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ELEVATOR CONTROLLI NG APPARATUS BACKGROUND OF THE | NVENTI ON Field of the
I nvention The present invention relates to an el evator controlling
apparatus which perfornms direct nunerical control in correspondence with
the divided time zones established by dividing a day into a substantially
constant nunber of time zones; and particularly to"an elevator controlling
apparatus which is capable of optim zing divided tinme zones by
statistically processing variation in the load (traffic) on an el evator for
one day. Description of Related Art In recent years, elevator -controlling
:apparatuses used. for d|reéuiwmﬂmmamonNQLMINﬁfAaPaRaﬂﬂslty of. el evataor .
cages have been capabl e O advanced conirol _based on the arithnetic . |
oper &% on of a large quantity of information. For exanple, there are many
el evat or controlllno a-paratuses which are provided with a Iearnlng
function t&2k B REcTHELINVENTION: rol in accordance with traffic, which

easily varies, P e takls I cal processing of the traffic in a day in a
building. It is—é%igr8%+§—ﬁn§%H§Pﬁé9£the traffic in a building varies

d di fact he of t th
morning and: ¢ netABr RERSEN e LPBRECLA™ TeLAESRayti 7B, STRETERF act fon of |

rovement Ogoggrgkfgg gp%araéus which performs direct numerical

control in correspondence with the divided time zones

established by dividing a day into a substantially constant

number of time zones, and particularly to an elevator
controlling apparatus which is capable of optimizing divided
time zones by statistically processing variation in the load

(traffic) on.an elevator for one day.

Description of Related Art

In recent years, elevator controlling apparatuses used
for direct numeral control of a plurality of elevator caées'
have been capable of advanced control based on the
arithmetic operation of a large quantity of informat%on;_

\J For example, there are many elevator controlling apparatuses
which are provided with a learning function to modify direct
numeral control in accordance with traffic, which easily
varies, by the statistical processing of the.traffic in a
day in a building.

It is generally known that the traffic in a building
varies depending upon various factors such as the office; .

going time zone in the morning and the normal time zone in



forth. An el evator controlling apparatus has-been thus proposed in whicch
the time of a day is divided into a predeterm ned nunber of tine zones, and
statistical processing and the formation of control information are
performed by using as a unit each of the divided tine zones, as disclosed

I n Japanese Patent Laid-Open No. 58-113085. Although the predeterm ned
nunber in which the tinme of a day is divided into tinme zones depends upon

t he perfornmance of the processor used and the nenory capacity of | earning
means and operation controlling neans, it is generally about 24 or 36.

-However ,tHe daift ideQr @R dieRee iepNigokiovemearP dEahus edevakesedniinsbhe .
publication, the divided tine zones are established so-that the traffic:

val ues ifomdH. t handiediedad o >N2ARA1 iake apPpaziate daehbethethus Nanel yr
each of divided tine zones having low traffic values is set to be |ong, and
each of pHopoked tiimmevhdehes hleavtiinmg hifgla taaf fiscdiglides iateed to be short.
Thus, the actual tinme at which traffic value in a building changes does not
al ways aresietginminelde numipe ot e nigozdoe sheandestand stiieaded ti me zones,
and the characteristics of the traffic in the building cannot be correctly
ref | ect RFCGRS sdesk @inge ¢ hgbSprmatdone ofi seat refledateormasAenopKeng

appar atuses_have the problemthat, since the divided tine -2-
performed by using as a unit each of the divided time zones,

as disclosed in Japanese Patent Laid-Open No. 58-113085.
Although the predetermined number in which the time of a day
is divided into time zones depends upon the performance of
the processor used and the memory capacity of learning means
and operation controlling means, it is generally about 24 or
36.

However, in the aforementioned controlling apparatus
disclosed in the publication, the divided time zones are
established so that the traffic values in all the divided
time zones are equal to each other. Namely, each of
divided time zones having low traffic values is set to Qs
long, and each of divided time zones having high traffic -
values ;s set to be short. Thus, the actual time at which
traffic value in a building changes does not always agree

with the time on the border between two divided time zones,

and the characteristics of the traffic in the building
cannot be correctly reflected.
As described above, conventional elevator controlling

apparatuses have the problem that, since the divided time



zones are determned so that the values of traffic in the tine zones are
equal to each other, the actual characteristics of traffic in a building
cannot be reflected, and direct nuneral control cannot be properly

ef fected. SUMVARY OF THE | NVENTI ON The present invention has been achieved
in view of resolving the above problem and it is an object of the present

