GRCUP SUPERVISICN APPARATUS AND GROUP SUPERVI SI ON NETHOD FOR ELEVATOR
SYSTEM Background of the Invention: This invention rel ates ‘to.-irprbverehts
in a group supervision apparatus and a group supervisi on nethod for .an . .
el evator- systemwi th a learning function. As group supervision apparatuses’
each controlling a plurality of cages, ones using mcroconputers have
recently been generalized. It has therefore becone .possible to readily .
store data in the past, such as of the notions of the cages and the
occurrences of hall calls. An apparatus wherein a statistics device is e
provided in an el evator systemso as to collect the statistics of the ™=~

occurrences of pasSengﬁﬂﬁzaéUPEﬁV@QiONeAﬁbﬂﬁAQUSnAﬁﬁsﬁﬁébPVgubbﬁﬁIQQGES and
to group-supervise cdges on F—resutts-col | ect ed,

I s proposed. in, MmmaeuanmkeEanRToﬁfsgs@tmgazette of Japanese Pat-ent

Appl i cati-on Lai d- open NoO. 22727471983 Tn addition, a group supervision
apparatus wherein a statistical unit to be handled Is classified.into three
types; a wor kdayBackgvbundyofinthe Eavéatibbneay, is proposed in the official
gazette of Japanese Patent Application Laid-open No. 48875/1985. A
prior-art exanpl e wheFlisg ;MEeeta@nsrebates to improvements in

a group supervision apparatus_and a group supervision
method for an elevator system with a learning function.

As group supervision apparatuses each controlling
a plurality of cages, ones using microcomputers Q?”
have recently been generalized. It has therefore .
become possible to readily store data in the past,
such as of the motions of the cages and the occurrences
of hall calls.

An apparatus wherein a statistics device is
provided in an elevator system so as to collect the
statistics of the occurrences of passengers at

' respective floors in respective time zones and

to group-supervise cages on the basis of the statistical

£
K3

results collected, is proposed in, for example,

the official gazette of Japanese Patent Application
Laid-open No. 22274/1983. 1In addition, a groué
supervisiop apparatus Qherein a statistical unit

to be handled is cléssified into three types; a
workday, a holiday and a half-holiday, is proposed

in the official gaéette 6f Japanese Patent Application

Laid-open No. 48875/1985.



unit to-be-handled is classified, is shown in Fig. 8. Referring to the
figure, the exanpl.e includes hall buttons 21, workday traffic vol une

measur enent means 22, holiday traffic volune neasurenent neans 23, a

ti mepi ece 24, half-holiday traffic volune estimation neans 25, cage

assi gnnment means 26-, a drive control device 27 and a notor 28. The traffic
vol ume during the workday and during the hol i day are neasured fromthe
outputs of -the individual hall buttons 21. On the basis of these traffic
vol ynmes ~ud the output of the tinepiece 24, the half-holiday traffic vol une
estimati on neans 25 takes the statistics of traffic volunes in individual

ti me zones, whereupon ht estj mates, t he ngffic val u dur e _f,orenoon

of the hal f-holiday by®t hePTAF AT} (ReaREs HHeEgiT d tssta(r)#qsztﬁecav%orkday

and the traffic V‘?Aijgetg%;%%?#&feﬂfﬁeﬂ ibé’i e i@esﬁgtwé qtq.hgti a'igéat'i cal

results of the holiday: I'ng € estinat €d. resu

assi gnment means %%%@iﬁ%t%mmmh@fe%% anfkdidesehahe

hoi sting notor 28t -drive control device 27 so as to operate the
cages. Wth this gppesrs Ust , afbotEMAtFa B4 678 Iuind) mdasurErnd sed on the

wor kday and the holiday - 2 - by the use of the statistics of the
traffic volumes means 22, holiday traffic volume measurement means
| 23, a timepiece 24, half-holiday traffic volume
estimation means 25, cage éssignment means 26, a
U drive control device 27 and a motor 28.

The traffic volume during the workday amd during
the holiday are measured from the outputs of
the individual hall buttons 21. On the basis of
these traffic voiumes ﬁnd the output of the timepiece
24, the half-holiday traffic'volume estimation
_meéns 25 takes the statistics of traffic volumes
in individual time zones, whereupon it estimates
the traffic volume during the forenoon oflthé'half—holiday
.by the use of the statistical-results of the.workday
and the tfaffic volume dﬁring the afternoon by the
use of the statistical results of the holiday. According

to;the.est;mated.results, the Cége_assignment means

26 controls the assignment of cages and drives
the hoisting motor 28 through the drive control
device 27 so as to operate the cages.

