APPARATUS FOR ESTI MATI NG TRAFFI C CONDI TI ON 'VALUE OF ELEVATORS BACKGROUND COF

-THE I NVENTI ON Thi s invention relates to an apparatus'for:églingri*gth:;J
traffic condition value of elevators in which the traffic conditfo e -

such éﬁgahe nunbers of persons ascendi ng and descending with the el evators
or the rvice 5 states of the elevators is estimated on the basis of a
~measured value. Atraffic condition value in an elevator system for
~exanpl e, the nunbers of persons who- ascend and descend by utilizing

el evatorsfluctuate(s) irregularly when closely 10 observed within a period
“of one day, but presents simlar aspects for the sane tinme zones when

observed over sevepspada¥Ss rdr ESFTNINY araddrel EORBIPHONdI N, elevatoqr:
passengers on their way to their office floors crowmd on the first floor -

during a short period of tine vaLueR iBIEVATORSLS in which they attend
offices in the norning. In the first half of the lunch hour, many
passengers go fromthe office floors to a restaurant floor, while in the

| atter half thereof, many ngers qo fromthe restaurant floor and the
~first floor to the office g&%@%éﬁﬁﬂn§%é¥?'ﬁ@&FNgésgassengers go fromthe
office -floors to tnﬂigi%ﬁQeﬂifﬁﬁ i;h%gggt'an;1;g%§aLgthi§grthey | eave t he
iT S ic in-t

offices-in.the eveni ng. e volunmes of traffic i ﬁg up direction and in
the down dégetididhgaifeNeait i€ WEhd i #id & alie bFE el e¥BLESEESN OFiEEh t han

menti oned above, while the volunme of traffic becones 25 very snall '
thkgyghoutthémtnﬁﬂﬁibtbnadition value such as the numbers of persons ~
ascending and descending with the elevators or the service
5 states of the e;evators is estimated on the basis of a
measured value.

A traffic condition value in an elevator system,
for example,-the numbers of persons who ascend and descend
by utilizing eievators,fluctuate(s) irregularly when closely

10 observed within a period of one day, but presents similar
aspects for the same time zones when obserﬁed over several
days. 1In, for example, an office building, elevatoxr
éassengers on their way to their office £loors crowd on the
first flocr during a short period of time in the time zone

15 in which they attend offices in the morning. In the first
half of the lunch hour, many passengers go from the office
floors to a restaurant floor, while in the latter half
thereof, many passengers go from the restaurant'flocr and
the first floor to the office floors. Further, many

20 passengers go from the office .floors to the first floor in
the time zone in which they leave the offices in the evering.
The volumes of traffic in the up direction and in the dcwn
direction are nearly equal in the daytime time zones other
than mentioned above, while the volume of traffic becomes'

25 very small throughout the nighttime.



-2- In order to deal with the traffic in the building changing in this
manner by neans of a linited nunber of elevators, the elevators are usually
,operat ed under group supervision. One of the inportant roles of the groyr=b
supervi:sion of the elevators is to assign an appropriate elevator to @'
hal | call registered. Various assignnment systens for the hall calls havgr
been proposed. By way of exanple, there has been adopted a system wherein,
when a hall call is registered anew,-i2 20 is tentatively assigned to
respective elevators, and the waiting tines of all hall calls, the _
possibility of full capacity of passengers, etc. are estimated so as to

sel ect; the appropri at gnebgyét Ofo ded HRAJLAL O 0 fPUR! QNS theNb@L UPing O
execut 85such estimative caulculations, data on a traffic 15 condition val ue
pecul i ar to ewariyibig it BBis Smidtey y0dmekas e aadimitedt aunbet hef nunber of
passengers who get on and off the cage of each elevator at internediate
floors is reetgvakpxsor thet ehevatars raepysyably japerstedympdespsEPey as t he

traffic condition value. _Wien_such traffic conditia tﬁg val ue data which
changes ever SURREMEORs sPBPeRf e imPrEtash ’é?\lcﬁsrrﬁé n8F§ Rapacity is

necessit ated ' . t ' It i g t or, tice to
reduce thegrd‘?a‘%}%lg}'lrvﬁt;i lr?%ngr?ytgégééﬂo‘&%&r\ﬁ anot%%é?pnerag‘t %%gggglr:?% of tinme in
one day i ntOeP&VENH tbl BBcEORED] &Ml 15tr@bliBdefbdy AarikRsausedgiménaffic
condition values of the respective tine zones. Soon after the conpletion of
t he bui | di ngsystoames efior therkall ealiliggthapesbebn|ptopdsesit. t he traffic
condition value data will change in accordance with changes .in personnel
organi zation in the b&# WaKgOf | ¢xanrle., tthere has been adopted a

system wherein, when a hall call is registered anew, it

10 is tentatively assigned to respective elevators, and the
waiting times of all hall calls, the possibility of full
capacity of passengers, etc. are estimated so as to select
the appropriate elevator from among the elevators. In order
to execute such estimative caulculations, data on a traffic

15 condition wvalue peculiar to each building is required. For
example, data on the number of passengers who get on and

L off the cage of each elevator at intermediate flocrs is -
required for estimating the possibility of full capacity
as the traffic condition value. When such traffic condition

20 value data which changes every moment is stored each time,
an enormous memory capacity is necessitated, which is not
practical. It is therefore common pracfice to reduce the
required memory size by dividing the operating period of
time in one day into several'timg zones and storing oﬁly

25 the average traffic condition values of the respective
time zones. Soon after the compietion of the building,
however, there is a high possibility that the traffic
condition value data will change in accordance with changes

in personnel organization in the building. In order to



precisely estimate the traffic condition value even agai nst such changes of
the personnel organization, there has been proposed a system wherein the
traﬁftc condition value in the building is nmeasured, and the 5 traffic
conc@on val ue data is sequentially corrected to foI | ow t he change of the
traf condi-tion, value. Mre specifically, the operating period of tinme in
one day is divided into Ktinme zones (hereinbelow, ternmed "sections"), and
a tinme (hereinbelow, ternmed 10 ~"hBoundary") by which a section k - 1 and
a section k are bounded is denoted by tk (k =2, 3, ..., K). Tinmes [err]
and [err] are the starting tine and end tine of the elevator operation
respectivel y précdsaler egeinata fthe toafifi¢c cwondiltionPkélye oéverhe secti orr

the I -th day is 15 supposed to be given by the follow ng Equation (Tj
[err] Here, [aS3ipsitssuchkthangesefothefp¢rsannpl @Fﬁéﬁé?%ﬁ%‘”{u\here F denot es

t he nunber of roo he el errent of whjch are the J‘ passengers to
get on 20 E‘ % {’ﬁ%nl.ﬁfﬁ% PofiYaret é’gﬁg ?—:fp’Flng ‘?1 the tine

zone k of the Andhma 18 10 Ul puk 510y E9lhica® Eng oLl Voot or s

whi ch indicate the nu er of passengers t the’cages I n the down

directi @gn, thaarsiketond i Poss ciQRles db@ades g&éuéﬂaaaqageaorfeé&ha.up
direction and the nunber of passengers to get off the cages in the down
direction, reaspdoililvoel yhe Tthargeciodggéhe traffic condition value.

More SPécifically, the operating period of time l‘j
in one day is divided into K time zones (hereinbelow,
termed "sections™), and a time (hereinbelow, termed
10 "boundary") by which a section k - 1 and a section Xk
are bounded is denoted by t k=2, 3, ..., K). Times
ty and tyy, are the starting time and end time of the
elevator operation, respectively. The average traffic

condition value P, (%) of the section k on the f-th day is

15 supposed to be given by the following Equation (1):
Coyl 7oy
xk(z)
d

xk(z)

P (L) = ——m——e . (1)
k e T T ¥y (2)

d
vg(2))

Here, xi(z) is a.column vector of (F - 1)
dimensions (where F denotes the number of floors) the
elements of which are the number of passengers to get on

20 cages in the up direction at respective floors in the
time zone k of the g-th day. Similarly, x3(2), ¥3(2)
and Yi(z) are column vectors which indicate the number
of gassengers to get on the cages in the down direction,

the number of passengers to get off the cages in the up



traffic condition value [err] is neasured by a passenger- numnber detector
which utilizes |ead changes during the 5 stoppage of the cages of the

el evators - and/or industrial television, ultrasonic wave, or the |iKke. ,
First, the case where the representative value of the average traffic %=
condition value [err] .of each tine zone is sequencially corrected in a case
where the boundary 10 tk-which is the tinme zone bounding tine is fixed is
considered. It is thought that the colums jJerr] of the average traffic
condition values neasured daily will disperse in the vicinity of a certain
representative value 15 [err]. Since the magnitude of the representative
val ue Pk i s unkowdirédtim@edadt @héen@ftteRifehaByengets Zongeanpfiethed. | n
this c®e, there is the possibility that the nagnitude itself of the
representative vatagedkinythe gdhwngéirgtwiomprespachivedy valie ryerage ef ore

estimated by taking a_ 20 linear weighted average given | n Equati ons %3) and
(3) bel ow, wher eb{EHFEF iSARGAtAARVELU Ryl d5t BERPRF of d¥aGe PRESFRILE

condition val ue [ Sl RSl PhESL udfiildk0 1608 SdiRles URRAG Lh81 1T

condition values Teéerr

(2) [err] 5 stoppage of the cages of the elevatsds and®Rreink@Ssttids the
representative val ue which has been estimated fromthe average traffic

condition val ues teleyision,, vardageni¢ weasuoedthel Likdwe | -th day, and
[err], is an initial value which is set at a suitable value in,
U ) First, the ca;e where the representative value
of the average traffic condition value Pk(L) of each time
zone is sequentially corrected in a case where the boundary
10 tk which is the time 2one bounding time is fixed is
considered.