I nvention to provide an elevator controlling apparatus in which the tinme of
a day is divided into tinme zones so that the characteristics of the traffic
change in a day can be divided, whereby direct nunerical control can be

per f.or med - i rones oxdaendetermiinetie spr ahaitctbhavgbues of burdfifhg. imntheevat or |
control1ing-apparatus i'n accordance with"-the present. i nvention conprises.a "
plurdity otime¢drepepl ace ednplrtgi sashi agharanthe RCYeRkrating i nf ormati on
with respect to a call fromeach riding place in, correspondence with a
plurality ofherarkgrbrhies; of praflirt ynop RabkdidntFMAhPPeans which are
provi ded corr onding tqQ a,plurality of elevator cages, which geperate
infornationr%ffgc?%gpeéPdtﬁl eEEIP“FéFa}h%°E%ﬁ%laﬁﬁp QEﬁq?(P??ﬁ%# tion of

each of the gLevat r cages and which control the operation of each of the
el evators; § 5?%?%§'neans which calculates the traffic in each unit tine

zone on theshashry %br Mie mwvENTION

The present invention has been achieved in view of

resolving the above problem, and it is an object of the
h present invention to provide an elevator controlling
apparatus in which the time of a day is divided into time
zones so that the characteristics of the traffic change in a
day can be divided, whereby direct numerical control can be
performed in accordance with the traffic change in a
building.

An elevator controlling apparatus in accordance with -
the present invention comprises a plurality of riding place
call ;egistering means for generating information wi?h -
respect to a call from each riding place in correspondence
with a plurality of riding places; a plurality of cage
controlling means which are provided corresponding to a
plurality of elevator cages, which generate information with
respect to a call for the cage and traffic information of
each of the elevator cages and which control the operation

of each of the elevators; learning means which calculates .

the traffic in each unit time zone on the basis of the



traffi'c information so that, when the traffic in a unit time zone is
simlar to the traffic in the adjacent unit tine zone, the two unit tine
zones are set as the same unit tinme zone and, when ohe divided time zone
has a time over a predetermned tine, the next divided tine zone is set;
and operation controlling nmeans for controlling the plurality of cage -
controlling neans on the basis of the traffic in the unit tinme zones, the
divided tine zones, the information with respect to a call froma riding
- place and the information for a call for each of the cages. BRI EF

DESCRI.PT¢ £3 £c THEe OB NG & Othdt | SvifleP] 96 Ok DEF 2 30f sAur@he¢ahfer

“control I'ing appafatus. in an- enbodi nent. of the present .invention; Figs. 2
and 3 arfon€specsinelyr 0f dV¢ @St £d £ FREOL 1Y aréaaeﬁdjarbeaatst\ﬁmtsttuml menory< i n
t he same enbodinent; Fig. 4 is a graph which shows the traffic in each unit
time zoneonéj gthé teoaugiapd:umhmdmeéwcame tdet Gy rtdod esnter afrfiitc tdbieai ned by
correcting the traffic shown in Fig. 4, Fig. 6 is a flow chart which shows
t he operathenand, twkernboeli denidednding zorfe ims grtadpe whieghashows traffic
divided by tine zones in the enbodi ment. DESCRI PTI ON OF THE PREFERRED
EVBODI MBnTsHetepninedodimenttid nemt phissidrd jtimrentzdngn diss sedes @nidbed

operation controlling means for controlling the plurality of
cage controlling means on the basis of the traffic in the

unit time zones, the divided time zones, the information

with respect to a call from a riding place and the ~
information for a call for each of the cages.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram of an elevator controlling
apparatus in an embodiment of the present invention;
Figs. 2 and 3 are respectively drawings of memory areas
in a statistical memory in the same embodiment; -’
Fig. 4 is a graph which shows the traffic in each unit
time zone; L -
Fig. 5 is a graph which shows the corrected traffic ~/

obtained by correcting the traffic shown in Fig. 4;
Fig. 6 is a flow chart which shows the operation of the

embodiment; and

e

Fig. 7 is a graph which shows traffic divided by time
zones in the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS



below wth reference to the attached drawings. In Fig. 1, reference nuneral
1 denotes a riding place call registering neans which is provided for each
riding place and each direction of novenment of an el evator; reference
nuneral 2, a cage controlling means for controlling each of el evator cages
(no shown); and reference nuneral 3, an operation controlling means for
generating an operation conmand 3a on the basis of the information la with
respect to a call at a riding place input fromeach of the riding place
call registering neans 1 and the traffic information 2a input from each of
.the.cage contr olAn ngmp®ditert sl Eienseesumer slventlimwlias ded@aibedyg means
for earning the state of each elevator (traffic state) in.a building from.
the ™ af fi e Xdwrwibth ore Perémpettd hiloe gt tdehexpedeviorgscont rol | i ng nmeans 3
so as to generate control information 4a. The | earning means 4 conprises
a traffic statistn cFjgockssreferenrs mindal st alentiesnld yrigligue gsiane
traffic on the basis of the traffic information 2a, a divided tinme zone
setting medmlUxdapisterinagrenns ddtich nesanmsidad dan d@ark thidinge of one
day into a predeterm ned nunber of tine zones on the basis of the

st ati sti calP¥aas1and aeh iresoiRn ML meeentstof iaht i<t §Ha@3s'si ng neans
41, a statistical nenory 43 for storing the divided tinme zones and t he

statisticalTSERIANEE WL e ft AT AITI T RN QEBIP £oF

controlling each of elevator cages (no shown); and reference
numeral 3, an operation controlling means for generating an
operation command 3a on the basis of the information la with
respeét to a call at a riding place input from each of the
riding place call registering means 1 and the traffic -
information 2a input from each of the cage controlling means
2.