With this apparatus, an elevator system is

group-supervised on the workday'and the holiday



of the elevator systemcollected as to the respective.days and on the

hal f - hol i day and by the use of the statistics estinmated fromthe neasured
results of both the wor kday and the holiday, whereby saving in the st orage ,
capacity of a conputer is permtted. However, traffic situations inside

buil dings differ greatly, depending upon,the uses of the interiors of the
bui | di ngs and upon the day of the week. |In sone ordinary office bU|Id|ngs
the traffic situations can be broadly classified-into the three types. of

the workday panyhdaysére Vhadayakeskicdayy. thie baleicday voTunday anthw:
festival days) and the half-holiday (Saturday). Even on the workdays,

however, theofrahéi elenatbe sgisdemocdilibetedepgndonghepeasphetdgus of the
week, for exanpl e, a norni-ng meeting is held on Monday, so the traffic
concent r at.esGays aandr oni bhé| balfahodliday 8nd B§ ahe nser ofhehe i s no
overtime work on Friday, so the peak of the office-Ieaving hour
correspondlnthblﬁbhéﬁn@SE%@étedaftOm thgenessured resvléarlier than on the.
ot her workdays. Besides, in-a hotel which has a wedding hall, many narriage
cer emoni es’ &#% b%??oF%d"’%ﬁkﬁaYuéR‘} HB? hohidayehwhesebyhsaviagfic differs-
fromthat on,any, other it is understood that the -

traffic situd®i elﬁ%?ﬁ%agh%aBﬁFiBYnﬂfd?f?8$8u8§§eh8|H@rﬂbﬁﬁeghe days of
the week and upornyyRelber LNgefa¥ LEeihRYant LH%E&eoﬁulg gﬁég It is

differ g:eatly, depending upon the usés of the interiors

of the builaings and upon the day of the week. In some :. ::
ordinary office buildings, the traffic situations can be
broadly classified into the three typés of the'workday
(any day from Monday to Fridayi,“the hbliday (Sunday and
fesgival days) &nd.the half-holiday (Saturday).

Even on the workdays, hbwever, the traffic can be said

to differ depending upon tﬁe day$ of the week, for example,
a morning meeting is held on Monday, so the traffic
cbncentrates Qh a certain floor ét_about 8 : 30 a.m.,

or there is no overtime Qork on Friday, so.the peak of "
- the office-leaving hour corresponding to concentrated :‘J
traffic appears at a time earlier than on the other workdays.
‘Besides, in a hotel which has a weddlng hall, many marriage

ceremonles are performed on a lucky day, in which case

the traffic dlffers from that on-any other day. Thus,



unfavorabl e, however, to separately collect statistics even on days whose
traffic,volunes are not- very different fromthose on the.other days, for
the reason that a | arge storage capacity is required for the conputer
Nevert hel ess, when the traffic situation is roughly classified into the

wor kday, holiday and hal f-holiday types, the prigcision of the statistical
results beconmes | ow., Summary of the Invention: This invention has been nmade
in ordes .to elinitfaié tRdesshncdmtaats theeFragsic, sitnarion dnside dieect
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handl i ng unit decision means for gathering traffic state inforimation itens
of the elevator gygifewent Feiom Rtiokkedonl tHaysthercaahsof rRredaber@aaed time

zones |l ess than one day and over a predeterm ned term
that a large storage capacity is required for the
computer. Neverﬁheless, when the t:gffid situation is
roughly classified into the workday, holiday and
o half¥holiday types, the prebision of the statistical

results becomes low.

Summary of the Invention:

This invention has been made in order to eliminate
the problem as séated ébove, and has for its objéct to
provide a group supervision apparafus and method for an
elévator system which can attain saving in'a.storage
capacity and which can heighten the precisioﬁ of

- statistics.

.According to the present invention, there is
provided a gfoup supervision apparatus for.controlling a
plurality of cages in an elevator system, wherein
information_items on elevator traffic states are
gathered, and future traffic states are predicted on the
basis of the gathered traffic state information items;
the apparatus comprising: |

(a) handling unit decision means for gathering

traffic state information items of the elevator system



extending over a plurality of days, conparing the gathered information
items of individual days with each other, and setting days exhibitive of
simlar traffic states within a predeternmi ned range of differences as a
handl ing unit which is handled for group SUﬁsrvrsion, and (b) neans for
collectively processing the traffic state inmformation itens of the handling