It is thought that the columns {P, (1), P (2), ...}
of the average traffic condition values measured daily will
disperse in the vicinity of a certain representative value

15 P - Since the magnitude of the representative value P, is
unkown, it needs to be estimated by utilizing any method.
o In this case, there is the possibility that the magnitude
itself of the representative value Py will change. The
representative value is therefore estimated by taking a
20 linear weighted average given in Equations (2) and (3) below,
whereby more importance is attached to the average traffic
condition value pk(z) measured latest, that to the other
average traffic condition values Pk(l), Pk(Z), .e. and
P (2 - 1).

- L
25 B () = (1 - a)tp (o) + RRYLACE (2)

Ay = a(l - a)td (3)



5 advance. [err] denotes the weight of the average traffic condition val ue
[err)l nmeasured on the i-th day, and this weight changes dependi ng upon a
par er a as expressed by Equation (3). More specifically, an increase in
t he ue of the paraneter a results in an estimation in 10 which nore

i nportance-is attached to the | atest nmeasured average traffic condition
value [err] than to the other average traffic condition values [err], .
and [err], and in which the estimated-representative value [err] quickly
foll ows up the change of the representative value 15 [err]. However, when
the value of the paraneter a is too large, it is feared that the estimative
representative val ugepel, | Pfhﬁﬁ@ﬁ% tuhe vepkeséhyativen vadneewhich s nfl uenced
by the randomvariation of~daily data. Meanwhile, Equations (2) and (3Y*can
be rewitteeemestimated: £20m the average traff{quqndition values (4)
[err] I n accordance with the above

Equat i ons ?ﬂ}l)a'nd' -(-5) angnBy £L) éﬂqwrgévéﬁiiééh? Hatth faYwelBRiRd(Qver age of
Equat i on (2; Jiuel::.a.av.l cuiggi%%\n‘?& [}%gtsg géggg#k#afbﬁ% g;ggggrg&rent val ues

[err](i)(i* rtTon values in

the pasts ygrd—g)v\e\;‘er defi¥Eds WIRD viailhe! chtﬁé’”é’s}éfﬁ% ¥ahgeiuhi ch

fluctuates C I cal 'y on weekdays becones very different in magnitude on

Sunday, a eéhditidtn Raluday, (1) tiaduried on vheniathma@ayggahdrthisffic
condition val ue whose 5 ﬁnltude abruptly i ncreases tenporarily arises fo

weight changes depending upon a parameter a as expressed !
by Equation (3). More specifically, an increase in the \_J
value of the parameter a results in an estimation in
10 which more importance is attached to the latest measured
average traffic condition value pk(z) than to the other
average traffic condition values Pk(l), «ses and Pk(z -1},
and in which the estimated representative value vk(z)
quickly follows up the change of the representative value
15 Pk' However, when the value of the parameter a is too
large, it is feared that the estimative representative value
will change too violenily in a manner to be influenced by

the random variation of cdaily data. Meanwhile, Equations

(2) and (3) can be rewritten as follows:
20 P (2) = (L - a)P (2 ~1) +aP(2) (@)

P, (0) = P, (0) (5)

In accordance with the above Equations (4) and
(5), theré is the advantage that the weighted average of
Equation (2) can be calculated withcut storing the
25 measurement values Pk(i)(i =1, 2, eees L - 1) of the

average traffic condition values in the past.



exanpl e i medi ately before the starting or after the end of a conference or
an assenbly, the neasured result of such magnitude has heretofore been .
adopted for the estimation of the traffic condition value w thout being 1
di stingui shed fromthe others. This has sonetines led to the drawback that.
the estimted val ue causes a great difference fromthe actual traffic
condition value on the weekday, so the elevators are not group-supervised
as intended. 15 An obj ect of the prgsent invention is to overcone the
dr awback descri bed ‘above. page 6a foll ows 6a The present invention
resides in apparatus for estimating a traffic condition value of a group of
el evators, having estimation neans adapted to divide a period of tinme of

el evat 8 operation into a plurality of 5 tinme zones, to neasure the
traffic condition value concerning the elevators for each of the tine
zones, and to estimate the traffic condition value of the correspondi ng
tinme zone fromthe neasured val ue, conpari son neans to conpare the neasured
value with the 18owsvérmtenew athen @ raadf icalcomditdon aadueewhhechng neans
to weight the neasured value on the basis of theresult of the conparison,
an esti nat edf YAFtRaBRS gy ©bi A Hetl AhApakdaYs: (hecameshVedYn8asGrEA Y al ue. As

TSl e CRRLRL o o U P! & SO T DY 08 PRkt fFerent
} ‘ or when a nonregular traffic condition value whose
~ S magnitude abruptly increaées temporarily arises for
example immediately before the starting or after the end
of a conference or an assembly, the measured result of
such magnitude has heretofore been adopted for the
estimation of the traffic condition value without being
10 distinguished from the others. This has sometimes led
to the drawback that the estimated value causes a great
difference from the actual traffic condition value on

the weekday, so the elevators are not group-supervised

o as intended.

15 . An object of the present invention is to overcome

the drawback described above.

page 6a follows



traffic condition value, and the elevators are group-supervised in the

I nt ed manner. The invention will be further described with reference to
thef@¢conpanyi ng draw ngs, in which: 5 Figures 1 and 2 are
expl&nat ory di agrans showi ng the fluctuations of traffic condition val ues

concerning elevators; and Figures 3 to 11 show an enbodi nent of this

I nvention, in which: 10 Figure 3 is a bl ock diagram show ng a
whol e el evator system Figure 4 is a nenory nmap di agram of a random access
menory; Figure 5 is a nenory map diagramof a read-only 15 nenory; Figure
6 is a diagram showi ng the general flowbaf prograns; Figure 7 is a flow
chart showi ng an exanple of an initializing program 20 Fi qgure 8
is a flow chart showi ng an exanple of an up direction dermand cal cul ating
program Figure 9 is a flow chart show ng an exanple of a conparing
program Figure 10Theopsesentvbreept bamurrs iadas gt ianpazrs twsodoam and

Figure 11 shows an output program ..
estimating a traffic condition value of a group of

elevators, having estimation means adapted to divide a
period of time of elevator operation into a plurality of

5 time zones, to measure the traffic condition value

-~

concerning the elevators for each of the time zones, and
to estimate the traffic condition value of the
corresponding time zone from the measured value,
comparison means to compare the measured value with the
10 estimated value already calculated, and weighting means
to weight the measured value on the basis of theresult of
the comparison, an estimated value being obtained anew

from the weighted measured value. .

As a result, the estimated value is prevented from U
15 being greatly different from the actual magnitude of the
traffic condition value, and the elevators are

group-supervised in the intended manner.

The invention will be further described with

reference to the accompanying drawings, in which:



- 8- DESCRI'PTI ON OF THE PREFERRED EMBODI MENT Referring nowto Figures 1 to

1t, an .enbodiment of this invention will be described in connection with a
traffic condition value which is expressed in two dinensions. 5 X0
First, Figures 1 and 2, illustrate as traffic condition values demands -

the formof the nunbers of persons who nove in the up direction and down
direction within a building, respectively. LDU indicates the up direction
dermand which is obtained in such a way that, the 10 nunbers of persons
moving in the up direction at predeternined {ines are neasured and total ed
for all floors, whereupon the total values are cunulated every unit tinme DT
(set at m nut es) i RTINS ey T —

such a wWay that the
predeterm ned ti e e R e e e e TR e eupon
the total values are cunulated every unit tinme DT. Tl denotes the boundary
which is the star W= ke of a section |, T2 the boundary between the
section | and a section Il, T3 the boundary between the 20 section Il and a
section Il1l, and T4 the boundary which is the end tine of the section III

PU(1) and PD(l) designate an aWn aver age
down direction demand in the sectl , respectively. ey correspond to
the average tr&fic vol ume fefdded QSdhki B0aybedpdiUni®Sr9Oa 00 Adie GHWWing
cumul ating the up direction denand LDU and t he down direéection demand L in
the section | are thesfidottuatiomns et itratédei eomd {elan vatdef ecofcernimguat i on
(1), and the colum vectors [err] = 0 and [err] = 0 are assuned. PU(2) and
PD(2), and PU(3) &I@vPLPBF:sa®d | arly designate an average

Figures 3 to 11 show an embodiment of this

nunbers of persons nmoving I n

invention, in which:
10 Figure 3 is a block diagram showing a whole
elevatocr system;
Figure 4 is a memory map diagram of a random
access memory;
Figure S is a memory map diagram of a read-only
15 memory; .
o o Figure 6 is a diagram showing the general flow
| of programs;
Figure 7 is a flow chart showing an example of
an initializing program:;
20 Figure 8 is a flow chart showing an example of
‘an up direction demand calculating program;
Figure 9 is a flow chart showing an example of
a comparing program;
Figure 10 shows an average demand estimating
25 program; and

Figure 1l shows an output program.