Reference numeral 4 denotes a learning means for
learning the state of each elevator (traffic state) in a
building from the traffic information 2a input through the
operation controlling means 3 so as to generate cont;ol__

s information 4a. The learning means 4 comprises a traffic
statistic processing means 41 for statistically processing
traffic on the basis of the traffic information 2a, a
divided time zone setting means 42 for setting divided time
zones by dividing the time of one day into a predetermined
number of time zones on the basis of the statistical results
obtained from the traffic statistic processing means 41, a .

statistical memory 43 for storing the divided time zones and



generating nmeans 44 for generating control information 4a for the operation
controlling nmeans 3 on the basis of the divided tine zones and the
statistical results. Figs. 2 and 3 are respectively explanatory vi ews of
the nenory areas fornmed on the statistical nmenory 43, in which Fig. 2 shows
the upward and downward traffic at each floor and Fig. 3 shows the upward

and downward traffic in each of the unit time zones. In Fig. 2, character
J denotes the floor nunbers in a building (in this case, J =1 to 10) and
character | denotes the unit tinme zones (I = 0 to 287) when the tine of a

day -i.s dind dach s th dHIN WSy 1S | YA 288 dd 1R P Wbt o 1CAES b ed@ROt €S the
riding-foad in the upward direction; GJ(J,l), the alighting load in the

upwar d djermstdtaitig GREnks 194 fdie Jerlig iRAGdrt rdle id@wrnard oii act i on; *and
&-(J,1), the alighting load in the downward direction, at a fl'oor J in the
unit tinfoz e Igpddar ion tecaft adhi dg atk iy e ipo dien Palsa st bE muneber of
passengers | oaded. Wth respect to the unit tine zones I shown in Fig. 3,

= 0, 1, divide&2BT% igw ramspondnd thedGtat iGtisal0r@sullas): 10, ...., 23:55 to
24: 00, respectively. FU(l) denotes the upward traffic in 5 m nutes and
FD(1) denot eFidre dovandard aneafdespeaat ivedin expd angtoxlyl villewsf bfokdei n each
of the unit tine zones I. A description will now be given of the

oper at | JERATY FF4aH Fouamsstiaretihe statistical memory 43, in which

Fig. 2 shows the upward and downward traffic at each floor
and Fig. 3 shows the upward and downward traffic in each of
the unit time zones. In Fig. 2, character J denotes the
floor numbers in a building (in this case, J = 1 to 10) and
character I denotes the unit time zones (I = 0 to 287) when
the time of a day is divided by 5 minutes to form 288 time
zones. GU+(J,I) denotes the riding load in the upward
direction; GU-(J,I), the alighting load in the upward
direction; GD+(J,I), the riding load in the downward
direction; and GD-(J,I), the alighting load in the downward
direction, at a floor J in the unit time zone I; the_un{& of
each load corresponding to the number of passengers loaded. ~r’
With respect to the unit time zones I shown in Fig. 3, I =
0, 1, .... 287 correspond to 0:00 to 0:05, 0:05 to 0:10,

.+ 23:55 to 24:00, respectively. FU(I) denotes the

i

upward traffic in 5 minutes and FD(I) denotes the downward
traffic in 5 minutes, at all the floors in each of the unit

time zones I.



The traffic value which nonently varies in a building is neasured on the

basis of the riding load and the alighting | oad, which are detected by the
wei ghi ng apparatus (not shown) provided in each of the el evator cages and
input as the traffic information 2a to the operation controlling neans 3

fromthe cage controlling neans 2. This traffic information 2a includes
floors at which each of the el evator cages stops and the direction of
novenent of each of the el evator cages. The traffic information 2a is

transmtted fromeach of the el evator cages to the operation controlling
“means.-3-t hr ough & hiessageptcioon nol 1) .mpwdesn g ident: cfadhhe iopemdciorpfof e . -

el evat or cages stops. The cage controlling means 2 transmits thé traffic
i nf o™sfat i ortiRis embadianéntf ormati on with respect to calls for each of the
cages to the operation controlling neans 3. The riding place

cal | / regi st eri nFhredrafif ¢ aimkie wWhigh inemenEdy R swiith & &Yding cal |'s
for riding places and so on to the operation controlling neans 3. The
operation dehtteRAIULRS RMANS el AT $hene idigd iteah A& mdti®n 2a to the

111E SN A Bt ) BSNRR R
22, oot (P ol GRS HE ) HRORESE RS, sod R |«
deterninedég ﬁﬁgjlééf¥¥biﬁH¥J£H§Eion 2a to the operation controlling
means 3 from the cage controlling means 2. This traffic

~ ‘information 2a includes floors at which each of the elevator
cages stops and the direction of movement of each of the
elevator cages. The traffic information 2a is transmitted
from each of the elevator cageé to the operation controlling
means 3 through the cage controlling means 2 ét each time
each of the elevator cages stops. The cage controlling
means 2 transmits the traffic information 2a and the
information with respect to calls for each of the cages to
the operation controlling means 3. The riding place
call/registering means 1 transmits the information la with
respect to calls for ri@ing places and so on ﬁo the
operation controlling means 3.