unit Of Lhe 9rouR SHESLYR3AONaRlE 2L Heduh B >5LabR0M e 0Lk dE8hL O

means. According to resent ‘T nven rers er “provi

group supervi sj ons NBLEAdHAT a&9NhRE! bbBY & pkaaﬁkémaéacegga inan N

el evator system whéerein inforimation itens on el evator traffic states are
gathered, and éxten@ihgabiee atplegadieyPoedasyef o6mpaeiRgstheof the
gathered traffic state information itens; the nmethod conprising: (a) the
first step of gathere@gihfathatiohaitensflof nbhdbnidtebsdafstwetkl eaahor
system for individual days in each of predeterm ned tine zones | ess that
one day and ovetherpraudteehthnd dayen exhbbithyefof aimpilanl trgféicdays,
(b) the second step of, copparing the gathered traffic_state information

items in the t3FREIHNELTREN| AdPTrAabeTRiyed FendRaeh 1 AEPTeRARS dBE B ng
whether or NOlnShd1 8 LAPELRs 3hOL Eonthalle Bor oBHSHOLERILOES: bAMIENE'

(b) means for collectively processing the traffic

state information items of the han&lihg unit of the
group supervision obtained with said handling unit
- decision means.

According to the preeeﬁt invention, there is further
pfovided a group supervision methqd for contrelling a
plurality of c&gee_iﬁ an_elevatoi_eystem, wherein
information items on elevator traffic states are
gathered, and future traffic states are predicted on the
basis of the gathereé traffic state information items; |
the method comprising:

(a) the first step of gathering traffic state ;
information items of the elevater system for individual ;"
days - in each of predetermined time zones less tha:rrone
day and over a predetermined term extending for a
plura;ity-of days; |

(b) the second step of comparing the gathered
traffic state.information items in the time zones of

individual days with each other, and deciding whether or

not similar traffic stetes within a



conmmn, as to respect.i ve.days in said predetermned term (c) the third
step of set.ting the days decided nutually simlar as the result of the
coprpari sons in the respective time zones as a handling unit, and (d) the
fourth step of collectively gathering and procez:ing the traffic state
information itens for the days which have been t within the sane handling

unit. Brief Descriptj r 2 09S¢ Fi | t.di.agram
showi ng an enbodi ngél%gﬁeéﬂégﬁ?%v%ﬁn?f g%f%%%%n%%%}%%{%%aeﬁ& t he
enbodi meq of this éowrdh) odls £ Iredpedt AL ifl QUi PrleW AV MIHYAINiIRG 1,
t he procedUre of steps in the enbodinents of this invention; Fig. 6 and
Figs 7(a) and 79b) are € hgtlrestiird estpdmiot noetdians ivhe. @ayen deaiided
clarifying a statistical unit to-be-handled in the enbodi ments of this

i nvention; and Fi g.™gtvally skmblkrenshtthe agsuhbiofa Give conpariscasplis the
Throughout” the draw ngs, the sanme synbols indicate identical or equivalent
protions. Descript i‘b‘?‘éhﬁcﬁh\ée Frite s e @ haRddingownignbeadient s of

this invention will be cri bed with reference to the draw ngs. .
Referring to Fig. 1, nuﬁgféﬁhﬁ.{hﬂﬁﬁﬂwﬁEﬁP ot Collectively gathering ana

processing the traffic staté_information items for the .
days which have been set within the same handling unit.
Brief Description of.the drawings:‘
Fig; 1 is an arrangement diagram showing an
embodiment of this invention;
Fig. 2 is a block diagram of the embodiment of this
invention; | '
Fig. 3, 4 ;p@? are flow charts each showing the
procedure df steés in the embodiments of this invention;
Fig. 6 and Figs 7(a) and 7(b) are diagrams for
explaining classification for-clarifying a staﬁistzcal
unit to-be-handled in the embodiments of this invention;
and
U : _fig. 8 is an arrangement diagram of a prior-art
example. . | : N
| Throughout the'drawings,.the saﬁe symbols indicate
identical or eguivalent protions.
Description of the Preferred Embodiments:
Now, embodiments of this invention will be described

with reference to the drawings.



a hall button which is provided at each floor of a building, and nuneral 2
"designates |oad fluctuation detection neans which i's nounted on each cage
of "an el evator system The outputs- of the hall buttons 1 and the detection

nmeans 2-are gathered by traffic volunme gathering neans 3.

