential
: to preferao}y gr;p.the reatares of_the demand curve A.
However, it is not appropriate to set the boundary
‘time on the (2+1)-th day to t;z(l) - t'g(2) as they are.
i Because it is conaidered thatfthe columns tk(l), tk(zx, .....
- of the boundary time are irreoular in the same manner tnat
-the columns P (1), Py (2))ennns of the average demand are

lrregular near the certaln representative value P,. Likewise,

the boundary ‘time can be oredlcted as fallows:

A |
5 (l-b)tkfz-l) + bty (£) (6)

AT >
=
il

-~
(o]
[

= tk(0) : o Ty

{ B C Here, t (2) denotes the representative value of
the boundary t;me predlcted from tne demand which has been
_measured till the L-th day, and ¢, (0) denotes an initial
-zcd value, and b denotes a parameter in case of 0<b<l. When
this Ls applzed to Flgure 1, the boundary tlme of the
sectlon on_the (£+1)-th day becomes as the followzng
equation:l - o | ' |
| ty (2+1) = <1-b)£k(z) + bt'y (2) B (8)
25 When_b = 0.5 is set, for example, the average time of ty (2)
and t'k(l) becomes the boundary time of the section on the

(i+1)-th day.



"RAM') which stores data such as the operated results of the central
cessi ng unit 2B, synbol 2D is a read only nenory (hereinbelow, terned
"'.) which stores programs and 2C constant value data, and symbol 2E i's
‘an output circuit which is constructgd of a converter for delivering
signals fromthe CPU 2B. Nuneral 3 designates a group supervisory system

whi ch group-supervises three: el evator, cages, 4A 4 4C .1 accodance with
signals fromthe &SnifoPiMRthSS S5kd 88 gh\ﬁ%)cﬁngar%l???gr#‘gxﬂa%pl e, as :
di scl osed, in asPALER N the?44+420a1 WPl ¥RREE : 0y paISONs d¥ ection
means i ngjl"é%c% g’c?lt?yeséy%gglg A, 5B an% 5%: which are r'esbect ively pro¥Tded in
the cageg @7y #AP s¥tdt6Coansudt amiec@ayi, gené st ptMpaalyi baak demarde nunber of
per sons. 9Syrrbols 6A, 6B and 6C desi gnat € nunber of ‘persons boarding

cal cul at havimpansmadl sivei napd mayromdinar iy (ke gerenpimesaynal s when doors

are open, subtracting the m ni num val ue omthe valu f_the, jnput signal
whenst hemé@oightar e I8 §848 %ﬁ%etél%&aﬁFﬁgi%rgeﬁ%Snﬁﬁgéf Bftx)%"zr"ggﬁs an

have boarded th nc%gigg éé’“%é%dég"’t%ntw » is3i€aflly bt S Patent No.

4,044, 860.. Numera esi gna I t1on neans whi ch adds the inputs A B
and C, cuful @dind RN BRURScEr {11 R aypid, tand 4B prediotiguits as the
nunber of persons boardi ng signal 7a the cunmul ated 10 val ue on the

basi s of cantberiawrwiageal | a and simultaneously starts the cunul ating

operation of the next tinme unit.- I n _Fi.gyres 3 and 4, synbol TLNE i ndi cat es
‘a time obtained fromPLRAETE ?n fpRgnfdall Fgsig s"%’?(c%) meagg gyhich

;6 produces a timing signal la each time the unit -tife DT -
- (e.qg., S_mihutes) lépses, numeral 2 control means which “*-
basically'comprises an electrohic computer such as micro-
éoﬁputer, whereih,symbol éA-ié an input ciréuit which is
-'constructéd of a converter for réceiving an input,.symbol
15 2B is.a central pfocéséing ﬁnit (hereinbélgw, termed *CPU").

- symbol 2C is a random access memory (hereinbelow, termed
- "RAM") which stores data such as the operated results of
- ‘the central processing unit ZB,.symbol 2D is a read ohly'

memory (hereinbelow, termed "ROM") which stores programs and
2 constant value data, and syﬁhol 2E is an outputlcircuit _
wﬁich is coﬁstfuéted.of a converter for delivgring signals_. _ N
from the.CPU-ZB. Numéral 3 deéighates a grou?’supérvisory
syéteﬁ which Qroup-stpervises three elevator cages'4A}'4B and
4C in_accodance-with_signais from ﬁhe control means 2 and
2 ﬁhich can,_fér example, as disciosed in U. S. Patent'__
No. 4,244,450, employ numbéréof—persons @etection means
indicated by symbols SA, SB and 5C which.are respecti#ely
provided in the éages 47, 4B and 4ﬁiénd'produce signals