The operation controlling means 3 transmits the traffic

information 2a to the traffic statistic processing means 41
with a predetermined period, and the traffic statistic
processing means 41 éccumulatés the traffic information 2a -

in each time of S5 minutes and statistically processes the



stored in the statistical nmenory 43, as shown in Figs. 2 and 3. In an
exanple in which the statistics of passengers are generated at each of the
floors J inthe first unit time zone (I = 0) fromO0:00 to 0:05 of a day,
the upward traffic FUO0) in 5 mnutes and the dowward traffic FD(O) in 5
m nutes are expressed by the foll ow ng equations: MFU0) = (1/2) [errq
{GQH(J,0) + GJF(J,0)) J=1 MFD(O) = (1/2) [err] (CD+(J,0) + G>(J,0)}
wherein M denotes the maxi num fl oor nunber and, in this case, M= 10. The
traffic statistics in a day are collected by determining the traffic val ues

~at all tega&s?erﬁnwrﬁaeboefzahe Uhhe £ "Er KONEfedatidt (1aBAE. M as | t hat
descri bed above. I's a graph whT ch“shows t he thus- obt ai ned traffic

statisti ggmai b b hﬁlhhf@s axk Sdefe HREn@@SEt Sedch A IeirRy fineed number
divided tine zones are then set on the basis of the characteristics of the

traffic shewsdi inFthe dtatisfithe denerghodn a9 dtidn 4d Fikged aisdwut any
change, however, there is a danger of oversensitive detection of the
traffic 8hange. The traffic statistic -8-
In an example in which the statistics of passengers are
generated at each of the floors J in the first unit time
zone (I = Q) from 0:00 to 0:05 of a day, the upward traffic
FU(0) in 5 minutes and the downward traffic FD(0) in 5

minutes are expressed by the following equations:

M

(1/2) Z {GU+(J,0) + GU-(J,0)}
J=1

FU(0)

M

(1/2) Z (GD+(J,0) + GD-(J,0)}
J=1

FD (0)

wherein M denotes the maximum floor number and, in this
case, M = 10. The traffic statistics in a day are
collected by determining the traffic values at all the
floors in each of the unit time zones I in the same way &s
that described above. Fig. 4 is a graph which shows the
thus-obtained traffic statistics with the time axis on the
abscissa.

A predetermined number of divided time 2zones are then

set on the basis of the characteristics of the traffic shown
in Fig. 4. If the data shown in Fig. 4 is used without any
change, however, there is a danger of oversensitive -

detection of the traffic change. The traffic statistic



processi ng neans 41 thus determnes relaxed data of the traffic change by
using the data of the tinme zones before and after each unit tinme zone
before the divided tinme zones are established. In this exanple, the
corrected upward traffic [err](l) in 5 mnutes and the corrected downward
traffic FD(l) in 5 mnutes iin each of the unit tine. zones | are expressed
by the follow ng equations: [ERR] [ERR] wherein [err] (0 < [err] < 1)
denotes a correction factor, for exanple, it is set to about O.8. From
the equations 1-and 2, the corrected traffic F(1) for 5 mnutes in each of
the unit - tpueceeaésglmeandeﬂernhueddbyethenéelremangdeqaaaroﬁ tﬁel)

[err](I) + [err] (1) . - " (3) The thus-determned corrected’ data
whi ¢ s rétgiédbehangeebWee51og the data of the hiépaceapeanbeferfe zones
Is stored as statistical results in the statistical menpory 43. Fig. 5 shows

the statishdapfresurashoppatnédmpy zeser eefrrg the erareﬁe §h@ﬁn29ﬁeﬁrg 4.
The divided tine zones_are then set by the traffic statistic processing
‘nmeans 41. ar?h§s§épﬁﬂﬁ5egperatron is described belowwith reference to the

flow chart shom@ QhFlgexgmple, the corrected upward traffic Fy(I) in

5 minutes and the corrected downward traffic Fp(I) in 5
minutes in each of the unit time zones I are expressed by

the following equations:

N Fy(I)

OFU(I) + (1-0)FU(I-1)/2 + (1-Q)FU(I+1)/2 (1)

Fp{(I) OFD(I) + (1-0)FD(I-1)/2 + (1-0)FD(I+1)/2 (2)

wherein o0 (0 < 00 < 1) denotes a correction factor, for
example, it is set to about 0.8. From the equations 1 and
2, the corrected traffic F(I) for 5 minutes in each of the
unit time zones I is determined by the following equation:
F(I) = Fg(I) + Fp(I) - (3)
The thus-determined corrected data which is relaxed by
the effect of the data of the adjacent unit time zones is

W, stored as statistical results in the statistical_memory 43.
Fig. 5 shows the statistical results obtained by correcting
the traffic shown in Fig. 4.