Shown at nuner al

4 i's traffic volume statistics neans, \ﬂ? ch is divided into statistical

handl i ng unit decision nmeans 5 for  deci

ing the days of the week to have:

their statistics taken as an identical pattern, and statistics neans-§ for
actual |y executing statistical processing. A tinepiece 7 sets. the ddys of

t he week and periods of tine, and a group-supervisary control device 8
obtains statistical results fromthe statistics neans 6 so as to perform
the group supervi ReferafinghdcelFdat dr, symeral i desdgnatasbl ock circuit

di.agram of the enbodi nent shown in Fig. 1. ‘Numeral 11 indicates a |earning

control devi @ halilcPpuitdcmonhiialic tisd pafovd deidc adc emelrt 1 opireiodi nbel ow,
abbreviated to "MC'). It includes a central processing unit (hereinbelow,
abbreviated tob ingy1 Andg npmexdl 2nidesignatess ilgaded loctaatdam only

menory (hereinbel ow, abbreviated tq "ROM') f.or storing pr o

R8fn

fixed val ues deteckiagomeans ¥highid Zovosednon Rt
abbrevi ated to ‘BN O oRIRO" AhleY ot Yukdd FleRe nall

%r ans and dat a of
élomg

buttons 1 and the detection means 2- are gathered

by traffic volume gathering means 3. Shown at

numeral 4 is traffic_volume_étatistics means, which \J

is divided into statistical handling unit decision

means 5 for deciding the days of the week to have

their statistics taken as an identical pattern,

and statistics mé&hs 6 for actually executing statistical

processing. A timepiece 7 sets the days of the

week and periods of time, and a group-supervisory

control device 8. obtains statistical results from

the statistics means 6 so as to perform the group

superVision of the elevator system.

Fig. 2 is a block circuit diagram of the embodiment.

shown in Fig. 1. Numeral 11 indicates a learning

control device which is constructed of a microcomputer

{hereinbelow, abbreviated to "MC"). It includes

a central processing unit (hereinbelow, abbreviated

to "CPU") 11A, a memory unit 11C configured of

a read-only'memory (hereinbelow, abbreviated to

"ROM") for storing programs and data of fixed values,

t



such as calculated results, a transfer unit 11B for transferring data, a
statistigs-unit 11D for -executing statistical processing, and the tinmepiece
7.+ Nuneral 12 indicates a group-supervisory device which is also
constructed of an MC, and which simlarly includes a CPU 12A, transfer
units I2B and 12C, a nenory unit 12E, a cal k=allotnent unit 12D for
allotting calls having occurred to optimum cages, and a conversion unit 12F
connected to the hall buttons 1. Nuneral 13 indicates a cage control device
of each “efige, which is-also constructed of an MC, and which sinmilarly

I ncludes a CPU 13A, a transfer unit 13B, a cage call registration unit 13C

and the | oad fl uctggt Lgﬁ]ﬂ_?g%egt 95"3%2%&%?%%?%?% :(t}ﬁ)%%of the group

supervi si on apparatus w e descri quhoming the

procedure of stepspRiehibfe§X Subﬁmw%@%é@%%(égf%i& lﬁﬁeeﬂ O the

CPU 11A of the learning control device ever e rval”. At a

step ST1, the |eargis §8NtaPbutievéderddusesdsa aﬂdar{sef{:i j 03143 to and
fromthe CPU 12A of the group-supervisory device 12. The data itens to be

sent on this occasfen tpah8férringradta f dastdEiticd flfitenamPlgy t he
occurrence rate of cage calls and the predicted value of the nunber of
getting-on personsigxeehtingtstatibstnicakengrocessing, and the timepiece
7. Numeral 12 indicates a group-supervisory device
which is also constructed of an MC, and which similarly
N\, - " includes a CPU 12A, transfer units 12B and 12C, a
memory unit 12E, a call allotment unit 12D for
allotting cails having occurred to optimum cages,
and a - conversion unit 12F connected to the hall
buttons 1. Numeral 13 indicates a cage control
device of each cage, which is also conétru¢ted
of an MC, and which similarly includes a CPU 13a,
a transfer unit 13B, a cage call regisfration unit
13C, and the load fluctuation detector 2..
| Next, the operationlof the group supervision
apparatus will be described. Fig. 3 is a flow
chart showing the procedure of steps which is executed
when an interrupt is applied to the CPU 11A of
the learning control device 11 every fixed time
interval. At a step ST1, the iearning control
device 11 sends and redeives data to and from the
CPU 12A of the group-supervisory device 12. The

data items to be sent on this occasion contain



to be received contain quantities on a traffic volume {(for exanple,
getting-on and -off |oads and the occurrence nunber’of -hall calls). A step
ST2 sets what day of the week that day of statistical processing is, in .
accordance with the information of the tinmepiece 7. At a step ST3, whether
or not that day is a day of the week t e-learnt is decided. Here,
hol i days (festival days) being weekdays $Shall not be set as the days of the
week to-be-learnt. [If that day is the day of the week to-be-learnt, a,step
" ST4 executes the statistical processing in a pattern to which the da%,@f

t he week of that day belongs, and if not, a step ST5 prevents the execution
of the statistical processing. In this way, the traffic volune of the day
of the week tbrafficiparametersi tEoroexampie, | thetoreurrancae menory unit -
11C. Fig. 4 is a flow chart show ng the procedure of steps for deciding
whet her or no%aFﬁe°§t%§9§t?%hlsp?@8e§§¢n@r9$iﬁﬁﬁﬂ Yakeezofiethe to be
executed, and for con rol the statist]cal ocessi The "tinme zones"
here are obtaPH%Berf% %ﬁgﬁb g-on piﬁsﬁ?sh?vVHELB the agﬁabyt%m§pecified

