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BACKGRCUND OF THE | Field of the Invention: This i nvention
"relates to a traffic nmeans centrolling apparatus for realizing the
efficient control of traffic means such S el evators, traffic nmeans in-
roaditraffic or ‘raflways; on the*like™ 'Tbscrlptlon of the Prior Art:
Fig. 1 iﬁea block dlagran1shomﬁng the construction of a conventional
traffic n ans controlling apparatus applied to the group supervisory
control of ‘el’evat or s. | Rebkgr MEAN%EESE?EGEt quggggkAgugeS|gnates a group
supervisory controlling apparatus execu % e group supervisory control
of plurdl elevators, [eference nuner al s 2[err] to 2[err] designate car

control lI'ng apparatus ‘respe cant I h elevator car, and
reference nuneral's 3[err] t§£ éﬁ A fdv%NT aﬁaII i nput and output
controlling apparatus executing the inputting and outputting of hall calls
of each floqr. And, in the raqp supervisory controlling apparatus 1,
reference HoRSFaPL Ghe Iaxel t'es a feature discrimnating part

' dISCFIIﬂ nating Tﬁ@@tLﬂﬁbentﬂsﬂesrelates to a traffic means controlling

apparatus for realizing the efficient control of traffic means
such as elevators, traffic means in road traffic or railways, or

the like.

Description of the Prior Art:

Fig. 1 1is a block ‘diagram showing the construction of a
conventional traffic meaﬁs controlling apparatus applied to the
group .supervisory conﬁ?al of elavators. In Fig. 1, reference
numeral 1 designates a group supervisory controlling apparatus
exXecuting the group supervisory control of plural elevators,
reference numerals 2, to 2, designate car controlling apparaﬁus
respectivély controlling each elevator car, and reference
numerals 3, to 3, designate hall call input and output
controlling apparatus axecuting the inputting and outputting of
hall calls of each floor. And, in the _group supervisory
controlling apparatus 1, reference numeral 11 designates a
feature discriminating part discriminating feature modes
classified inta seQeral patterns in a day, and refefehce numeral
12 designates a drive controlling means controlling the car
controlling apparatus 2.'to 2y in accordance with the feature
modes discriminated by the featgre discriminating ﬁart 11 and
executing the group supervisory control of elevators.

Next, the operation will be described thereof. In a building
equipped with plural elevators, the control of each elevator is
generally done by means of the group supervisory control. That

is to say, the traffic service in such a building is promoted to



clzassified into several patterns in a day, and reference nuneral 12
designates a drive igontrol.ling nmeans controlling the car controlling

agparatus

2[err] to 2[err] in accordance with the feature nodes

disscrimnated by the feature discrimnating part 11 and executing the
group supervisory control of elevators.— 2 - 'Next, the operation wll

descri bed
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Accordingly, the group supervisory controlling apparatus 1 is
reqguired to control elevators with its control patterns switched
according to the variations of the traffic flows at the time of
the g?éﬁp supervisory control of elevatofs.

Tﬁérefore, in the coaventional group supervisory control
method, for example the ﬁumbers of persons getting on and off at
each floor are observed, and the traffic vdlumes in the building
at prescribed time 2zones are estimated (hgreinafter these
observable data are referred to as "traffic volume data" for
distinguishing from the traffic flows),'thgh fhé variations 6f
the traffic flows are grasped from the traffic volume data.
Namely, some variants to the traffic volume data (hereinafter
referred to as "feature elements") such as the total numbers of
persons getting on at specified time =zones, the degrees' of
congestion at specific floors and the like aré'previously set,

and the values of these feature elements are obtained from the
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traffic volume data, then the features of the traffic flows are

described by the use of the combinations of the obtained values.
And, a day is previously-classified into some feature modeg by
means of extracting time zones'having the values of the feature
elements which are or may be regarded to be the same. The
feature discriminating part 11 discriminates feature modes to

determine which feature mode of the classified some feature



Therefore, in the conventional group supervisory control nethod, for
exanpl e the nunbers of persons getting on and off at each floor are
observed, and the traffic volunmes in the building at prescribed tine zones
are estimated (hereinafter these observable data are referred to as
“"traffic volune data" for distinguishing fromthe traffic flows), then the
variations of ‘the traffic flow are grasped fromthe traffic volune data.
Nanely, some variants to the traffic volume data (hereinafter referred to
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par anet er s FUtEodAERg| #PRRFat¥ACH: ef®vAat-or to the drive controlling
apparatus 12 | Tkor example, Japanese Unexamined Patent Publication No.Sho

59-22870 describes the technigques concerning such a conventional
traﬁfic means controlling apparatus.