The divided time zones are then set by the traffic
statistic processing means 41. The setting operation is

described below with reference to the flow chart shown in

Fig. 6. -



In.. Steps SO and S1, each of variables is first initialized. For
exanple, in Step SO, the first criterion value Cl is set to 1; the second
criterion value C2, 50; the allowable nmaxi mum D, 13; the allowabl e m ni nrum
E, 4; the reference value N of ‘the nunber of divided tinme zones, 24; the
correction value Qfor the first criterion value Cl, 0.05; and the

correction value R for the second criterion value C2, 3. In Step S1, the
unit tinme zone | is set to 1; the label L(0) of the divided tine zone at
the first unit tine zone | = 0, 1; the accunul ated nunber Al of the divided

~..tinme zoenes; linaSHepBesaCaHEULR] cdaBHNBEIvAYi AH1dd6id HfrsdONe units in.one

“di'vi ded ti-me ‘zorie, 1. The reference value N, the label "L(1), each of the
accunul aiadthabbeea. Al Bod éRampllepaih Step ®0c ettty drnizerQand R7are
witten in the traffic statistic processing neans 41. Each of the
criteri omaykneu@d €& aatd €2, 1t hthal senaid ecnbixe nion raiue tG% &400wadld e
mnimumE are - witten in the divided tinme zone setting neans 42. In Step
S2, the siaprabletmakimhm Broddssthg abhewalle deinimimds t4ve theative ratio
Bl of the corrected traffic for 5 m nutes between adjacent tinme zones by
usi ng théefSFPBﬁFnQaéﬁﬂaﬂi@ﬁ:tBﬁ &uF¥¢r19fFQ431dQ§ q{WQrHQHGS&)zﬂi
[err](l-l%) + {[err] (1) + [err];l))% . ) ,

the correction” value Q for the first criterion value Cl,

0.05; and the correction value R for the second criterion

value C2, 3. .In Step S1, the unit time zone I is set to 1;

the label L(0) of the divided time zone at the first unit

time zone I = 0, 1; the accumulated number Al of the divided

time zones, 1; and the accumulated number A2 of the time

zone units in one divided time zone, 1.

The reference value N, the label L({I), each of the

accumulated numbers Al and A2 and each of the corrected

values Q and R are written in the traffic statistic

processing means 41. Each of the criterion values Cl and

C2, the allowable maximum D and the allowable minimum E are

written in the divided time zone setting means 42. ~

In Step S2, the traffic statistic processing means 41

determines the relative ratio Bl of the corrected traffic

for 5 minutes between adjacent time zones by using the

following equation:

Bl = F(I-1)/F(I) = (Fp(I-1) + Fp(I-1)}

+ {Fy(I) + Fp(I))}

-10-



in Step. S3, the absolute difference B2 ..of the.:corrected traffic for 5
m nut es between adj acent tinme zones by using the foll owing equation: B2 =
IF(1-1) - F(I)l -- These values are transnmitted to the divided tine zone
setting neans 42. The divided tine zone setting neans 42 conpares the .
relative ratio Bl and the absolute difference B2 with the first and second
criterion values Cl1 (=1) and C2 (=50), respectively, so as to nake a
decision as to whether or not the relative ratio Bl and the absol ute
difference B2 are smaller than the criterion values O ad C2, respectively,
» and mhetheInoStepiSBhetheahbsolubengéfﬁeseacehazacfethstccrrettede trafflc
change 'has no characteristic and if Bl < d and B2 < C2, the’ processi ng
proteeds tbrafépcSSornSwhinhtasdeetween adjaaert akime ppRePchY ONSRHBE t he
accunul ated nunber A2 of the unit tine zones is |arger than the allowable
nBX|nun1E)¥h§3f°1lowin9héqaéﬁaﬁﬂFated nunber A2 is larger than the

al l owabl e maxi num D, in S6, the accunul ated nunber Al of the divided
time zones is |ﬁ%réaé5615})oneF(éhb rhe accunul at ed nunber A2 of the unit

time zones |s initialized to 1. Wil ted nunber A2 is not
| arger ¢ haRhERe P HRabFBerbxFRER B o7 rf & Hhe S ViR A EEIRFatEd number A2
IS |ncreasggtp¥n8n§eaggd45he | abel L(1) of this unit tine

The divided time zone setting means 42 compares the
relative ratio Bl and the absolute difference B2 with the
first and second criterion values Cl (=1) and C2 (=50),
respectively, so as to make a decision as to whether or not
the relative ratio Bl and the absolute difference B2 are
smaller than the criterion values Cl ad C2, respectively,:
and whether or not the traffic change has a characteristic.