-

up direction demand and an average down direction:demand in the section |1
and-an average up direction demand and an average down direction denmand in
t hgzsect.ion |11, respectively Secondly, Figure 3 is a block di agram show ng
5 gﬁ%%ole el evator system In the figure, nuneral 11 designates a group
super’vi sory system whi ch group-supervises three elevators 12a, 12b and 12c.
Synbols 12D1 - 12D3 indicate the first - third floors to be served by the
el evators 12a, 12b and 12c, respec®ively. Synbols 12Dla - 12D3a indicate 10

a first floor hal - t hi.Ld I _ whi ch are
respectively disp%gégﬁééﬁ#ﬂ%%?igéﬁ ?%%é#gﬁéyggn?gpkgggﬁird floor 12D3, and
wi th which up hal ; ek .o | n BR ERBLSimERd ofSymbolsT:
13a, 13b and 13c §%€€%%§¥€Qﬁﬁﬁg£¢?g?#£?%q%é?%g%s detection neans mhich"ére
construaiidé dhventioknayl Wa dekscpibdeéVvisabpmhespisadwites tdeffilcoors of

t he cages 14a, 14b and 14c of the elevators 12a, 12b and 12c, respectively.
They pr ®nndd tignbeales wdclods ekprassedsin twoh dimensienss oportional to the

act ualg nunbers of _passengers, re- 2 pecti vely. Synbols_l16a, 16b and 16c¢
i ndi cat e nunber - of ¥ gt tHAFFEEF geﬁggnz' c iﬁﬁ’iﬁéit&ngﬁe FREFHF cal cul ating

the num rnlﬁr%%&ggg{,éﬂ?%% U AHee 100LhE NS [P H0%InbASs d#D and 1dc, as

di scl ose I clal gazetie of Japanese Lail d-open Patent

Appl i catedaobie. whd-S&5in HIRY upbdetestidhand @omimaiabuesonf the
respective nunber-of -persons signals 15a, 15b and 15c at the tinmes when . ,

doors (mwitthihoanpuiléimperespectiselyt helDB ubtdizeatteshsheai wp num val ues of (_,
t he nunber - of - persons signals 15a, 15b and 15c fromthe nunber-

direction demand wnlch is obtained in such a way that the

10 numbers of persons moving in the up direction at predeterminec
times are measured and totaled for all floors, whereupon the
total values are cumulated every unit time DT (set at 5
minutes). .Similarly, the down direction demand LDD is
obtained in such a way that the numbers of persons moving in

15 the down direction at predetermined times are measured and
totaled for all the floors, whereupon the total values are
cumulated every unit time DT. Tl denotes the boundary which .
is the starting time of a section I, T2 the boundary between <
the section I and a secﬁion II, T3 the boundary between the

20 section II and a section III, and T4 the boundary which is
the end time of the section III. PU(l) and PD(l) designate
an average up direction demand and an average down direction
demand in the section I, respectively. They correspond to
the average traffic volume pk(z) resulting when values

25 obtained by cumulating the up direction demand LDU and the ~
down direction démand LDD in the section I are respectively
substituted into XE(L) and xi(z) in Equation (1}, and the
column vectors YE(L) = 0 and Yi(z) = 0 are assumed. PU(2)

and PD(2), and PU(3) and PD(3) similarly designate an average



of - persong signals 15a, ;15b-and 15c i medi ately before the - 10 - cages
14a, 14b and 14c start upon the closure of the doors, thereby to provide
nunber - of -getting on persons signals 17a, 17b and 17c, respectively. é;§i>
Swi tching nmeans 18a, 18b and 18c deliver the nunber-of-getting on pers s
signals 17a,” 5 1vb and 17c to signal lines 19a, 19b and 19c while the o
el evators 12a, 12b and 12c are continuing ascent operations, and they
del i ver these signals to signal lines @0a, 20b and 20c while the elevators
are continui ng descent operations, respectively. Nunbers-of-ascendi ng
persons addition nmeans 10 21 adds the respective nunber-of-getting on
persons si gm® dirgatianemahdl 2odi apuavenkde dovo dipection demangainlob and
19¢ and™cumul ates themfor the unit tinme DT, .and it provides an

up- di r ect i orFfuFBEFIOR - Ths SEifgaRs2¥PEME R BBFALARLHRIhEUAR ati on.
Number s- of - %Qﬁgg' ng&e&froe%sci%ﬂdh%éggai;& %ngeé%isgdflfaerte% %%39@'%9

nunber - of - getting onh persons signa n c TThput

signal |ines 20a, 20bs@ssh@lf, aRdqgaraLs ai£% Hi1Bek 8Labhen WHdwilgme DT, and
it provides a down-direction nunbér-of-passengers sighal 22a obt™ai ned by

t he cunul af isnwhoTeoekev®tnys s33temOdUIRStRE Higuirei, ngusesdnl 1 P Fedanateisme
the unit time DT | apses, thereby to reset the up-cirection
nunber - of - pds SEAYRr SURETNHACIY] SYShemt Wi ch arcdip-supeovisesiiihreasf - passengers

oLo0 222 1 ehSun LA i SEEL 05 SSIRIC. SPHLITLpD el co i o

i ARk sE! L O {r a3 1 WALEN b SpE UGN HGI LRl 81 SRR 524,01
12b and 1l2¢c, respectively. Symbols 12Dla - 12D3a indicate

10 a first floor hall button - a third floor hall button which
are respectively disposed at the first floor 12Dl - the
third floor 1203, and with which up hall calls and down
hall calls can be registered.

Symbols l3a, 13b and l3c designate number-of-

15 persons detection means which are constructed of well-known
weighting devices disposed under the floors of the cages l4a,
14b and l4c of the elevators 12a, 12b and 1l2c, respectively.

| They provide number-of-persons signals 1l5a, 15b and 1l5c¢
proportional to the actual numbers of passengers, re-

20 spectively. Symbols l6a, 16b and l6¢c indicate number-of-
getting on persons calculation means for calculating the
numbers of persons who have gotten on the cages l4a, 14b
and l4c, as.disclosed in, e.g., the official gazette of
Japanese Laid-open Patent Applicatioﬁ No. 51-87155. They

25 detect the minimum values of the respective number-of-persons
signals 15a, 15b and 1l5c at the times when doors (not shown)
are open. Further, they subtract the minimum values of the

number-cf-persons signals 15a, 15b and 15c¢ from the number-

of-persons signals l5a, 15b and 15¢c immediately before the



t he up-direction nunber-of-passengers signal 21la, .the down- direction
.nunber - of - passengers signal 22a and the timng signal 23a; a centra

pr sing unit 32 which operates and processes the respective signals
re ed by the input circuit 31; a random access nenory (hereinbel ow, .
terired "RAM) 33.which stores data such as the operated results of the
central processing unit (hereinbelow, terned 5"CPU') 32; a read only nenory
(hereinbel ow, termed "ROM') 34 which_sigres prograns, -constant val ue data,
etc.; and an output circuit 35 which is constructed of a converter for
delivering signals fromthe CPU 32. Signal lines 35a and 35b transmt the

signals of tdwgyedUilRd!, TibCand Bfr (s3al@! HEoHI U SRR SOI ¥hé Widdd®, 11
Figure 4 shows the content of the RAM 33. Referring to the figure, nuneral
41 i ndi cat estierebyoty prewider mivibelr-aftgeetindiorlpeaisonad éigmalda 7ai,n ng
signal 23a is stored. A nenory area 42 sotres the up direction demand LDU
which is 15t4® aséepied TpsrRGtdMeElyn nEwbtehiig mesosnd8as bSyrewid 21a, while
a nenory ar 43 stores_the down direction demand LDD which is the accepted
down- di r ect ﬁta)arf %ﬁﬁrﬁgﬂoﬂ‘%d% SPE~GrERAPTI P PEESADSoFYIBR k% WA st ores a

counter J M7 45¢0edSs Al 130eg LB CRI VhePh oMYy 01 o L1 SECLT ONS I -

1. 20A renory area 45 stores a distance S used as & variable
expressive qfleviakogxt 8P4, 028 hmasilTicl akkt ¥oeiMasly bReechdt 5drASidnwat ed