Ctatisti cal  pFCBRsTRGTLRER  SpBCakacarantThied dn S BIILT T ThE

volume (for example, gettlng—on and -off’loads
and the occurrence number of hall calls). A step
STZ sets what day of the week that day of statistical
processing is, in accordance with the information _. o/
of the timepiece 7. At a step ST3, whether or
not that day is a day of thé week tq-be«learnt
is decided. Hefe, holidays (festival days) being
weekdays'shail_ﬁbf‘be set as the days of the week
to-be-learnt. If that day is the day of the week
"to-be-learnt, a step ST4 executes the statistical
processing in a pattern to which the day of the
week of that day belongs;.énd if not, a step ST5
prevents the execution of the statistical brocessing.
In this way, the traffic volume of the day of the
week-to have its stgtistics'coilécted is stored
in the memory unit 11C.

'Fig. 4 is a fiow chart showing the procedure
_of steps fér deciding whether or not the statistical
processing of each time zone is to be e#ecuted,
and for controlling the'statiétical processing.

The "time zones" here are obtained, for example,



each of the tinme zones. At a step ST11, the dispersion degrees of the |oads
of the respective floors in the particular tinme zone are conputed. The

"di spersion degrees" here are the getting-on and -off |oads at each fl oor
expressed as values relative to the nean val ugs thereof at each floor. A
step ST12 conputes the distance A of the diéﬁﬁksion degrees (this distance
being the extent to which the actually nmeasured val ues and stati stical

val ues qf*the respective floors differ). The fornula of the conputation can
be expre§§ed as follows: (Measured getting-on | oad Statistical getting-on

| oad Fl oors dispersion degree -di spersi on degree Nunber of Service
fl oors (Measured %et%ln dpff t atistical g tting-off | oad Floors
di spsi on degree 1 1n§|§8§r§P3n Ye§r BRec1ifidd npmReERhEP bhatervice

fl f. th | oad he f I
ofO?LZ éei;ﬁfafré%h%g %%Ee ?essegtagggoEPgﬂEtmgxé ég?ﬂaogﬁii?ﬁé gn ?g?gla
| oad - Stat'SF'CaEP%eEEh% Q@cggtgg?gggg%§é %hgi?fﬁ%ggg%%ﬁgg?on total | oad

Measured getting- tota I'oa at™l oad

Statistical gettiagesfbft eha! thpad Ihe gishanegp 8] OfnLh t he
statistical proce55|ng S obtalnedzg?ea Step ST§4gpa§stubéhé &isﬂé¥59$n

degrees of the loads of the respective floors in
the particular time zone are computed. The "dispersion
degrees" here are the getting-on and -off loads
S \s at each floor expressed as values relative to the
mean Va;ues thereof at each floor. A step ST12

‘computes the.distance A of the dispersion degrees

(this distance being the extent to which the actually méasured

values and statistical values"ef the respective floors differ);

The formula of the cdmputation.can be expressed

Ias follows:

(,Measureq getting-on load Statistical gettlng-on lcad,)
Fl o0OrS dispersion degree = dispersion degree
' Number of Service floors
2{: (,Measured getting-off load Statistical getting-off loadl)

C dispersion degree — dispersion degree
— + E;oors

- Number of Service floors

x %

A step ST13 computes the distance B of the total
loads. The formula of the computation can be expressed

as follows:

{,Nbasured etting-on total load Statistical getting-on total loai'

Statistical gettlng-on total load

load|

IMeasured getting-off total load — Statistical getting-off total
: Stat15tﬂ2ﬂ.gett1mg<ﬁf total load

x %



to the obtained val ue exceedi ng a predeterm ned val ue; whether or not that
-day is an initial day to-be-learnt is decided at a’'step 'ST15. The "initial
day to-be-learnt” signifies a day dn which at |east one week, for exanple, -
has not | apsed yet immediately after the start of the statistics. Meantineg,
dat'a itens-to-have their statistics collected are not sufficiently

avai | abl e yet.:A step ST16 decides if dﬁgt day is a statistics inhibiting
day or -a.hol-i day'-(no statistics being taken on holidays), and if not;~

ti me-zonal statistical processing is executed at a step ST17. The. 3w
"statistical-processing"” here contains, for exanple, the follow ng: -Wit
“time statistics Long wait call_statistics At a step ST18, service data

itens for onerylyg£é€ated .off NEn X WE tHe SéEPSistiwal in Fig. 4 is
executed according to an interrupt applied each tine a new tine zone is

reached. Fi g.pfodéssiid ol Coibtdinddvatica t hieeprSTetiurandfsubiest f or deci ding
a statistical unit to-be- handled(in which a plurality of days of the week
are col | ecti vied ytheanolbal) nedyvalkye odxeeedjne, a tpredetemingdm i s cal l ed out .