-'proportional to the number of persons. Symbols 63, 6B and 6C



boundaries expressed by tinmes, synbols TA(2) - TA(8) tenporary 15 ,
boundari es determ,ned. fromthe demand on that day, P(l) - P(8) average ,:ég;
demands in the sections. 1 - 8 respectively, PL(1) - PL(8) predictive =~
aver age denands whi ch correspond to the Ao epresentative value [err] in the
sections 1 8 respectively (k=I - 8), synbol LD a demand whi ch corresponds.

to the nunber 20 q@fipRiOREmBART §f NBrscsWakaifa,  and c%}i@anaE:.Jn “md¥ns
counters used for vari-abl es which indicate the sections. . These data are

stored iActhe RAM 26Y . stc&wmoltheTr(xix):.murdr (RLuewbf cinpute siqhaat Whérr dbor@0) ,

96 (= 8: Q0), 108 (= 9: 00), 132 ( 11: 00), 144 (= 12: 00), 156 (= .13: 00),

204 (= 16: 00), 21%% %@nroe)lbzsactﬂafm té@emewzum wohue fxspethe éalue PE -

P8 th | val d ds PL
which are set at seigoeH SeBRER T it SEAPE SEHRer b p L Retng
respectively, synbeﬁe%&a&abensaféo@wﬁmoel %a&eehhetmreg&é@ru@ 148 and

Equation (4) set at a value 0.2, d synb : a paraneter

correspondi ng to t&e, pes sranight lbnlel.fu,uax.l sn _ES)e:seths.t 43 0val, 860 0. Jumekagse
data are stored in_the ROV 2D) .. In Figure 5, nuneral 11 designates an
initializing progranteskd i ﬁgd%h@rr meena whiarheadds ther ippytdhe B and C,

e 2o | PR oot s AL B TR Rt 2
cal cul ates the avei80éhe number of persans boardlng signal- 7a the cumulated
1ni value on the basis of a tlmzng signal la and simultaneously
gﬁ; :  starts the cumulatlng operation of the next time unit.
| In Figures 3 and 4, symbol TIME 1ndlcates a time
obtalned from the timing singal la, symbols T(l) - T'9) -
boundaries expressed by times, symbols TA(2) - TA(B)_temporary
1s boundaries determined from the demand on that-day, P(1) - P(8)
average demands in the sectlons l - 8 respectlvely, PL(l) -
PL(8) predictlve averaqe demands which correspond to the
representatlve value §\(z) in the sect;ons 1 - 3 respeetlve ly
(k=1 - 8), symbol LD a demand which corresponde to the number
20 of persdns boa:ding-_signal 7a, and symbols J - N counters
_ L;,. N .used for variables whieh indieate the sections. These data
.are stored in the RAM(ZC) Symbols T(1) - T(9), which are
set at 0 (- 0: 00), 96 (= 8 00), 108 (= 9: 00), 132 (= 11: 00),
144 (= 12: 00), 156 = 13 00), 204 (= 16: 00), 216 (= 18: 00)
25 'and 288 (= 24: 00), respectlvely, Pl - PS the lnitlal values.'
of the predictlve average demands PL(l) - PL(8), which are set
at 5, 80, 40, 60, 80, 30 and 5 (passengers/5 minutes),
_respectlvely, symbol SA a parameter correspcndlng to the

parameter a in Equation (4) set at a value 0. 2, and symbol SB



demands P(1) - P(8) neasured in the respective sections 1 - 8, 10 nuneral
‘Awnan average demand estimating program which calcul ates the predictive
iﬂghrage demands PL(1) - PL(8) in the respective sectiona 1 - 8,, nuneral 15-¢
"Naboundary setting program which co&rect_s t he boundaries T(2) - T(8) of the
respective sections 1 - 8, nuneral 16 an output 15 program which transmts
the predictive average demands PL(1) - PL(8) fromthe output circuit 2E in
Figure & W&Pg oqrrespprgiadt fe é}mreﬁq%tséqbem&qum initializing

program gure 7 u 34 are QPE! g sequencgs of
-the deman ﬁfL‘ ?l'ﬁ@l‘iﬁ orbggg éges?Bdatran ¥ gﬁgr‘; ﬂé’fgal S 41 - &t are
" the oper@gﬁdy@ sequences of the demand estimating progran1 and in Figure 9,

nunerals 51 - 72 are the operating sequences of the boundary setting

program 15. The oparpiqure &f, hhmerebbididewilgnateshen dnipridleztingati on
apparatus constructed as . thus far descri bed operates as follows. The
_nunbgr - afrqemasofer dee eeindtheedns tHAL -valoesr efurarseymalatapr oportional to

t he nunber of sons, who have -gotten .on the ca respecti vel
~and the numed’éllcgﬁaf‘f‘o’rf‘%tar%%ﬂg" B, | aReRtS gﬁ‘é"?ﬁ%ﬁf&‘mbfﬂ ergons whoy
have got{ to'alﬁrﬁﬁlﬁaﬂﬁsan‘h“setéctnéxﬁsﬂ?céﬁevm cThx’?%é‘éa‘ie Gl ye nunbers of

t he pers ave gotten on.the cages are ad er eupon the 5
si gnal 7&ema$1dpf:@.ﬂltiﬁ£dtlmjl¢rs@‘an whitlhecalculates the average