average demand and the measured average demand for each section. A rmenory ,
area 46 storagel &heyi galiverfthadestigBAlahtchsignalsadnas 20xarigbland \
correspondi ng 2500, Lhe paraneter a in Equaiion (4 Nemory arcazs 47 - 437
respectively. Numbers-of-ascending persons addition means
10 21 adds the respective number-of-getting on persons signals
17a, 17b and 17c inputted by the signal lines 19a, 19b and
19¢ and cumulates them for the unit time DT, and it provides
an up-direction number-of-passengers signal 2la obtainéd by
the cumulation._ Numbers-of-descending persons addition
15 means 22 adds the respective number-of-getting on persons
signals 17a, 17b and 17c ingutted by the signal lines 20a, -
20b and 20c and cumulates them for the unit time DT, and A
it provides a down-direction number-of-passengers signal
22a obtained by the cumulation. Clock meahs 23 produces
20 a timing signal 23a each time the unit time DT lapses,
thereby to reset the up-cirection number-of-passengers
signal 2la and the down-direction number-of-passengers
signal 22a to zero. Shown at numeral 30 is a demand
estimation device which is constructed of an electronic
25 computer such as microcomputer. It comprises an input
circuit 31 which is constructed of a converter for receiving
the up-direction number-of-passengers signal 2la, the down-

direction number-of-passengers signal 22a and the timing

signal 23a; a central processing unit 32 which operaﬁes



store the -average up dirtecti-on demands PU(1) - PU(3) in the sections | -
I1:1, respectively, while nenory areas 50 - 52 store the average down

direction demands PD(1) - PD(3) in the sections | - IIl, respectively.
Cl

Menory ,areas 53 - 55 - 12 - store estimted average up direction deman
PUL(1) - PUL(3) which correspond to representative values [err] obtained by

substituting the average up direction demands PU(1l) - PU(3)

I nto Equ

ation

(4), respectively, while nmenory areas 5 56 44958 store estimated average
down direction demands PDL(1) - PDL(3) which correspond to representative

I btai.ned b bstituti h A down, di ti d d
P 1) P 3) | LB BEREYISHE (hf TPERRGETTS o aBnbry I th R o1 of or e

Gemands. P 1) - BEFS) hrdE 0o ERRh Blocksl RRRR-YT el

differ from usuglerffB@n*RAMIGS 33N¢hEBR SiStedI T ts is8cROhs StRd |

HNEA0e

I ons

SHerltan

1]
a

reference val ue, respectively. Figure 5 shows the content of the ROM 34. 15
Referring to thagebizyjtis eof miheercansril pridesidisiggnatie (hPereinkbaleans itermbdéch
the boundaries_Tl - T4 set at 85 (= 7:05), 99 (= 8:15), 108 (= 9:00) and
122 (= 10:10) 4rEPUfbrts & &836cPPiE| Jerdmimihereisheles, Jrrmegl SROME) wei ght

coefficients SAShaQ .gf& whi ch corres
(4) and which are getcy

ain

(s R BEE ERE P Stk wAu BT AAEE ) Hes' B

quati on
a 77,

the{ reference vaghUgubph®lcdemdidi RY LR ¢ 3&%%31‘}8 'Eteﬁchf al e Mopory

areQ§,78 - 80 store the initial values PUL -

for delivering signals from the CPU 32. Signal lines 35a

ané 35b transmit the signals of the output circuit 35 to

10 the group supervisory system 1l1l.

Figure 4 shows the content of the RAM 33.

Referrinc

to the figure, numeral 41 indicates a memory area in which a

time TIME obtained from the timing signal 23a is stored.

A memory area 42 sotres the up direction demand LDU which is

15the accepted up-direction number-of-passengers signal 21la,

while a memory area 43 stores the down direction demand LDD

Lo which is the accepted down-direction number-of-passengers

signal 22a. A memory area 44 stores a counter J which is

used as a variable indicative of any of the sections I - III.

20 A memory area 45 stores a distance X which is used as a

variable expressive of the extent of the similarity between

the latest estimated average demand and the measured average

demand for each section. A memory area 46 stores a weight

coefficient SA which is used as a variable corresponding

25 to the parameter a in Equation (4). Memory areaas 47 - 49

store the average up direction demands PU(l) - PU(3) in the

sections I - III, respectively, while memory .areas 50 - 52

store the average down direction demands PD(l) - PD(3) in

the sections I - III, respectively. Memory areas 53 - 55



estinmative average up-direction demands PUL(1) - PUL(3), 25 which are set
at .65 (passengers/5 mnutes), 130 (passengers/ 5 minutes) and 109

(p ngers/5 mnutes), respectively. Menory areas 81 - 83 store the

i al values PD(1) - PD(3) of the estimative average down-direction
demands PDL(1) --PDL(3), which are set at 5 (passengers/5 m nutes), - 13
- 7 (passengers/5 mnutes) and 20 (passengers/5 mnutes), respectively.
Figure 6 illustrates the general flaw#$ prograns which are stored in the
ROM 34 in order to estimate the 5 average denmand. Referring to the figure,

nuneral 91 designates an initializing programfor se;ti2§1the initial
val ues of vaStHR SERimataf AVPXRID MRy CAFLSSLIgR casnands FVH(L) f roRYE ) input

o oL T I e gl AR B SO R o3 T

cal cul ates tH neasured in

the respecti ¢ SRR 1he the | avadlide® B aewc.é%(a;?)wg&gi&g)bemg—pfogfam 94

cal cul ates t average down-direction démands P X simlarly to

t he above. Apguodpairteg Eanagiem 94) ralespecatipaly sostsl o metetydangasf the
measur ed average up-direction 15 demands PU(1l) - PU(3) and average
down- di r ecPi 86 dctfaratoreDerFimatel Hvanapre Aovpodireckiomuigmanddes. A

fverage denehBCD: AEMIG) pPBL A <aReh HoctorTe SR A V8 AT e age
O ce e b oS Tt ol Wt |
An out put preé&fswas #p(1) - PD(3) into Equation (4), respectively. ~
Memory areas 5% - 61 store flags FLAG(l) - FLAG(3) which
10 are set at 1 (one) when the average demands PU(l) - PU(3)
and PD(1) - PD(3) measured in the sections I ~ III differ
from usﬁal magnitudes and the distance X is not smaller
than a reference value, respectively.
Figure 5 shows the content of the ROM 34.
15 Referring to the figure, numerals 71 ~ 74 designate
memory areas in which the boundaries Tl - T4 set at
85 (= 7:05), 99 (= 8:15), 108 (= 9:00) and 122 (= 10:10) \M)
are stored, respectively. Memory areas 75 and 76 store
weight coefficients SAO and SAl which correspond to the
20 parameter a in Equation (4) and which are set at 0.2 and
0.01, respectively. In a memory area 77, the reference
value L for deciding the distance X is set at 400. Memory
areas 78 - 80 store the initial values PUl - PU3 of the
estimative average up-direction demands PUL(l) - PUL(3),
25 which are set at 65.(passengers/5 minutes), 130 (passengers/
5 minutes) and 109 (passengers/5 minutes), respectively.
Memory areas 81 - 83 store the initial wvalues PD(l) - PD(3)
of the estimative average down-direction demands PDL{l) -

PDL(3), which are set at 5 (passengers/5 minutes),



tranénits~the estimative average up-direction demands PUL(1) - PUL(3) and
estimative average down-direction demands PDL(l) - PDL(3) fromthe out put‘
circuit 35 to the group 25 supervisory system 11 through the signal |ines

35a and 35b,

respectively. The operations of the apparatus for estimating

the traffic condition value of elevators constructed as thus far descri bed

wi Il be described with reference to_30

l.ow charts shown in Figures 7 - 11.

First, the_nunbers of rsqQns. who hay otten on the cage a - l4c are
respect i velly Eé?%?ﬂ%?’e%esoy‘lf‘ﬁéeﬁhrﬁfgq i&?-@@??feﬂ‘éa%ﬁrﬁp@‘ g’élflcg';gél cul ati on

means 16a -

5 ascent o

addi ti 68 neans 21,

applied to
manner tha
switched b
per sons kh
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, when the demand estimation
up demand calculating program 93 calculates the average

up-direction demands PU(1l) - PU(3) measured in the respective
sections I - III, while a down demand calculating program
94 calculates the average down-direction demands PD(1l) -

PD(3) Similarly to the above. ' A comparing program 95 makes

. comparisons for deciding if the measured average up-direction

15

20

25

30

demands PU{l) - PU(3) and average down-direction demands
PD(l) -~ PD(3) differ from usual magnitudes. A weighting
program 96A (refer to Figure 10) weights the measured value.
An average demand estimating program 96 calculates the
estimative average up-direction demands.PUL(l) - PUL(3)
and estimative average down-direction demands PDLfl) - PDL(3)
in the respective sections I - III. An output program 97
transmits the estimative average up-direction demands PUL(1l)
- PUL(3) and estimative average down-direction demands
PDL(1l) - PDL(3) from the output circuit 35 to the group
supervisory system 1l through the signal lines 35a and 35b,
respectively.

The operations of the apparatus for estimating
the traffic condition value of elevators constructed as
thus far described will be described with reference to

flow charts shown in Figures 7 - 1ll.