once a week so as to execute the decision processing. Here, only the

processing orvalsekdayethendey nofrikpy)danals o tkiabHay
to-be-learnt is decided at a step ST15. The "initial
day to-be-learnt“'signifies a day on which at least
one week, for example, has not lapsed yet immediately
after the start of the statistics. Meantime, data
itemé-to have their statistics collected are not
sufficiently available yet. A step ST16 decides
if that day is a statistics inhibiting day or a
holiday (no statiéfics being taken on holidays),
and if'not, time-zonal statistical processiﬁg is |
executed at a step ST17. The "statistical processing"
here contains, for example, the following: -

-Wait time statistics )
~ -Long wait call statistics | | ' \J
At a_step'ST18,.service data items for one day
are génerated. The procedure of steps shown in
Fig. 4 i;-executed according to an interrupt'applied
each time ' a new time zone.is rgached.
Fig. 5 is_a'flow cha:t showing the proqedure

of steps for deciding a statistical unit to-be-
handled (in which a plﬁrality df.days of tﬁe week

are collectively handled). By'w;y of example, this



with the traffic patterns of Saturday and Sunday regarded as being
obvi ous) y-different fremthhose of the other days of the week. At a step
ST21, a day of the week [err] is fetched. At a step ST22, another day of
the week WK2 different fromthe day of the week [err] is fetched. The

nunber of tine zones in which the statisti

week wkl and wk2 are simlar [err] is put Qgéﬁerr] The quantity [err]
the nunfer of the time zones in which, for exanple, the difference of the
total ggfting-on and -off |oads becones Within a predetern1ned val ue

Tues. that the n

magni t udes of the days of the

S

bet ween the days of the week WK1 and WK2. " If [err = 10 holds, |t I S meant
réh i if@dzcﬂ{'@sodéla%'
econes m?t 3 predetern1n‘§n%alueq£etmeen né%y and

statistical

Tuesday is 10. Natmaaéalsi@ﬁ%wlﬁ@comém&dl tHe

dat a

e <lit¥igsi onal

nunber of the tinme zones. Since the individual days are 31V|ded by the
i denti cal nunber,of ReélkdPest { Merda¥ oF IS Khdl e @Rcudled he sanme No.

are conpared with each other.

[err] in the tinmewitmetke ofraficpattfetie affdaturday and Sunday

regarded as being obviously different from those

of the other days of the week.

N

At a step ST21, a day of the week wkil is fetched.

At a step'STzz, another day of the week WK2 differeqt
from the day of the week wk1 is fetched. The number
of time zones in which ‘the statistical magnitﬁdes

of the days of the week wkl and wk2 are similar

is put as Cwié : 06

The quantity CW§; is the number of the t1me
zones in which, for example, the difference of
the total getting-on and -off loads becomes within
a predetermined value between the days of the week
WK1 and WK2. If Cpon- - 10 holds, it is meant
that the number of the time zones in which the
difference of statistical data becomes within a
p;edetermined value bétweeﬁ Monday and Tuesday_
is 10. _Naturaliy, this_number becomes_smaller
than the divisiohgl number of the time zones. Since
the individual days are divided by the identical

number, the respectively corresponding time zones

of the same No. are compared with each other.

At a step ST23, a getting-on and -off

| oad



[err] is fetched. At a step.ST24, a getting-on and -off- load [err] in the
timg zone k of the day of the week wk2 is fetched. A step ST25 deci des if
the difference of the loads[err] and [err] is |less than a predeterm ned
val ue, and if so, a step ST26 increases the count nunber [err] by one. If
all the time zones have been conpared, ijs=decided at a step ST27 (and a
step ST28), and if all the days of the to be handl ed have been
conpared, is decided at steps ST29 and ST30. Thus, the processing is
repeated until the ends of the conparisons are decided. The decision e
selecting a group of tine zones as the statistical unit to- be-handled can
be rendered by the above steps. At the final step ST31 in Fig. 5, the days
wkl of the week wklAtinad 8kepaST23d, whi géttirgcomnend eroff ekoadds t he
predeterm ned value are set as the collective statistical unit

t 0- be- handl ed. FJpat instheneipgeozpnerk t phrethe@ay pef nghe Hee@kural ity of days
of the week, as to which the nunber of the tine zones exhibiting small
traffic vol une¥ll f}&rEnteRedet vRE 2t PECPSPRR 1t | ¥ TUEHENGTOR RNGeek exceeds

the predeterm ned_val ue n acgordance, with th count . nunber [err]
eval uat ed by tﬁ%gf)rg?,%‘gu wkpf 8t BPS E’rf&ﬁnz?'heéfg"fi' &Yt stered in a

eingle _ the week wk2 is fetched. & step ST25 decides if
the difference of the loads ki and Fk2 is less
than a predetermined value, and if so, a step ST26 .
increases the count number Czt; by one. , o/