‘demands ?(l)'— P(8) measured in the respectlve sections 1 - 8,

i0 numeral 14 an averag- demand estimating" program which

calcu;ates the'predictive aVerage demands PL(l) - PL(8) in_ _ SJ
the respective sectiona'l - 8, numeral 15 a boundary
setting program which corrects the boundaries T(2) - T(8)
of the respective sections 1 - 8, aumeral 16 an cutput’
I pregram which transmits the prediotive-average demands
PL(1l) - PL(Q) from the output circuit 2E}'in Figure 6,
numerals 21 - 23 are the oueratlng sequences of the
initializing program 11, in Fxgure 7. numerals ‘31 - 34 are
the operating sequences of the demand calculating program
20 13, in Figure 8, numerals 41 - 45 are the operating
sequences of the demand est;matrng program, and 1n Figure 9, ' "~

numerals 51 - 72 are the operating sequences of the boundary
| settzng program 15. | _ o
- The operatlon of this embodlnent of the demand
25 estimation apparatus constructed as thus far described
-onerates,as follows. | |
The number-of-persons detection means 5a - 5C
produce signals proportional to thelnumber of persons who

have gotten on the cages 4At- 4C,.respectively, and the



i nput ci.rcuit 2A.  Sinul taneously therewith, the nunber of counts produce, )
when the value 1 is counted - every 5 mnutes since atinme 0 o clock is gégga?
provided as the tirfming signal la fromthe clock neans 1, and it is input

to the input 10 ~circuit 2A. On the other hand, when the control neans 2
is first connected to a power source, the initializing program®* 11 is
actuated. More specifically, the initi gg‘a@lgas,nTheang'éls@r.e gcezRechilyed v
set for the boundaries T(l) - T(9) at Step 21. 15 - Subsequently, at Step
22, the _smitial valthesnihBer ﬁ&:e&rsenseep@chavaalgptseh éortideagesdiat + v4C,
'average (i;mands PL(I) - PL(8}. Next, when the average demands P(l) - P(8)
are reset to 0 at SteépeEBWQ c her §Psp¢%W%|w@eF5 PhethnRarspRragyam 12.

20 S The .in ogram,12 is a_well ogr.am ch f eeds t he
i nput signal from R ﬁf ‘% Lﬁ%'te SAIPRLY T hae \ %',eg SRR % Sof “exanpl e, -
when the time s 8 o cI ock the i npul; RhRDr AN L aPdeabbea Y e el E8ambde
I nput circuit 2A and ShlftS it so as t0 set the time TIME of the RAM 2C at

96. 25 Likew se, \mpnttbfrcuit 2A. Simultaneously therewitls] die nimbes of
accepted; the value is set as the demand LD of the RAM 2C. Next, the
operations of . the ¢onasa pEedudes WienpLBEr vRUS lnils| cﬁén%l%i{%ds mNc‘uEE%p
31, the counter J is_set_t

e;tine T roer.than.the
boundary time TFFE)® a?i%? b cfsfq'ofpl lﬁo?ﬁ?vcﬁé&l &% lﬁﬁ Boedldg sigrdh 13,
at which _ the _count Sroh kfel BLESARANMY 11 arddid NG QQBBEQ#d to the input
' | 0 circuit 2A. : | o
s ' On the other hand, when the control means 2 is

- first connected_to a power source, the lnztlalzzlng p;ogram-

11 is actuated. More specifically, the initiai values T1 - T4

¢~

‘are respectively set for the-boundaries T(1) - T(9) at Step 21}
1 Subsequently,:at Steé 22, the initial values PLl - PL8 are
respectively set'foi the predictive average demands PL(l) -
PL(8). Next, when the average demands P(l) - P(s) are reset
to 0 at Step 23, the contrcl flow shifts to the input program
12.
20 : The input program 12'is.a well-known program which
~_ feeds the input signal from the,input.qircuit 23 into the
. RAM 2C. .By way ofiexample; when the time is 8 o'clock, the
input program reads the valge 96 from the input.cifcuit'ZA
and shifts it so as to seﬁ_the_time'TIME of the RAM 2C at 96.
1S Likewise, when the | : - . signal 7a
| is accepted, thé.value is sef aé_the demand LD of the RAM 2C.
| Néxt, #he operaticés of the demand calculating
program 13 will be explained. At Step 31, the counter -J is