20 device 30 is first connected to a power source .(not_ shown), the

I nf4@ql 1 zi ng program 91 is actuated. Mre specifically, as illustrated in .
dé’: in Figure 7, at Step 98, the initial values PUlL - PU3 are : -
respectively set for the estimative average up-direction demands PUL(l) -
PUL(3), 25 and the initial values PDl - PD3 are respectively set for the
estimative average down-direction demands PDL(1) - PDL(3). Then, the

control flow shifts to the input-plégeram 92. - 15 - The input program 92
is a well-known program which feeds the input signal fromthe input circuit
31 into the RAM 3Fimt waheohumbenrslof pelreans ehe ihmve geitencl ock, the

I nput prog; m reads the value 96 fromthe input circuit. 31 5 and shifzajt
to the nB ?%ea?ae%ﬁs““eo-a§4'foa=§,%trqsrp@°ttﬁﬁﬁlsr| fAlopladed bykshese, the™

up-direct] undber - Qf.- passenger [ |,,21a_ is accepted and stored as the
up di rec%’i‘%%ﬁg‘%ﬁfﬁ%ﬁﬁ? \%ﬁi P& ??Sw%ssa%\r}%yé#é%?ir&%annﬂ%-oﬂgﬁassengers
signal 2Rfoh§ QD RGLERY §F 0SS | Reedauindl < e&&dé@}ﬂﬂgﬂeﬁetm 10
Next, the operations of the up demand cal cul ating program 93 wll be

expl ai hedscent Spmratdonsi are sappliaidorthehsumber sraif ddseendiBgzone i n which
the average demand is to be cal cul ated has been reached. Wen the tinme TIME
i s smal | BET$PRS addd tionppaansr 3L Tland faecpurbers f[¢aneenndagetibet o Step 122,
at which.all the average up-direct. denmpnds PU(1) - PU(3) are set at O
(zero) agefJﬁ%mT’ rﬁpﬁrzfltﬁ'gf’ﬁgg’éf)&%ﬁcﬁltf%n o ® -ﬁem&%t?ﬁg-ﬁﬁ-&? GEREhBI aver age |7,
demand. YbefoddaddiBoh! Means 22, in such a manner that the number- v

of-getting on perscns signals 17a - 1l7c are switched by the

10 switching means 18a - 18c. The respective numbers of the
persons who have gotten on the céges are added, whereupon
the up-direction number-of-passengers signal 2la and down-
direction number-of-passengers signal 22a are provided and
sent to the input circuit 31. Besides, the number of counts
15 produced when the value 1 {one) is counted every 5 minutes
since a time 0 (zero) o'clock is provided as the timing
signal 23a from the clock means 23, and it is sent to the S
input circuit 31. . S
On the other hand, when the demand estimation
20 device 30 is first connected to a power source (not shown) ,
the initializing program 91 is actuated. More specifically,
as illﬁstrated in detail in Figure 7, at Step 98, the
initial values PUl - PU3 are respectively set for the
estimative average up-direction demands PUL(l) - PUL(3),
25 and the initial values PD1 - PD3 are respectively set for
the estimative average down-direction demands PDL(1l) -
PDL(3) . Then, the control flow shifts to the input progranm
92.



beconmes equal to or greater .than the boundary T1 at 20 Step 121, the

control flow proceeds.to Step 123. Wien the tine TIME is snall'er than the, ,
boundary T2 here, the control flow proceeds to Step 124, at which the '\..
average up-direction demand PU(1) of the section | is corrected by the use
of the up direction demand LDU neasured anew, 25 so as to increase to the
anount of the up direction demand per unit tinme DI as denoted by LDU (T2 -
TI). Wen the tinme TIME is T2 [err] TIMe=<153~ the control flow proceeds
along Steps 123 [err] 125 [err] 126, at which the average up-directio
demand PU(2) of the secti 8hel inpet @uogeemed?i bs thaveldmknown. prggramaiieh as

at Step_l124. Further, if the time TIME is T3 g%gr‘]a TI ME . < g‘4, ,t{}_g ont r ol
fl ow proceeds al SRRASSIES 1PBUEcsignad o8y Fpe 18Pt Cifg ) PhelR ré?ﬁ::
up-di rection dengy (3).,0 he, s | I 1S r f N &

manner 5 as at @g 3113#4. )Byna?%igf V\egg/a,gdptq%é g\}}gir’aﬁlggu%l- Hqgctb [ Sanoe%g'g:}she

PU(1) - PU(3) of j{hier $80gr@RSréads |dHe da@uscapepténdne GRpLRCECER L e Up
dermand cal cul ating program 93. Next, the down demand cal cul ati ng program 94
10 sequenti al 5y amd recitfest He avetingenatmmy- diceecsdl oso denwodseBDERe timk)( 3)

of the sections | - Ill likewise to the up demand cal cul ati ng_program 93,
and it will not PEMEaH fibnedlikewksad |thenyR-direcbiRn AUmbes-8f-pPaEsengers

gggﬁggig? progragléﬁgfiifg EL ggcggég i§§§isthgege2§r€ﬂé dﬁ‘a%r%%%?oXW§¥£%§é“3
\ LDU, while the down-direction number-of-passengers signal
22a is accepted and stored as the down direction demand LDD.
10 _ Next, the coperations of the up demand calculating
program 93 will be explained.
At Step 121, it is decided whether or not the
time zone in which the average demand is to be calculated
'.has been reached. When the time TIME is smaller than the
15 boundary Tl1l, the control flow proceeds to Step 122, at
which all the average up-direction demands PU{(l) - PU(3)
are set at 0 (zero) as the initializing operation for the
o/ calculation of the average demand. When the time TIME
becomes equal to or greater than the boundary Tl at

20 Step 121, the control flow proceeds to Step 123. When
the time TIME is smaller'than the boundary T2 here, the
control flow proceeds to Step 124, at which the average
up-direction demand PU(l) of the section I is corrected
by the use of the up direction demand LDU measured anew,

25 so0 as to increase to the amount of the up direction demand
per unit time DT as denoted by LDU/(T2 - Tl). When the
time TIME is T2 < TIME < T3, the control flow proceeds
along Steps 123 -+ 125 + 126, at which the average up-directio

demand PU(2) of the section II is corrected in the same



sim-darity.is investigated by conparing two nultidi nmensional variables in a
. Ndi nensi onal space, a "norm' corresponding to the distance between two -
g@s in the multidimensional 20 space is often used. By way of exanpl’e,

I ™case- of judging how the nmeasured value [err] of the average denmand and
the estimative value [err] thereof estimated till then are simlar, the
norm X is cal culated by the follow ng Equation: X = [err]

(6) 25 As the value of the norm X is cloger to O (zero), it is judged that
the estimated value [err] of the average "denand and the neasured result
[err] thereof are nore simlar, whereas as the value of the normX is

| ar ger, _ 1Panper jas jafd§&aPt hat - t HRurEhermpidthal HimePI@IME isof t he ;‘t
aver age demang.and. }. sured result. [err] _thereof are nore different.
When, in the g%ré%‘ﬂ’g % ogrﬁﬁ?Q%mb‘fr?lhef ?']egﬁﬁfe%“%rﬂ}r?d\grréﬁ? the tine
TIME has agregdsW tip4 he jhgundaryp il LR =N i % t he
section |, Step 131 proceegs th ‘é?lé%h\i@ze ngéagggﬁ t‘ﬁ"gtelfﬁaé EE‘K ?) -
FLAG(3) are reses) taf GhezeesrioNVEIT tie dorFecied/E hagheaa@aaRdmdhhbr t he
boundary 10 T2 which is the end tinme of the section | (nanmely, the starting
time of the sdetdbrétep) 12dhe control flow proceeds along Steps 131 [err]

133 [err] 134, at which the counter J is set 1 (one). Step 139 cal cul ates -
the distance X for assd@sithRiStFNihathe AVerpaenepiiestdamseraadsi on denmand

PUL) and 15 payey a99u139nog! LRE L P PRI J JPARY G s 01 L e Section
corrected in-the up demand caldulating prograﬁ 93. ~
Next,.the dcewn demand calculating program 94
10 sequentially corrects the average down-direction demands
PD(1) - PD(3) of the sections I - III likewise to the up
demand calculating program 93, and it will not be explained
.in detail. | |
Now, the operations of‘the comparing program 95
15 will be described.
In general, in a case where the degree of

Paand

similarity_is investigated by comparing two multidimensional i‘j
variables in a multidimensionai space, a "norm" correspondinc
to the distance between twd poinﬁs in the multidimensional
20 space is often used. By way of example, in case of judging
how the measured value pk(z) of the average demand and the

estimative value Pk(z - 1) thereof estimated till then are

similar, the norm X is calculated by the following Equation:
=.11p 2
X =]lp (2 - 1) - P (2)]] (6)

25 As the value of the norm X is closer to 0 (zero), it is
judged that the estimated value Pk(z - 1) of the average
demand and the measured result Pk(z) thereof are more

similar, whereas as the value of the norm X is larger,



| are sim-lar to the estimated average up-direction demand PUL(1) and

esti mated average down-direction demand PDL(1) obtained till then. For
exanpl €, in a case where the average up-direction demand PU(l) and augrage
down-direction 20 denmand PD(1) are 70 (passengers/5 mnutes) and 7@ _
(Passengers, 5 nmi'nutes) respectively and where the estimated averag
direction demand PUL(1) and estinmated average down-directi on demand PDL(1)
are set at 60 (passengers/5 m nutes) -arfi X0 (passengers/5 mi nut es)
respectively, the distance X is 25 calculated as X (60 70)[err] + (10

i 4t ance, X antoth SHRBFCAPBE, G T AT B pAr P (1 LAY Eso 8l th
di st an&é X anégﬁegi rg-a;%ngnggd o‘|é/%eastuf§% §?F%i@rpt(;@)n ghra_@eegf grence val ue