If all the time zones have been compared, is

decided at a step ST27 (and a step ST28), and if
all the days of the week to be handled have been
compared, is deeiéed at steps ST29 and ST30. Thus,
the processing is repeated until the eeds of the
combarisons are decided. The decision for selecting
a group of time zones as the statistical unit to-

be-handled can be rendered by the above steps.

| At the final step ST31 in Fig. 5, the days

wk1

of the week wkl and wk2 as to which the count kaz

exceeds the predetermined value are set as the
collective statistical unit to-be-handlede That

is, the group of time zones being the plurelity

of days of the week, as to which the number of the
time zones exhibiting small traffic volume differences
between the fespective days of the Week exceeds

the predetermined value in accordance with the



pattern as the days of the week whose traffic patterns are simlar. This
operatipn of the registration will be explained on an exanple of a
cliassification diagramillustrated in Fig. 6. Pattern-3 has been decided to
have a l.arge nunber of simlar tine zones, with the result that the traffic
states of one week can be predicted with fﬂlg_patterns. Thus, Tuesday, '
Wednesday and Thursday are deened to exhibit the identical -traffic pattern
as shOWM’ln Figs. 7(a) and 7(b)y. Thenceforth, these three days of the week
have thegr statistics handl ed .as the same unit. Incidentally, an UP traffic
vol une in each of Figs. 7(a) and 7(b) represents the total getting-on |oad

of the elevator s s%sml th irectio ;hereof for one day, while a
DOM traffic voﬁdﬁ? f@ht&k&h VFgPQFea ¥ 6eoRrP6&éPﬁetﬁ£

di ti f k it di I t
of the UPI DoWN LS Sno¥R, H0S FRBYT 20 pPeq ErgtRsrEea) HR.g, BARALS, homever,
tatisti [ I traff
statistics are galdestodsl Bniousydl BRNELANGLRCLIALBTLIRER L] Bt Leallc

vol unmes and forénoon an traffic volunes

states of the buidsdigigilarar erhsed ene0 h of days of
t he week which havesoﬁéeaggen rgga?g%gggéggxﬁf F?anegggE?LtEXn_

will be exp;alned on an example_of a classification
diagram illustrated in Fig. 6. Patteﬁh-s has been
decided to have a large number of similar time
> zones, with the result that the traffic states
- of one week can be predicted with five patterns.
Thus, Tuesday, Wednesday and Thursday are deemed
to exhibit the identica} traffic pattern as shown
in Figs. 7(a) and 7tb). Thencéforth, thesgithree
days of the week have their statistics handled
as the same unit. Inéidentally, an UP traffic
volume in each of Figs. 7(a) and 7(b) represents
the total getting-on locad of the elevator systeﬁ
in the UP direction thereof for one day, while
a bOWN traffic volume represents the total getting-on
load in the DOWN direction for one day.

" For the sake of brevity, the two-dimensional
aspect of the U?/DOWN traffic volumes is:refetred
to here. In actuality, however, statistics are
collected in more dimensions including main-=floor
traffic volumes and forenoon and afternoon traffic

volumes, whereby the traffic states of the building



Identical traffic pattern, their traffic patterns m ght fl.uctuate due to,
f-or, exanpl e, the change of tenants in the building. On such-an occasion,

t he days of the week are reconbi ned according to the procedure of steps
desc¢ribed with reference to Fig.5. In the above, the days of the week,
namel y, one week have been exenplified as one cycle to-be-handl ed. Needl ess
to say, however, the exanple is not res# tctive, and one nanth.may wel |l be
set as one cycle by handling the days of*lst - 30th by way-of exanpl e, sAs

descri bed above, according to this invention, days exhibiting siMIzmﬁ,?

traffic states have their information itens gathered and processed as an
I dentical unit. Therefore, the invention brings forth the effects that
saving in theagkoppg@ieepaci ty of a conputer can be attained and that
statistical results of enhanced precision are obtained.. CLAIMS 1. A
group supervisi on BEpparehushéoplapaliby| ofigdaypl cfathéyweékcages in an
el evator system wherein information itens on elevator traffic states are
gat hered, andwhichrbaveadhte beencrsegardededscerbibiatihg bheis of the
gathered traffic state information itens; the apparatus conprising: (a)
handl i ng unit i@eetirah krakficopatbernyi kpeir traffic patterns