sgt to 1. Whenithe time TIME is larger. than the boundary



-flow ret

LD neasured anew, So as to increase

time DT
of the s

( urns agai'n to Step 32. Wien t he time TIME is smaller than the
hndary tinme T (J+1), the control flow proceeds 5 to Step 34. Here,
Nrage demand P(J) of the section J is cortected by the use of ,the demand ¢

as denoted by the up LD/ (T(

’t t he -ampunt of the demand per unit
+1)-T(J)]. In this manner, the demand

t he

ect i I,ch_corresppnds.to th | ey | n ul,ated so as
to cal cu?‘é?ee%tnh +&\?/e?§gé:£f%ﬁ§ﬁdscﬁﬁ]foﬁgfé%ﬁéw?ip%egg%%sl\%(%et eﬁbperat i ons
of the ayeragerlemRNdogaté B IR0 iREPELasa Ik i, lanRecgypbavsied. Onl 'y when
the time TIME arrives at the boundary T(9) which is the end tine ohefhe
secti on Sléwdietairad hgafh eto Sltept BE.f oWhemi tige Hiees TIVE -istSmaldeexecut ed.
After the counter J is initialized to 1 at Stel. 42, the predictive average

demand Ptiidn the bomadagytrime (hdIptdeelhdentrals LAY PHPFRRESY (1- SA). and

to.the g d d P(J) just: h tjcular day 20
b0 BPR A o B8Ee Y el 4R dE e S a b TSP R The val e
of the countSirebted bydoRd &de YLRnEIgenRild WMIF healsub8aSaBew 21sd han 8, the

.counter J is increased by 1 at Step 45, and the calculation of Step 43 is
r epeat edas TEenindreaskeheo cthe ldmdun®n of S tha edenaad tpelrl uhbe i ipmm 8, 25 J=3

i s added
mul t opl i

Is estab
operatio
Step 51,
t he sect

16

| i shed, whereupon the program-is shifted to the next. Next,
as @#nQﬁﬁ§_bﬁuﬁbarypskﬁjnd%jJﬂﬂbg?éﬁﬁ

the

15 wiln thiéscaamnghred. \When, at

F%gedetnllar;x% -glfwléhgageéte_@ocnh%%i%ﬁecggyggpaggdsnt%) tgg ! Qg'net hies end .'t e of

added and calculated so as to caléulate the average demand
P(J) per unit time DT.

Next, the operations of the average demand estimating
program 14'wili bé'explained., Only when theltime TIME
arrives ét the bouhdarf T(9) which is theé end time of the
section 8 indicated by Ste§ 41, the fdllowiﬂg steps 42 - 45
are executed. After ﬁhe counter'J is_initialized_to 1 at Stép.

42, the'predibtive average demand PL(J) calculated till the

- preceding day is multiplied by (1-SA) and is added to the

average demand P(J) just observed on the particular day

- multiplied by SA, to set a predictive aﬁerage demand  PL(J)

anew. . The value of the counter J is'judged at Step 44, and

' when it is smaller than 8, the counter J is increased by 1

Ly

at Step 45, and the calculation of Step 43 is repeatéd.

Then when the calculation is executed till the section 8,

J=3'i§ established, whereupdn the p:égram'is shifted.td the

next. ) . |
_Next, the operations of the boundary setting program

15 will be explained. When, at Step 51, the time TIME has

- reached the boundary T(9) being the end time of the section

&



8, the control flow proceeds to Step 52, at which tine the counter J is set

to 1. "Subsequently, .at Step 53, the counter Kis set.to 0. At Step 54,
the total demand of the section J'is calculated by nultlply|ng t he average-
demand per unit tinme by the Iength of the segton. At Steps 55 and 56, the
Step 54 is executed until the counter -J becones 8, and the above

aclcul ation i's cungl ated dgacbBe £08ptsHodbedBhes et os® sMhiakevhben cotlig Ahe

f1 ow proceeds frontﬁiep 55 to Step 5 the counter J cal cul ates the sum of
the total~10 denmaasuitaxmal ilsos8tatwl L he Smbsetieentlyc air ditegl §3catiol at es
the totaly demand in one day. At Step 57, the value is divided by 8 and is
~again applied to taeurtrmtfedsksekbte %-pedﬁtf |5G&PI 54, tthe Fpsadgdemand iQ the