L (= 400), contr w prloceeds to the exit. In

contrast, in fogasSEisdrenti.he average up-direction demand PU(l) and average
down- direction demand PD(l) have been respectively neasured as 30
(passengers/5 m nut es) Vined, ZiQpEBsemgHﬁsﬁ5gnPnggE§$ B of e greeaahple,
the distance X = (60 - 30)2 + (10 - —964>reference val ue L 400)
hol ds, and”hefiERo4 R0 FoFlmFoW‘ﬁdl?e‘*eGg'FSde%bh 15he PouafaTy (Bt 1| ag

FLAG 1) of t heh§ cti qihe s%aggt ’%%] o'}e)th g%nt 37 ?@ g?%flt hat the

demand of ' he*88%ti on measure e partlcu ers in
magpi t ude frogg&@éeé’@r@ﬁ%t% 954 n@{wﬂw th\éhemaébepumﬂu\/lémmﬁs with

t he, boundary which is.the end tinme of the section Il, the control flow
proceéeds al ongr&tepsetlIb [ter(zprdB3 [err] 135 [err] 136, at which the
When the time TIME has agreed with the boundary
10 T2 which is the end time of the section I (namely, the
starting time of the section II), the control flow proceeds
along Steps 131 -+ 133 -+ 134, at which the counter J is set
1 (one). Step 139 calculates the distance X for assessing
to what extent the average up-direction demand PU(l) and
15 average down-direction demand PD(l) measured in the section
I.are similar to the estimated average up-direction demand
(S PUL(1l) and estimated average down-~direction demand PDL(1)
obtained till then. For example, in a case where the
average up-direction demand PU(l) and average down-direction
20 demand PD(1l) are 70 (passengers/5 minutes) and 7 (Passengers,
5 minutes) respectively and where the estimated average up-
direction demand PUL(l) and estimated average down-direction
demand.PDL(l) are set at 60 (passengers/5 minutes) and 10
(passengers/5 minutes) respectively, the distance X is

2 = 109 in accordance

25 calculated as X = (60 - 70)% + (10 - 7)
with.Equation (6). At the next Step 140, the distance X
and the reference value L are compared. In the case of
the distance X = 109 as mentioned above, it is smaller

than the reference value L (= 400), and hence, the control.



counter J is set at 2. Wen the tine TIME agrees with the 15 boundary T4
which is the end tinme of the section Ill, the control flow proceeds along .
St ep 1 [err] 133 [err] 135 [err] 137 [err] 138, at which the couhter J

is S t 3. Thereafter, the distance X is calculated as in the case of

the section I, to |nvest|gate t he change of the demand. 20 In
thi s manner, the conparing program 95 sets, at the end tines T2 - T4 of the
sections | - Ill, the flags FLAG 1) - -FU&G-3) which express that the

aver age up-di rectlo demands PU(1) - PY 3% and average down-direction

demands PD() fYIMBPrREGSEF kP | % I?é‘lltesp Bt FRRAR &ﬁsal c2s¢ |WA8E® have

t ud diff t f w3
el gh fnSSpngﬁ%fn%Sr@ﬁara%?u?% sk cananc Rl AR ngEPRS Shbw M be
descri bed. %e%ltlog"h&m n:"D Al HaSR badn f&pddii®ellMreatuta®s at the

boundary T4 whi s the e of the section 111, the follow ng Steps
152 - 158 are ﬁ(@wt(@dssé\hg&@ﬁ Thhutele aﬁanze(palssaglemsrlsaﬁirx\edes)o 1
(one). Here, when the 5 average up-direction denmand PU(1l), and avera

down- di r ectd orbylevean @ fPEkaNp heasthe distanhe Seet{&h 4 30hantl y10at 2P = 1 are

deci ded to have the ordi nary na nltudes of mands, ,that is,
the flag FLAGT)%64 ¢ KE6FEESNSEE (Gcégég }E“gl %nfS enggy o h‘f‘ he wei ght

it S i, Bl Bt Sl S s
estimtive aveéﬁg.ﬁ:éjﬁe@'t'iﬁﬁt ¥ 05 deang RUl((:hé) Cith GddRHredo express that D
the demand of the section I measured on the particulér day
10 differs in magnitude frcm the demand on ordinary days.
When the time TIME agrees with the boundary T3
which is the end time of the section'II, the control flow
proceeds along Steps 131 + 133 - 135 + 136, at which the
counter J is set at 2. When the time TIME agrees with the
15 boundary T4 which is the end time of the section III, the
control flow proceeds along Steps 131 + 133 + 133 + 137 ~»
138, at which the counter J is set at 3. Thereafter, the fﬁx
distance X is calculated as in the case of the section I, U
to investigate the change of the demand.
20 .In this manner, the comparing program 95 sets,
at the end times T2 - T4 of the sections I - I1I, the flags
FLAG(l) - FLAG(3) which express that the average up-directio
demands PU(l)_- PU(3) and average down-direction demands
PD(1) -.PD(3) measured in the reséective sections I - III
25 have magnitudes different from ordinary ones.
Now, the operations.of the weighting program
96A and the average demand estimating program 96 will be

described.



till the preceding day is nultiplied by (1 - SA) and is added to the
average up-direction demand PU(1l) just neasured 15 on the particul ar day as
mul tiplied by SA, to set an estinmative average up-directi on demand PUL(J)
anew. Likew se, the estinmative average down-direction demand PDL(J) is sé
again. On the other hand, when the average up-direction demand PU(1l) and
average down-direction demand 20 PD(l) neasured in the section | are
decided to differ in nmagnitude fromthe orehnary .average demands at Step
153, that is, the flag FLAGI) = 1 holds, Step 153 proceeds to Step 155.
Here, the weight coefficient SAis set at the 25 unusual weight coefficient
SAl (= 0.01). Steps 153 -OnlySwhenstat Bte=pMdiSdht thg tkenTIME elrrigesoatred
of the=wei ghting program 96A for setting the wei ghting coefficient SA At
Step 156, the estﬁﬁak¢un§a;weﬂégsh&9hdiseﬁhﬁ eddéamadoPUig seghdopsiftfmt i ve

-average down-directi demand PDL( 1 re - 20 - cal cul ated as d ri bed
above.g At Steps 189 g:g)olorggx,g £HeP oiﬁi?e‘? 158 are,Ereset ‘on@tbftﬁﬁefg%til

e oLt o b Sl Ut DALY AT et BpelSing, 100
In this manner 5 agepigh Rp1aarebeion edatthd arpnd Qﬁ&iéﬁéii?kIaaﬁﬂﬂaﬂkgéti&ﬂen
it is judged béfore calclating the average denand every day that the
nmeasured result démiid RBvErageadeneddimbtle rsedtdont e mEwdlyuladr Jdayli aré0
oreatly difrerent [18ea'th nave the ordinsry magnicudes of the average
~ demands, that is, the flag FLAG(l) = 0 holds, Step 1S53
proceeds to Step 154. BHere, the weight coefficient SA
10 is set at the value (= 0.2) of the usual weight coefficient
SAO, whereupon the control flow proceeds to Step 156. Here,
the estimative average up-direction demand PUL(l) calculated
till the preceding day is multiplied by (1 - SA) and is
added to the average up-direction demand PU(1l) just measured
15 on the particular day as multiplied by SA, to set an
‘estimative average'up-direction demand PUL(J) anew.
Likewise, the estimatiée average down~direction demand
PDL(J) is set again. On the other hand, when the average
up~direction demand PU(l) and average down—-direction demand
20 PD(1) measured in the section I are decided to differ in
magnitude from the ordinary averége demands at Step 153,
that is, the flag FLAG(l) = 1 holds, Step 153 proceeds to
Step 155. '
Here, the weight coefficient SA is set at the
25 unusual weight coefficient SAl (= 0.0l). Steps 153 - 155
constitute weighting means which is formed of the weighting
program 96A for setting the weighting coefficient SA. At