~might fluctuate due to, for exampie, the éhangé
of tenaﬁts in the building. On such an occésién,
the days of the week are recombined according to
the procedure of steps described with reference

. to Fig..S.l In the above, the days of the week,

l'namely, one week have been exemplified as one
cycle to-be-handled. Needless to Say, however,
the example is ngé-restrictive; and one month may
well be set as one cycle by handling the days of
1st - 30th by way of example.

As described above, according to this invention,
daYs exhibiting similar traffic states have their
information items gathered and processed as an &~’
identicai unit. _Thérefore, the invention brinqs: B

forth the effects that saving in the storage capacity

of a computer can be attained and that statistical

results of enhanced precision are obtained.



traffic state infornatieoen itens of the elevator systemfor individual days
i n each, of- predetermned tinme zones 1ess than one day and over a
predeterm ned term extending over a plurality of days, conparing the
gathered information itens of individual dayﬁ(?with each other, and setting

days exhibitive of simlar traffic states wtmnin a predeterm ned range of

differences as actmrMéi ng unit which is handled for group supervision, and
(b). nqug for collectively processing the traffic state information itens
of the+gndling unit of the group supervision obtained with said handling
unit decision neans. 2. A group supervision nethod for controlling a
plurality of cagks i $FOWPcHAPSYVEILoRaPRRRRtun fort crontyohlingn® on

elevator traffic states are_gathered, and future traffic states are
predi cted on t hePPRERl Y @HeCERfickR PR reFIVREQE AYE F9RorYREFHID t ens;

t he met hod .conprjsing: (Aa) the first step of gathering traffic state
i nformation i '[ne)n’sn it 71{9"%'?@5?% %S?Je?f%%?r %ﬁ%’tﬁ%t%‘é@% 3%f each of
redeterm ned ti I one_d n e redet erm ned ter
Pending for o SRHEHTEy 678 0Ol Crdl EULME AR FEH RN 1D
athered traffi ' ' | ; | f 1 ndd vi dual
gays with eachI g]?a'r:]%irag, e%%gé lgée(?%?%k%g{%%frﬂo% f}&&ﬁé"ﬁ.x{ﬂﬁa&oﬂ radwﬁbdy
the apparatus comprising:

_ (a) handlihg unit decision means\for gathering
traffic state information items of the elevator system
for individual days in each of predetermined time zones
less than one day and over a'p#edetermined term |
extending over a plurality of days, comparing the
gathered informat;?p items of individual dayé with each
other, and setting days exhibitive of similar traffic
states within a predetermined range of.differences as a
handling unit which is handled for group supervision, and
(b) means for collectively processing the traffic

state informatibn items of the handling unit of the

—/ group supervision obtained with said handling unit

decision means. ' < T s

2. A'group.supervision method for controlling a
plurality of cages in an elevator system, wherein
information items on elevator traffic states are
gathered, and future traffic states are predicted on the

basis of the gathered traffic state information items;

—_—
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not simlar traffic states within a predeterm ned range of differences are
possessed in commobn, as to respective days in said predeternined term .(c)
the third step of setting the days decided nutually simlar as the result
of the conparisons in the respective tinme zones as a handling unit, and (d)
the fourth step of collectively gathering dﬁa_processing the traffic state
information itens for‘%$e days. whi'ch have been set within the sane handling
unit. 3. Agro 5 s'ﬁuep%kf S ’é’psplar?%l‘t us substantially as hereinbefore:3

o e ot L1 oGP LA QU e dod Oodelod NP PEEORPOIYLI Or i O 4.
herei nbefore deskdimddion itéms &f Phe 2levator system for individual
days in each of predetermined time zones less than one
day and over a predetermined term extending for a
plura;ity of days, _
(b) the second step of comparing the gathered
traffic state information itemé_in‘the'time zbnes of
-individual days with each other, and deciding whether or
not similar traffic states within a predetermined range" W/
of differencgs are possessed in common, as to respective
days-in said predetermined ferm,
(c) the third step of setting the days decided
mutually simila: as the result of the comparisons in the
respedtive time zones as a handling unit, and
(d) the fourth step of collectively gathering and

processing the traffic state information items for the

days which have been set within the same handling unit.

3. A group supervision apparatus substantially as
hereinbefore described with reference to Figures 1 to 7

"of the accompanying drawings.

4. A method of group supervision according to claim 2

substantially as hereinbefore described.

.