total demand is apglled tq the cgc%£ nters J

are 15 respecti vePSeEER™ o F. o8 by, PRLEiptiEnd W BhRrdr qedf

proceeds t0 Step Sgeranghd 14 maV8Y agzeedfémm BeJtnof sdd@creCt heNsdeps sesdde-d
I-n the counter 8%% when the counter” M has, not yet arrived e# _
aver age section toaﬁdt sha,mmié Ktap Stefs @keduhedceuﬂibrtﬁ‘é |csunnereaslmtdn;es1
at 20 Step 65, ‘and the control flowreturns to Step 59 until the counter N

arrives at the bouRdadyd thee abeye| 7°h@u1&‘¥§1§m665 sreplatad dgushercapnier K
arrived at the ave ectlo ot nd K t Step 6 the c

pr oceeds frontStep&gg %ﬁeﬁ%%} g%ﬂ °8f9f§:eé%§ ﬁng gg OE%’;fbpo
as 25 the tenpor geyy b?ﬂ”QﬁchBhH?e;7¥laalcu§hQE§ the fQeCknk t8tal
initially set to 2 at Step 58, the tenporary.boundary time TA(2) is thus

-determ ned i n tthi séémaid ofrom \then ehenctcnmi eoubties Bnstdaxidinigdp eaMuJSSttets

62, the counter L is.increased
\ the total demand Ln one day. ‘At Step 57, the value is

N

divided by_8, and Ls_agaln.applied tolthe ceunte;_K.”~More
specifically, the aVerage section total demand is applied to
the counter K. After the counters J, L, M and N are
i5  respectively set ﬁo 1, 2, 0 and 1 at Step 58, the control
o flow proceeds to Step 59, and the average degand P(J) of the .
section J is added ;ﬁ the counter M. Then, when the
~conunter M has,hot.yet arrive& aﬁ the ave:aée”section total
demand K at Step 60, the counter N is,iﬁc;eased by 1 at
20 Step 65, and the control.flowe:eturns to Step 59 until the |
\_ S _counter N arrives at,fhe boundary_time_T(J+i) at Step_GG.
| | When the cocunter ﬂ_pas_arrived at the average sectiop tota;_
demand K at Step 60, the'contfol £low proeeeds from Step 60
to Step 61, and the value of the_dounte# N is. applied as

the temporary boundary time TA(L). Since:the counter L is

™

initially ‘set to 2 at Step 58, the temporary boundary time
TA (2) is thus_determihed ih this fashion. - When the counter
L is smaller than S'et_Step 62,'the counter L is increased-

_byil at Step 63. Then, the cqunter_K is subtracted from



Jyw 1 at Step 63. Then, the counter Kis subtracted from t he counter M
@¢‘ Step 64, and the counter Nis increased by | at Step 65.. When, at Step
K , the counter N has arrived at the boundaty tine. T(J+l),*the,counter J =<
is increased by 1 at Step 67, and t-—he control flowreturns to Step 59. In
this manner, the average demand P( ) of the next section is added to the
when. the tipe N has arrlved at the

ggﬂﬂég; fMF?tﬁﬁgt %)E-IS‘? astoréf xgrg‘ge%é:%ﬁﬁﬁﬁd‘“ P’(?J)lri?freﬁﬁé nB%t section i-s
added. 1%%”5%@? §&mul onagfs\t_gﬁ: ?géert@lge élgwﬂ erang, R( 1) bggqarrived at

t he average section total denand, ch corresSponds to iNe*is set
as the B&nmheabyuﬁﬁaﬁykﬁﬁmetTWB+ﬂ¥¥lﬁhe dﬁhﬁﬁekﬁﬁ is$. imflealklished, all have
been decided (since the TA(9) is fixed at 24 o'clock), and the control flow
accor di AgR§ ﬁf-eze@'bls gndoehet epnepol £ 1SMepe68rngSto SAfepeis9.at ISt ep 68, the
coun s .set to t he bou s _corrected at Step 69. Mire
spec‘t é:él is mapRer ’sutrﬁebfw?ﬁ@gﬁo ﬁﬁ%}‘{lptwr)re°f( $he pRaseRiieRptfed by (1-SB).
and the oL gr QUL [ ) It|p||ed by SB is applied to a new
'boundar;htalgarreear(%g For egxgrrp e, t‘%%g 5|9Ismassum3d 20 that the boundary-time

TA(J) is 101 (whinh s eapaads wigerd thed)kina it higs laittri%ayaalei?eT(J) so far

“is 96 (which corresponds to 8: 00), the new boundary ti-ne T(J)- since
SB=0. 2. eupdany| tinreE (TFL)) se caro t_h)e Rvegage 0dgmandl PAJIF 6F EJSe Thus t he
boundar¥l % n‘gecgldl s:|.psI aa%gceidl?y When t tee%umu'JA.\L;[:E'on oaft the average

)0 demand P(J) has arrived at the average section total demand,
the time N ﬁhich corresponds to it is set as the temporary ' \“)_
boﬁndary'time.TA(L). when-ﬂ=3 ieaestablished, all have been.