Step 156, the estimative average up-direction demand ?UL(l)

and estimative average down-direction demand PDL(l) are



till then, the value of the weight coefficient SA is set to be smaller than
t he gy nary magni tude, and the estimative value of the average demand is .
, ed with the smaller weight coefficient, thereby to prevent any bad

up-direction demands PUL(l) - PUL(3) and estimted average down-direction
demands PDL(l) - PDL(3) in the respective sections | - .Ill as calcul ated
in the way descri bed above are transgitted fromthe output 20 circuit 35

via the signal lines 35a and 35b to the group supervisory system 11 by the

U pUT P G 811 e T ScReLd Ehdbe 1lag kBbs 187 U 33601 on 1 (T1 < TINE

< T2), the program proceeds along Steps 162, at which the ~;l
estimat ed tgueraaipeed HiilehboBa dedk Bl Ok LAtiDerrd xReieen | s
delivered onto the signal |line 35a and the estinmated average down-direction
demand PDUO( b) 3 ois ceddubldished|, bndetldblralcuilaedbse, of rstdys A¥drage |1 (T2 <
TIME < T3), the program proceeds along Steps 161 [err] 163 [err] 164, at

whi ch t hel88t an@txepeat@daderuphei seekians dénand PLE (29 in thep] . and

esti mated average down-direction demand PDL(2) in the section Il are
respect v&P?ed%?iEQﬁeﬁ?9£H98 fhe signal lines 35a and 35b. In the section

e (T3 [err] TI NE6I<n }t@l? %{4‘%?‘8%?95% Ii%éfggstﬁgog@elsg _.Ee;ng;‘?[err] 163

[err] 165 [err] 16 he esti aver age I'Tection demand
PUL(3) andseshi fPAE Grdeea00 6(0uReAli {€Gld %a@e&aaéfgﬂ(@ldlattihg section

1l are.respectively delivered onto the signal lIines 35a and 35 The group
super vi somylesyzsémgé.lie}ran@every day that the measured result of 7

the average demand.obtained on the particular day is

10 greatly different from the estimated value thereof obtained
till then, the value of the weight coefficient Sa is set
to be smaller than the ordinary magnitude, and ﬁhe estimative
value of the average demand is calculated with the smaller
weigh@ coefficient, thereby to prevent any bad influence

15 on the estimative valué of the demand.

The estimated average up-direction demands PUL(1l)

- PUL(3) and estimated average down-direction deman&s PDL(1) (.)
- PDL(3) in the respective sections I - .III as calculated
in the way described above are transmitted from the output

20 circuit 35 via the signal lines 35a and 35b to the group
supervisory system 11 by the output program 97. Referring
to Fig. 11, first, in the séction I (T1 ¢ TIME < T2), the
program proceeds along Steps 161 + 162, at which the
estimated average up-direction demand PUL(1l) in’ the

25 section I is delivered onto the signal line 35a and the
estimated average down-direction demand PDL(1l) onto the
signal line 35b. Likewisé, in the average II (T2 < TIME
< T3), the program proceeds along Ste§s 161 »+ 163 » 164,

at which the estimated average up-direction demand PUL(2)



supérvises the el evators 12a - 12c on the basis of these 10 esti nmated
average up-direction demands PUL(1) - PUL(3) and estimted average

down-direction demands PDL(1) - PDL(3). Although, in the enbodi nent, t
a _.‘

case has been exenplified where the demand obtained by totaling the up
direction demand and down direction demand in the three 15 sections is
estimated, it is to be understood that this invention is also applicable to
a case of estimating demands in four_ nore sections or a case of

estimati ng demands for respective floors (in individual directions). In the
enbodi ment, the weight coefficient SA has 20 been chosen_between the two
val ues i n sth estimated everaghdoya-dérsabiorrdensas FPRE (8} dimathe val ue is
set wen the neasur.ed resul t of,thg average demand differs fromthe

esti mat 6d VIR O Tox BEEST BIPRH VS LE AP LI RERRAI GRESHIPRABIOBE 1Ry of
setting theyg iaq,ﬁt 3(‘5%eff'hqi )i s%tiié ng&IZﬁrgegt,ﬁ',@ QdTgper 9. It is also
easy to set e weight cOeffi cient R h t hree=or nore di vi ded st ages,

dependi Ng UpSyAdie pR¥kBBEs 0f1441e stichlsenence et weargst bergeasaeed result and
t he estimated val ue. Moreover, although the value of the weight coefficient
SA has béerwisiath athe) e@timat&@?-avarage) tp-dicécvidndemanduPULd2kirably be set
in consideratjon of the intended use of a building, the natures of
respecti ve, 289 gfitdmatpd peeragedun-ginecidprSenand PPL (Y dPparent from

conosi al 1y e FRCIIR) THE SRR VARHAR IS e FRCL RS 5P e het B PEbu (s

different f{pRansar dndak¥y, The group supervisory system 11 group-
supérvises the elevators 12a - 12c on the basis of these

10 estimated average up-direction demands PUL(l) - PUL(3) and
estimated average down-direction demands PDL(l) - PDL(3).

Although, in the embodiment, the case has been

exemplified where the demand obtained by toctaling the up
direction demand and down direction demand in the three

15 sections is estimated, it is to be understood that this
invention is also applicable to a case of estimating
demands in four or more sections or a case of estimating
demands for respective floors ({(in individual directions).

In the embodiment, the weight coefficient SA has

20 been chosen between the two values in such a manner that
the value smaller than the ordinary value is set when the -
measured result of the average demand differs from the
estimated value in excesé of the predetermined magnitude,
but the way of setting the weight coefficient SA is not

25 restricted thereto. It is also easy to set the weight
coefficient SA in three or more divided stages, depending
upon the gxtent of the difference between the measured
result and the estimated value. Moreover, although the

value of the weight coefficient SA has been set at 0.2



result, for the calculation of the estimative value. Further, although the
boundaries Tl - T4 have been fixed in the enbodinent, this. invention is

al sof#0, appl Frcabl.e to a case where they change with the changes of the
demalR@¥. Al though, in the enbodinent, the traffic condition value has been
the demand in the formof the nunbers of persons who nove in the up
direction and down direction 15 respectidz®ly, it may well be the nunbers of
hall calls at the respective floors. In this case, the nunbers of hal

calls can be gsty raat,eguéﬁ geiidd n%ouia hekhrih N\ nd-Bdt 1hheoRMIMEsa fonhal |

up calls obtained in such a way that up calls on halls registered by the
use of 20 halds hid anEenbibdi Gsé oMid vuiilBiage tigd alashriesr ol tesdecdivag(s,
and LDD: the nunber of hall down calls obtained in such a way that dowT™
calls on t he fitddrs,r shiesfeatarey afhdimeezohes heetrd | TsutisoAppaxent n t he
unit time are totaled 25 for all the floors., In case of utilizing the

nunber of cagEF¥mERatiopnddl rEhFt serdingethevalie BF &Bei WatERt by defi ning
LDU and LD, {g, e e ugRer o of £a09.,03L1 § (£0M] WPTeckliggs,d osypper

floors and he R rof “cage TalTs From up 11 oors I'ower floors,
respectively.yging néfe oEUhbdSlired testl@s08iBEétdrit N dmN@nVELEELNLY | B as

the traffic volure, it can be estinmated by defining the follow ng:
result, for the calculation of the estimative value.

Fu?ther, although the boundaries Tl - T4 have U
been fixed in the embodiment, this invention is also

10 applicable to a case where they change with the changes
of the demands.

Although, in the embodiment, the traffic conditien
value has been the demand in the form of the numbers of
'persons who move in the up direction and down direction

15 respectively, it may well be the numbers of hall calls
at the respective floors. In this case, the numbers of
hall calls can be estimated by defining the following:

LDU: the nuﬁger of hall up calls obtained in b
such a way that u§ calls on halls registered by the use of

20 hall buttons within a unit time are totaled for all the
floors, and

LDD: the number of hall down calls obtained in
such a way that down calls on the halls registered by the
use of the hall buttons within the unit time are totaled

25 for all the floors.

In case of utilizing the number of cage calls
as the traffic volume, it can be estimated by defining LDU
and LDD to be the number of cage calls from lower floors to
upper floors and the number of cage calls from upper £loors

30 to lower floors, respectively.
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LDU. a value ebtained in such a way that waiting 5 tines for hall up calls
in a section [k, k+l] are totaled for all the floors, the resulting tota
value is divided by the nunber of up calls, and the resulting quotient ism
mltiplied by the period of tinme of the section [k, k+1], and 10 ég@,
LDD: a value obtained in such a way that waiting tinmes for hall down cakl=
in the section [k, k+1] are totalec for all the floors, the resulting total
val ue is divided by the nunber of down cglé ,_and the quotient is
multiplied by the period of time of the section [k, k+l]. 15