If the traffic change has no characteristic and if Bl <
Cl and B2 < C2, the processing proceeds to Step S5 in which’
a decision is made as to whether or not the accumulated:
number A2 of the unit time zones is larger than the

W, allowable maximum D (=13). If the accumulated number A2 is
larger than the allowable maximum D, in Step S6, the
accumulated number Al of the divided time zones is increasea
by one, and the accumulated number A2 of the unit time zones
is initialized to 1.

While if the accumulated number A2 is not larger than

the allowable maximum D, in Step S7, the accumulated number -

A2 is increased by one, and the label L(I) of this unit time

-11-
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zone -1 is included in the same- divided tine zone as that of the before-
unit. During this operation, the processing in Steps S5 and S6 is perforned
for preventing any case in which, when the unit tine zones with snall
traffic variation occur in a long tine, all the unit tine zones during this
time are included in the sanme divided tinme zone. In other wards, if it is
decided in Step S5 that a divided tine zone has a tinme over a predeterm ned
time (1 hour corresponding to A2 = 12), the accunul ated nunmber Al of the
divided tinme zones is increased so that the next divided tinme zone is set

in.Step z¥ne .1 The S{AS1HEEAUSE, t 18 edand. diRB dditfiine Gomgadanmenma unit
time and the adjacent unit tine is small, if the direction of the change,is
t he sane:hé hwefot@l uwitthe traffic change sonmetines becones large after a
long tine has passed, and it is thus unreasonable to set these unit tines
as one divi demuting zohe.opdirdeiomhearthd herdaeafsing dmarsyedsass and
characteristic and it is decided in Step S4 that Bl [err] C1L or B2 [err]

C2, the $6 otespenfopredetos pre@trpirRs any waseh ia awdichi,orwhen dde as to
whet her or not the accunul ated nunber A2 is snmaller than that allowable

m ni rummitime zonepevwiide usna bt daratf i vagiiaddgn @caurann ke I@N%wabl e
m ni mum E, the frocessing proceeds to Step S6 i,n which the next divided

time zodelM&r allethe unif |tinezopgs NGl tRifodim® 378 BY9SC t han t he

in the same divided time zone. In other wards, if it is
decided in Step S5 that a divided time zone has a time over
a predetermined time (1 hour corresponding to A2 = 12), the
accumulated number Al of the divided time zones is increased
so that the next divided time zone is set in Step S6. This
is because, even if the traffic change between a unit time
and the adjacent unit time is small, if the direction of the
change is the same, the total of the traffic change
sometimes becomes large after a long time has passed, and ié
is thus unreasonable to set these unit times as one divided
time zone. R
While, when the traffic change has a characteristic and A

it is decided in Step S4 that Bl > Cl or B2 > C2, the

—
—

processing proceeds to Step S8 in which a decision is made
as to whether or not the accumulated number A2 is smaller
than that allowable minimum E (=4). If the accumulated A2
is not smaller than the allowable minimum E, the processing

proceeds to Step S6 in which the next divided time zone is .
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al l owabl e m ni num E, the processing proceeds to Step S7. The processing in
Steps S7 and S8 is perforned for preventing a case in which, when the
corrected traffic for 5 mnutes in a unit time zone significantly varies as
conpared with the traffic in the adjacent unit time zone, the unit time
zone is set as one divided tine zone. Nanely, when it is decided in Step
S8 that a divided tinme zone does not have a time snmaller than a
predetermned tinme (15 m nutes corresponding to A2 = 3), the accunul ated
nunber A2 is.increased by one in Step S7, and this ‘unit ti-me zone is

“included i-#the 3ghd-foithied ¢ oumvd argde nagberaP 2o i st Ismadiegr &ham ttheThis. is. - -

because, when the traffic siggfficantly varies, if the divided tinme zones
are™Set to i NAHM & o fHee PrOkESEAng PERSEedshd on $ReS SOf: di vi ded
time zones is tgﬁ | ar ge, resuILin% in thg oversensitive response to error
such as negligi B8 PERCESSACS 18 PEEPSTRE 8RS Sfetsr REFEPTEECuFR at ed
nunber Al qf g divided_tine_zones mﬁtF the. unit ti one | whiﬁp IS set
in Step SGggF gtﬁggtFaﬁgﬁFtﬁgdwgécPhew Fﬁf??@ §P§f$g¥F§ ﬁfaégéﬁ §*means
21 and stopgd.Res! B8 kARG c-tihe! 2bnth8 hYdrdnth IR 20088 WA 2aRAY
The unit time zones set in the same divided time zone have the sa Fibel .
In Step S1Q4ithhenkr @hic¢ 3t ki § bCaBQQESﬁi'HHiHE-@Ee4% hEen (fakes ;@
dep|S|on as to mhether or not the processing or a F the unit tine zones
| is conpl eipd uBhel isl seeaghBedne divided time zone. Namely, when it

is decided in Step S8 that a divided time zone does not have

N a time smaller than a predetermined time (15 minutes

corresponding to A2 = 3), the accumulated number A2 is

increased by one in Step S7, and this unit time zone is

included in the same divided time'zone as that of the before

unit. This is because, when the traffic significantly

varies, if the divided time zones are set to short times

(for example,lthe unit time), the number of divided time =

zones is too large, resulting in the oversensitive response

to error such as negligible statistical error.