' decided (since the TA(9) is fixed at 24 o'clock), and the

control flow accotdingly proceeds:from SEep 62 £e Step '68.

15 -After, at Step 68, the counter J is set toil}.the boundary
time is corrected a£ Step 69. More Specifically, the sum
of the boundary time T () so far multiplied By (1-SB) and
the temporary'boﬁndary time TA(J) multiplied by SB is,appiied
to a-new boundary time T{J). For example; it'is assumed

20 that the boundary time TA(J) is 101 (which corresponds to _
8: 25)_and the:botndary time T(J) so far is. 96 (which Y NS
corresponds to 8: 00), the new bouﬁdary.time T (J) is}"eince
SB=0.2" is established: | o |

. T(3) = (1-0.2) x 96 + 0.2 x 101 = 97

15" Thus, the boundary time is displaced by 5 minutes. Afﬁer; at
Step 70, the average demand P(J) is reset to 0 for the
calculation of the next day,'Stepe.SQ and 70 are repeated
till the counter J becomes 8 at Steps 71 and 72.

The output program 16 paoduces the Dtedlctﬂve

10 average demand PL(J) of the respectlve sections. divided by



Step 70, . the average demand P(J) is reset to O for the calculation of the

next day, Steps 69 and 70 are repeated till the counter J becones 8 at
Steps 71 and 72. The output program 16 produces the predictive 30 aver age
-demand PL(J) of the respective sections divi ded by t he boundary tinmes

obtained in this manner to the group-supervi é8ry system 3, V\:hl ch suitably
gr oup- supervi ses o f the data, byt g e_detail gt gﬂbe onttted

I'n this-exanple, -tﬁlée a‘%rﬁfe H?eﬁa%b daf 5% THtes® afd 1P
d b
parameters-a an e v’gﬁ ueﬁ%ﬁ X= %&9&4@ -L8peffdsdBYon

_respectlve,l,y be sef con ormwth t ent,; properties,
fluctuating nmagni t UR@ShakisC ofofthéheadae,rrmﬂ: ttaebeeesii'rtmle.dbel Bmibeedbove

enbodi nents, the tenporary boundary 10 tine TA(J) has been set at the time

for dividing equal |y the trdhf thigeexanblen ¢he uayt time tDl’i‘eyaarleeemtset
restrictive. Further, the sum ofﬁéhe nunber of persons boardi ng on

hal | s has beenbsetaﬁs tFHF5ES - dBRANtHS RATFERE %eaﬁgﬂqnﬂtapea an@pwever,
estimted at every, tt,gogré) evgaxt} éegttuomay Eg{c bgfs&euté may
I C er nbr

be enpl oyed as the tor o enman 0 be

urider stood from t hgaige£gRiicg eshesimeaitH tak t:bﬂtéxtw,erﬁﬁo@ertseélpt
‘restricted to the case of the estimating the traffic volune of  eel evators,

20 -but that it isfincenaling saghbtudesasts.obfethe dariand ar beuss tigrededs
such as electric pOmer denand %ﬂg éég éﬁﬁa rmeth, the temporary boundarv
jo  time TA(J) has been set at the time for dividing equally the
o | . traffic demand_on one_day, but ‘they are not restristive.
Further; the sum of the number of persoﬁs
boarding on all halls has been set as traffic demand, but it
_ may be calculated and estimated at every floor or every"
i dlrectlon, 'or the number of calls may be employed as the
factor of the traffic demand.

:urthermore, it is to be understood from ‘the
foregoing embodiment that the invention is not restrlcted to
the case of the estrmatlng the traffic volume of eelevators,

2, but that it is alsoc applicable to cases of estlmatlng various
\_ .demands such as electric pewer demand and water quantity
demand. |
~ Moreover, the new boundary‘time T(J) is.not
necessary to obtaiﬁ by the Equatioa (8), but the tempcrary
» .boundary'time TA(J) is compared with the boundary time T (J)
so afar, and the new bounaary time T(J) can be obtained with
s;mple means for mov1ng it toward the temporary boundary

time TA(J)‘Ln response to the difference. For example,'

when the temporary time TA(J) is different from the boundary



and. Moreover, the new boundary tinme T(J) i$ not necessary to obtain by
Equation (8), but the tenporary > boundary tinme TA(J) iss conpared with
e boundary tine T(J) so afar, and the new boundary time T¢J) c¢an be £
obtained with si npl e neans for novi it toward the tenporary boundary tine
TA(J) in response to the differenc For exanpl e, when the te'rrporary ti me