Still further, in case of _utl i;in t he na ingn}waitin time as the traffic
vol ume,_it can be estinat B4 E)eHerthiGRFS R PoELHTHH: TAeDHE 1510 thre

obtai n€d in suchy@ We te s Eheo IR M Lt LRO. L] al .calls
t hrough all the aZ% ﬁﬁé%rﬁt:aggecfl'on’m[ \Ig?hkég] elg#sﬂ?rau%et%lr r?pi ggfggl%‘ﬂeéhﬁeri od
of time of the sesliaswingk, k+1], and LDD: a val ue obtained in such a way
that the maximumwaiting tinme for hall down calls through all the floors in
the section [k, k+1] is miPUiplaedalne tdbdkageedoiin 28uglf a wag ohat heaiseaig on
[k, k+1]. Yet_further, in case of utilizing the riding period of time as
the traffic vel urtRes £oahapdt BRtFHakede aeFthphglkn&+ld| RERI Bokaled | DU
a val ue obtai nedg(] c t hat,_.t he average pidin eriod of i

oo L ch % Bt el re&ﬁg‘flg?og‘?%a]r %&Q”'ﬁenlél gﬁ‘é%écﬁ’rgecages

during whi ch passengers ascend’ from-l

in$af by the number of up calls, and the resulting quotient is
~ miltiplied Ey the period of time of the section (k, k+1],
and
10 LDD: a value obtained in such a way that waiting

times for hall down calls in the section [k, k+l] are totalec
for all the floors, the resulting total value is divided by
the number of down calls, and the quotient is multiplied
" by the periogd of time of the section [k, k+1}.
15 Still further, in case of utilizing the maximum
waiting time as the traffic volume, it can be estimated by
v defining the following:
LDU: a value obtained in such a way that the
maximum waiting time for hall up calls through all the
20 floors in a section [k, k+1l] is multiplied by the period
of time of the section [k, k+1], and
LDD: a value obtained in such a way that the
maximum waiting time for hall dewn calls through all the
floors in the section [k, k+1] is multiplied by the period
25 of time of the section [k, k+l1]. |
Yet further, in case of utiiizing the riding
period of time as the traffic volume, it can be estimated

by defining the following:



section [k, k+1], nanely, (the total of the riding -periods 5 of tine-of
respective passengers)/(the nunber of passengers) is nmultiplied by the
per; of time of the section [k, k+1], and LDD: a value obtained in such a
wa at the average riding period of tine during which passengers to 10
dest€nd from upper floors ride in the el evator cages in the section [k
k+1], nanely, (the total of the riding periods of time of respective
passengers)/ (the nunber of passengers) ispyultiplied by the period of tine
of the section [k, k+1]. 15 Yet further, in case of utilizing
the nunber of times of passage due to the full capacity of passengers, as
the traffic volune, it @BU:beaevdlumtahtaipedefinnsugh ttherayolthewi hige Lu@t he
nunber of times by which el evator_cages 20 ascending from|ower floors have
passed up di r e®{$XRFT FAEngnPEERAMRT JHiMENSUFing ERifR iRAFSERISTEER| on [ K,
k+1], and LDD:_the er of tipes b | ch_the el evator cages_descendi ng
from upper fl o%?%erhi'\ 5°5‘a§‘?‘é'8rdg§?1°5¥rr\é@ﬁ 3h Sg?Yaég%rﬁ K éaosug'ﬁ 8f the full
capaci ty in theesectd qk [ k+1KH hakdly, (the totafSof Nt falaidgspeibeds this
i nvention consists In an apparatus for estimating the traffi ¢ condition

val ue of el eyappreindhfeirespbetpes i pabsiinglerg®/0the | muierr oFppaabengets)
divided into a plurality of sections, the traffic condition val ue
concer ni ng t heiglruittipldedsbyetherperiaf of timesof thesastione [keck+bhs,
and t.he traffigngonditjon val ue of ' v

LDD: a value obtained in such a way that the
average riding period of time during which passengers to
10 descend from upper floors ride in the elevator cages in
the section [k, k+1), namely, (the total of the riding
periods'of time of respective passengers)/(the number of
passengers) is multiplied by the periocd of time of the
section [k, k+1]. '
15 ' Yet further, in case of utilizing the number of
times of passage due to the full capacity of passengers,
as the traffic volume, it can be estimated by defining
the following:
LDU: the number of times by which elevator cages
20 ascending from lower floors have passed up direction calls
on account of the full capacity in a section (k, k+l}], and
LDD: the number of times by which the elevator
cages descending from upper floors have passed down directior
calls on account of the full capacity in the section [k, k+l]}
25 As thus far described, this invention consists in
" an apparatus for estimating the traffic condition value of
elevators wherein the period of time of elevator operation
is divided into a plurality of sections, the traffic

condition value concerning the elevators is measured for
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the corresponding section is estimated fromthe nmeasured val ue; conprising
conparjson neans to conpare the neasured value and the estimated val ue

al ready obtained, and 5 wei ghting nmeans to weight the neasured value on the
basis pof a result of the conparison, the traffic condition value being ¢ :
estimated anew fromthe wei ghted neasured value. This brings forth the é{f}
effect that the estinmative value can be prevented fromgreatly differing
froman actual traffic 10 condition, and t el evators can be

gr oup- supervi sed as intended.: 26 CLATM& 1. Apparatus for estimating a
traffic condition value of a group of elevators. having estinmation neans
adaptqg/to divide a period of tinme of elevator operation into a plurality
of time~zones, tQ§QQeQ§uFbet$QF¥#Qﬂﬁw @ng theokeRffiish cparibieniterdn F t he

el evators for each of the ti zones,, and to est the traffic c ndition
val ue of the cor ﬁ&ﬁaﬁﬁa%ge ARRFIPRo AT RRE %EEWaFﬁ% son

means to compar &y rh%hméﬂﬁﬂf:ggﬁlga n‘éﬂr&@ohgﬁ?ﬁ%'é@%ﬂgggéu% 'xﬁe’%‘?ﬁ-ed

cal cul ated, and ting” nmeans “to wel e nmeas val ue on the

basi's of the re&k&ﬁueotanahehs%@@fma%@a valugsiiredad oxthtifedfi 4¢3 obt ai ned
anew fromthe wei ghted neasured value. 2. An apparatus as defined in claim

1, wherein thé nesightddgvmears consiesiightothanmegsuliedeseilor deneimsl and a 15
down-direction demand, the estjnmated val ue consists of an estimated
up§d| rection derﬁﬁisaﬁ’é anresg} ymfeFhgoRpmparison, the traffic condition

— value being estimated anew from the weighted measured value.
This brings forth the effect that the estimative value can
be prevented from greatly differing from an actual traffic

10 condition, and the elevators can be group-supervised aé

intended. :



direction demand, the nmeasured up- and down-direction demands are demands
in up- and down- dlrectlons neasured | atest 1n each tinme zone, and the

est ted up- and 20 down-direction denand al ues obt<ai ned
on\@ basi s of demand val ues neasured befE‘! fwmnalust up- and .

dows~di recti on demands. 27 3. An apparakUScast fed*in claim 2,
wherein the difference between the asured val ue and the estimated value
is obtained on the basis of the difference between the up-direction denand
and the estimated up-direction 5 demand and the difference between the
down- di recpi gpqdemand and the estinated down-direction demand. 4. An
apparatus as definedin any preceding claim wherein the difference betl

t he neasured value and the estimated value is conpared with a predetern1ned
10 reference value, and when the former is smaller than the latter, a
normal wei ght i Agpupht@si Sotiseslt inkel eRsa vhede e doardiaridns viaahger than the
|latter, a smaller weighting value is used. 5. An apparatus as definned in
claim4 whef degeoupnofoelevator?, hareimg restiomaitt ors melansr adalptedi s 0
(zero), and up- and down-direction demands neasured | atest are not used for
the cal cul &°i 8hvidet AcPesiodmeBdt ime (RE Slevat apmmenard ofs igsoi #ed in claim
4. wherein the spaller value is selected froma plurality of values 20
dependi ng BﬁBﬁa%hEYnﬁﬁnF}Bﬂez%$e§het%eN?PQH??eﬁQﬁuﬁ§aff19Apparatus f or

estlnatlngcghgvggga 55 éé'goﬁgégﬁing the elevators for each of the v/

time zones, and to estimate the traffic condition value
of the correspohding time zone from the measured value,
comparison means to compare the measured value with the
eétimated value already calculated, and weighting means
10 to weight the measured value on the basis of the fesult of
the comparison, an estimated value being obtained anew

from the weighted measured value.

2. An apparatus as defined in claim 1, wherein the
measured value consists of an up-direction demand and a <
15 down-direction demand, the estimated value consists of
an estimated up-direction demand and an estimated down-
direction demand, the measured up- and down-direction
demands are demands in up- and down-directions measured
latest in each time zone, and the estimated up- and
20 down-direction demands are estimated values obtained on
the basis of demand values measured before the said

latest up- and down-direction demands.
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vafues, substantially gs herein described and illustrated in the

acconpanylng dr awi ngs.
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3. An apparatus as definedin claim 2, wherein the
difference between the measured value and the estimated
value is obtained on the basis of the difference between
the up-direction demand and the estimated up-direction
demand and the difference between the down-direction

demand and the estimated down-direction demand.

4. An apparatus as defined in any preceding claim,
wherein the difference between the measured value and
the estimated value is compared with a predetermined
reference valuef and when the former is smaller than the
latter, @ normal weighting value is used, whereas when
the former is larger than the latter, a&. smaller
weighting value is used.

whEI\ Jef'erdent oh c;fn-nm ra
5. An apparatus as defined in claim ié wherein the
smaller value is 0 (zero), and up- and down-direction
demands measured latest are not used for the calculation

of the estimated value.

6. An apparatus as defined in claim 4, wherein the

"smaller value is selected from a plurality of values

» me &‘-‘:J'
depending uponLTagnitude of theL§1ffetence.

7. Apparatus for estimating elevator traffic condition
values, substantially as herein described and

illustrated in the accompanying drawings.
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