- —

The thus-determined accumulated number Al of the

.

\

divided time zones with the unit time zone I which is set in
Step S6 or S7 is transmitted to the traffic statistic
processing means 41 and stored as the label L(I) for the
divided time zones in Step S9. Thé unit time zones set in
the same divided time zone have the same label.

In Step 510, the traffic statistic processing means 4i

then makes a decision as to whether or not the processing

-13-
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287. If the processing is not conpleted, the unit tinme zone | is
I ncreased by one in Step S11, and the processing is returned to Step S2 in
whi ch the processing for the next unit time zone (I + 1) is perforned.
Wiile if the processing is conpleted for all the unit tinme zones |, the
l'abel L(1) of the divided tinme zones is conpared with the reference value N
(=24) in Step S12, and a decision is made as to whether or not the | abel
L(I) is within t he range of N + 1. If N- 1 <L(lI) <N+ 1, the operation
of setting the divided tine zones is conpleted. Wiile, if it is decided

t hat the fabeall.(t)xe iangt, time nomberl ofs ciompleted nntzdnes reéachms of the .
range of N "1, a decision i's made in Step S13 as to whet her or not the .

| abel L(1387Vs gr&ftthethaaceseinef bs ointe coupietied, tife nindd ddele i s greater
than the reference value N, in Step S14, the criterion value Cl for the

rel ati ve #@B¢olBisS| sngéea%dabymn@em mﬁd:bw%é%mmqwnml ue Q
(=0.05). While, if the label L(I) is smaller than the reference value N, in
Step S15,1¥hESEPFDEf| bR $EPRSE21R oYhidh HhR ANAGE AR QR &N N&ktset so
as to be decreased b h? correctio |l ue R, and the processing then

pr oceeds ?%l%HEbm%12¥8 ﬁltlg?liﬁi?%ﬁ? ich the process of setting t he

e L | iAoy HPhCEOR By 1o U P e T
time zones I, the label L(I) of the divided time zones is
compared with the reference value N (=24) in Step S12, and a
decision is made as to whether or not the label L(I) is
within the range of N + 1. IfN-1 g L(I) é N + 1,
the operation of setting the divided time zones is
completed.

While, if it is decided that the label L(I}, i.e., the

number of divided time zones, is out of the range of N + 1,

a decision is made in Step $13 as to whether or not the i

label L(I) is greater than the reference wvalue N. If the

label is greater than the reference value N, in Step_Sli:

the criterion value Cl for the relative ratio Bl is set so ~
as to be increased by the correction value Q (=0.05).

While, if the label L(I) is smaller than the reference value

N, in Step S15, the criterion value C2 for the absolute

difference B2 is set so as to be decreased by the correction

value R, and the processing then proceeds to Step S1 for

initialization in which the process of setting the label

L(I) is carried out over again. The repeated execution of

-14-



nunber of divided tinme zones to be reduced to a nunber within the range of
N[err] 1. Inthis way, if the tine of a day is divided to form for
exanple, 24 divided time zones, on the basis of the characteristics of the
traffic change in a day, the graph shown in Fig. 7 is obtained. Such .
divided tine zones are set at the end of every day and transmtted to the

| earning control information generating neans 44. The | earning control

i nformati on generating nmeans 44 generates the control information 4a on the

Cranam i eHiPr BRPERGIAPET FEDPCRF RBrBly tHa baE LPARLH FEOPRE EBR(rol -

i nf or mat i op to the.operation control |i-n : " The_ ops ton
convlollinauﬁg ﬁsog g&x@?& egl@ﬁez8%éga%%o%eggﬁééﬁgnggoﬁ BﬁégggsLs of the
control inf,otfARhi PRe4@ankBeoenfiotmation la with respect to calls for riding
pl aces and the informati on wth Tespect to calls for each cage and

transmts the OpgRrghi@Nwa9MMeRdrRa tPmbhEreaCHa Pl 1581 62884CLH! EQLM) NY

means 2. As a result, the divided tinmes zones which are set for each day
can be refkget gdappieheadi 6eetaBdneine £6REED| ohNthBepasxs daytre that
direct numeral control can be correctly effected. -1 5- VWHAT | S CLAI MED

1S . 1. énachevateosteent 68l thegt pppaiat thasgePLinsangay, the graph
shown in Fig. 7 is obtained. Such divided time zones are
set at the end of every day and transmitted to the learning
/ control information generating means 44.