TA(J) is lff rqm t ar LL T( onger

ni nut es, g g%ﬁﬂdafry%f#ng ﬁ#r{:q’ nygemﬁﬂ’ﬁg%sa ngyzmb‘ﬁ% ¥ng‘§ r#( ut es
Furt her WY at T, i t on da but is nbved by
- the resullthggog?ar aﬁlg%g?peé&%e%w%\smgg%e?%rtﬁﬁ%g ?%ethe pr esgiit

i nvent i onbotsdaneatimenTIs) by mytedpvednonegvenydiayvi,0batf i9mdves demand of
.one cycle is conpared and cal cul ated by the section set by the cal ¢ul ation
till the pyeWoresplsl so- faprahyonnet peRgwedle- section of the next one cycle.
Therefore, the boundar can_ be _suitably altered, and the demand

| nthe vicinity of AFhé\éﬁog?l’a‘aﬁf € bdNpFRe | RERSFEs ARFaRELON, theg CLAI MS:
Demange £oidd UdtO ByABBEE S dlondrila €3hATBILAW ARIPUle' BuhfiRP % Ve 11T

zones W thin successi e cycle
one cycle is compared and calculated by tlie section set by -

the calculation till the previoﬁS'dycle,-the:eby*sétting
the section of the next one cycle.  Therefore, the boﬁnéary
{0 ‘time can be suitably altered, and the demand in the

vicinity of the boundary can be precisély estimated. N



sGbstanfiaILy cyclicafry fluctuating demand, wherein each cyéré"is di vided _

into a plurality
denmand in each S
section as tine

cal cul ating appropriate boundary tinmes of. the-tine zones .in one cycle on

of successi-ve sections. and an estimation value of the

ection is found based on the neasured demand in that
el apses, which apparatus conprises first neans for

. the ‘basis of the actual demand in the said cycle. and second neans for
-cal cul ating and setting actual boundary tinmeqg8of the tine zones in the next

cycle on the basis of the cal cul ated appropriate boundary tinmes and of the

previ ousky ;cal cu

| ated actual. ti.nme zone boundary tines of the said one

A

cycle: 2.7 A denmand estimation apparatus according to claim1. wherein said
second neans shi CLAIM&e boundary tines of said respective sections fromthe

actual val ues se

appropri ate boundary tines of said respective sections of said one cycle

cal cul ated by said fjirst ans, section by sectign by a.,predeterm ned tine.
X tiPatizg aepand oia

%3?93?{:&@??&%3%4?%% is’?:crceﬁ QQ%ecPEIEQe?gi ference

€ actual boundary

19 3. A denmand
second neans var

bet ween the boundar

time. 5 cal cul at

t by calculation before said one .cycle. towards. the

Lot i ReReRd SETLBAtIRT ARBACALHS 9T, P8

me” sét before sald one cycle and
ngbiaﬁ@iﬂliiré§ciﬁﬁﬂ¥iy fluctuating demand, wherein

each_cyéle_is divided into a plurality of successive

 sections, and an estimation value of the demand in each

section is found based on the measured demand in that

section as timefelapses. which apparatus'comﬁtises
first means for calculating app:optiaté boundary

times of, the time zones in one cycle on the basis of

‘the actual demand in the said cycle,

and segond'meéns'for'calculating_énd"seéting actﬁél

boundary times of the time zZomes in the next cycle on

* the basis of the calculated apbropria;e boundary times

and of the previously calculated actual time zone

bodndary times of the said one cycle.

2. A demand estimation épparatus_aécording to Claim,l.

wherein said second means shifts the boundary times of
said respedtive sections from the actual values set by -

calculation before said one cycle, towards the

‘appropriate boundary times of said respective sections

of said one cycle calculated by's&id first means Sectibn

by section by a predetermined time.

\

AR



i

4. . A demand estimation apparatus according to claim3, wherein said second
s calculates the boundary tines of the sections for the next cycle by
ying wei ghts to the boundary tines cal cul ated by said first neans and ‘3

10 to the actual boundary tines set before said one cycle. 5. A demand

estimation apparatus according to any9receding claimfurther conprising:

time nmeans for generating regular periodic timng signals, and addition
means for producing a demand count for each period whenever the timng
signal is generated, wherein said first-nmeans sets said boundary-tise on.
the basis of the output of sald addi tion means. 6. A demand esti maigpAn
apparat ys a cQ rﬁ%p wherein said additi on neans accunul'ates the

nunber of" 2 ﬁiﬁ%FﬂFﬁﬁn APBREFELSr AEGQEILBRTe HR1aR 2 nunber i s
S Sl Y A S00SEAhO GEOBE LA 8,620

20 7. mand est nat I on appara ot 1% mhereln
when saiih WgEHIIRATOLHY A4eTeLRch! g‘e'ﬂ%éhgﬂﬁ b3fhfadfdtigen Mmeans

produces a demand count for the precedi ng perio I'S" reset and starts

count i ngethdetwrendafid onlee cyele Badi ede Sctuéidsaﬁﬂdaﬁ§ttfﬁg'0” appar at us
accorg$ﬂg to any preceding claimwherein said first neans sets sald

bound y:&llcnﬁ@t@ﬁd tbiye slae.slpéatrlstemsan'sl ons so that the

4. A demand estimation apparatus according to claim 3,

wherein said second means calculates”;he boundary times - \;),
of the éections for the next cycle by épplying weights

to the boundary times calculated by'sqid first.means anda . - .

10 to the actual boundary times set before said one cycle.

5. A demand gstimation.appa:atus according to any
preceﬁjnq.claim further_cémprising: time méang-fbr
generating regula:'periodiq timing signals, and addition
means fo:_produCing a demand'count.for each period
{S whenever the timing signél is generated, wh;:ein-séid '
first -means sets said boundary time on the basis of the ‘ v

output of sald add1t1on means.

6. A deménd estimation gppé:atus according to ciaim 5.
wherein said addition means accumulates the number of

_ZJD.persons boarding an elevator cage, and the said number
is detected by a number4of-§ersons detection means

provided on said cage.

‘N O RN A



total demands of said respective sections become equal to each other. 9. A
demand estimati on apparatus according to claim8. wherein said first neans’*
cal cul ates the average section.total demand by dividing the total denmand
for one cycle by the nunber of said sections, and sets said boundary tines
so that the total denmands. of said respective sections becone equal to said
average section total demand. 10. A demand eabination appar at us wherei n one
cycle of - a demand fluctuating substantially Cyclically is divided into a
plurality-of' sections having predeterm ned durations and wherein an
esti-mati n ,value of the demand each of each section is found on the basis

of a neasufed regul ta ofoddify A Libd Appataltdl aBBob el 8 £lappce

whi ch appar atus conpri ses: estimation ans i ndi ng

said estimation yalgge dNére sRivheleBH1d finedinda@Re geYiekacagdehber gaiagmtion
-val ue of demand that was found prior to said cycle: (b) first neans for

cal cul ating apprepgnal £ siddadditiioremealinss pirddueesi angdemandheotnsi oof the
demand of said one cycle; and (c) second nmeans for setting the boundary
times of the preceding period, and is reset and starts counting

~ the demand for the next period.

8. A deman&'eétimétipn_apparqtus according';o any
.pfegeding ciaim wherein said fifs; means sets said
bouﬁdary times of the.respective sections so that thél
'total.demands of said-respéctive_sectiohs bécpme equai .

to each other.

9. A demand esﬁima;ion'apparatus acCordind to clainm 8,
wherein.said'firsﬁ means'caicﬁlates_the_ave:age'section
total demand by dividihé the total demand for one cycle
by thé'number of said sections, and sets said boundary
times so that the total demands of said respecfive

\y/' sections become equal to said average sectibn total

demand.

10. A demand estima;ion apparatus wherein one cycle of a
demand fluctuatiné.substantially cyclically.is divided
into a plurality 0f'sections having predetermined. _
dﬁ:ations and whefein,an'estimation value of the demand
of i;;hsectidn.ié'found on the basis of a measured
result of the demand in-ﬁhe section as the time_élapses.

which apparatus comprises: : - .
. —_—
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e sections of the next cycle on the basis of the 10 boundary . ties OH

égizesections set by the second neans in said one ‘cycle and the boundary
s of the sections cal culated by said fiftst .neans. 11, A denmnd 2

estimation apparatus according to claim 10, wherein said demand estimation-
means finds the 15 estimation value by giving nore inportance to the
demand that is nmeasured latest than to the demands neasured earlier. 12. A
demand estinmtion apparatus constr#@éted and operative substantially as
herein described with 20  reference to the acconpanyi ng draw ngs,- -
111111111%20118emandl estimation means for finding said -

estimation value from said demand of said ohe cycle and
the estimation value of demand that'wés foﬁnd priof to
séid cycle;

(bj “first means'fqr'calculating appropriate
boundary.tiﬁes of said sections on the'basié of the
dem&nd of said one cyéle: and _

(c) second means for setting the boundary times of
.the sections of the next cycle on the basis of tné_ | - "/
1o boﬁndary time§ of tné:secﬁioné'sét'by thé second méans
in said one qfcle.and the boundary times of the sections

calculated by said first means.

11. A demand estimﬁtiod appératué acco:diﬁg toiciaim'lof
wherein said demand estimation means finds the |

'\5§_ estimatiop value:by giving more importance to thé demand
that is measured latest than to the demands measured

earlier.

12. A demand estimation appatatus'constructed and
operative substantially as herein described with

420 reference to the accompanying drawings.
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