The learning control information generating means 44
generates the control information 4a on the basis of the
divided time zones and the statistical results which are
transmitted from the statistical memory 43 and transmits the
control information 4a to the operation controlling means 3.
The operation controlling means 3 generates the operation
command 3a on the basis of the control information 4a, the
information la with respect to calls for riding places and

o the information with respect to calls for each cage and

~ transmits the operation command 3a to the each of the cage
controlling means 2. As a result, the divided times zones
which are set for each day can be reflected on the direct

numeral control in the next day so that direct numeral

control can be correctly effected.
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_.aplurality of riding place call registering means for generating
I nformation"™wth respect to a call fromeach of a plurality of riding

’ﬂuﬁ"nﬂ"' ondence with said riding places; a plurality of cage
mmml which are provided in correspondence with a plurality of
él efat br tages,» which generate information with respect to a call for a
cage and traffic information in each of said el evator cages and which
control the operation of said el evator cages; |earning nmeans which
calculates the traffic value in each unit tinme zone on the basis of said
traf fic iWAAR.AES i OWAEMER RER:. when the traffic-in -a.unit time zone is - - |
simlar to that of the adjacent unit time zone, these tine zohes are séf as
the sane i vi it eleabonContikP a9 aPPerRidd CPMPriSA8di's over a >
predetermned tine, the next divided _time zQne is set; ,and operation
control |ing nearRIYRLEonidh1idig 9% Blacs GRali Ef9srtezdadcBkers fPhg neans
on the basis of fhe #%ﬁ?fic for said _each ' said. diyided tine
Yt

niit tinme,zone
Jones, sAPIHR PTIAH PLapstt “EGPEFalP fr bid AEAMNG 5Ra8E &nd sai d
[ nf or MRt on, i § g espectal, B cAlds KA B:58480ndente wifR ShEYAL OT

control | ifng ‘appar-at us ‘accordi'ng I 'm erern said 1earning means
conpri Sesrfiding places;

a plurality of cage controlling means which are
provided in éorrespondence with a plurality of elevator
cages, which generate information with respect to a call for ~
a cage and traffic information in each of said elevator
cages and which control the operation of said elevator
cages;

learning means which calculates the traffic value in
each unit time zone on the basis of said traffic information
so that, when the traffic in a unit time zone is similar to
that of the adjacent unit time zone, these time zones are
set as the same divided time 2one, and when a divided tipe
zone is over a predetermined time, the next divided time
zone is set; and

operation controlling means for controlling said
plurality of cage controlling means on the basis of the
traffic for said each unit time zone, said divided time
zones, said information with respect to a call from a riding

place and said information with respect to a call for a

cage.
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statistical processing neans for statistically processing the traffic in

each unit tine zone on the basis of the traffic |nforrrat|on 1“”3“[””“'
said plurality of cage controlling nmeans; divided tine zone ﬂg

for setting a plurality of divided tine zones obtained by d|V|d|ng t h&

of a day on the basis of the statistical results obtained in said

statistical processing neans; a nenory for storing said statistical results
obtained in said statistical processing neans and said divided tine zones;

and controb,inf anmelleeadtgenebatirdd 11N 2 pplr adere ariddgi it tuooIC ligifonyat i on
on t'he basi s of-said statistical results obtained.in said statistical @ - _
pracessi ngwheaed nasa igailéadninde theinge compad sasd transnitting said control

i nf oxrati on-to said operation controlling neans. 3. An el evator .
control | i ng appatatistdcedr grogetse iGhameads foer eitatssmitd cstldtyi sti cal
processing neans has the function to relax a traffic change by correcting
the traffipreogessing ahenitrafifie ioneaoh wwiitg ttime Fp@EfW@ Fdleu®asiis t he
unit tinme zones before and after safd unit tine zone. 4. An eIevator
control | i ngfappsar sraffighiniprmatipnageneraitisetyr éadé’s Siwéd ikive R

reference to Figure 1 or Figures 1 to 7 of the acconpanying draw ngs. -17-
cage controlling means;

divided time zone setting means for setting a plurality

of divided time zones obtained by dividing the time of a day
Y on the basis of the statistical results obtained in said
statistical processing means;

a memory for storing said statistical results obtained
in said statistical processing means and said divided time
zones; and

control information generating means for generating
control information on the basis of said statistical results
~obtained in said statistical processing means and said
divided time zones and transmitting said control information
to said operation controlling means. T
3. An elevator controlling apparatus according to Claim 2,
wherein said statistical processing means has the function
to relax a traffic change by correcting the traffic value in
a unit time zone.by using the traffic values in the unit
time zones before and aftér said unit time zone.

4. An elevator controlling apparatus substantially as hereinbefore .

described with reference to Figure 1 or Figures 1 to 7 of the accompanying

drawings.
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