The conventional traffic means controlling apparatus is
constructed as described above, and conseqguently, it has the
proBlems as follows. That is to say, the feature elements for
describing the feature modes of traffic flows are needed to be
previoﬁsly set to be suitable to each building; if these feature
elements are strictly set, the traffic of the building of a day
becomes being classified into a great many numbers of feature
modes; if the feature elements are simply set, the distinction
precision o¢f the feature modes becomes wofse; furthermore,
because each feature element are different in their units or
importance respectively, it .is frequently accompanied with
difficulty to distinguish the identity among each feature mode
'sﬁitably. |

'Furthermore, a user cannot refer to the coﬁtrol results or
the drive :esuits under the control parameters being the
standard, apd- consequéntly, the conventional traffic means
controlling apparatus has -another problem that it is difficult
to grasp the method of the efficient correction of the control
parameters.

Furthermore, the conventional traffic means controlling
apparatus can also estimate traffic volumes, but the

conventional estimation of the traffic volumes is done by



accordance with the discrimnated feature nodes. The drive controlling
part 12 assigns the optinum el evators to the generated hall calls on the
basis of the set control paraneters to execute the group supervisory
controlling of the car controlling apparatus 2[err] to 2[err]. . For
exanpl e, Japanese Unexam ned Patent Publi4cati on No Sho 59-22870 descri bes
the techni ques concerning such a conventional traffic means controlling
appar at us. The conventional traffic means controlling apparatus is
constructed as descri bed above, and consequently, it has the problens as
fol'lows. Thaheisci@13gy, cddeihgatpyst eteapnis fzslumde,smfiobi ngxanipa ef et ur e
nodes of traffic flows are needed to be previousl to_be suitable to
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preci si on therhecdredtaumenip@éesi IRANGHEs IRotEe: Pegi R ANd enfépaustnesach
feature el gpeni, B o Sid fer enfe In@mstaeu f'n%:;sgsé?{ger‘sm(ﬁr ad geevéﬁsa@%ﬁyel Y,
it s frequenf y acconpanied wth ficulty to distinguish
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grasp the ggthfd of the efféqlent correction of the control paraneters.

ture mod .
Fur t her nor e conven i‘ona traffic nmeans controlling

SUMMARY OF THE INVENTION

In view of the foregoing, it is an object of the present
invention to provide a traffic means controlling apparatus which
can efficiently control traffic means without using specified
feature elements.

It is another object of the present invention. to provide a
traffic means controllipg apparatus which can set and correct
control parameters being efficient for users.

It is a further object of the present invention to provide a
traffic means controlling apparatu; which- can distinguish
traffic flows on the basis of the precisely estimated traffic
volumes.

It is a further object of the present invention to provide a
traffic means confrolling aﬁparatus which -can distinguish
feature modes with higher precision.

It.is a further object of the present invention to provide a
traffic means controlling apparatus which can easily detect the
feature mode having the highést similarity from output values of
plural neural networks (hereinafter referred to as "NN").

It is a further object of the present invention to provide a

traffic means controlling apparatus which has the high ability



apparatus can also ~ estimate traffic vol unes, but the conventional
estimation of the traffic volunmes is done by statistically
treating past traffic volunes, for exanple by calculating the weighted
averages of the traffic volunes at the sane tine zones for past severa
days. However, for exanple, there can'bé5ﬁhny di fferences in the beginning
and ending tinmes of rush hours or the nunbers of passengers on days even
in the same building, and consequently, the conventional traffic neans
controlling apparatus has another problemthat errors happen in the

esti mat ed t¥afiisgigerished eatrEn T?é;%ﬁstinction preci sion of the feature
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It 1s a furthe&toggegtfégtgégeogggg%ﬂgfIeg%eggéggké(% v2g¥kg§ gb provide a

traffic means controlling apparatus which can control traffic
means by the use of the optimum-cont;ol parameters.

I;'is a further object of the present.inventioq to provide a
traffic means céntrolling apparatus the contrql parameters of
which can efficiently be set and corrected by a user.

According to the first aspect of the preseht invention, for
achieving the above-mentioned objects, there is provided a
traffic means controlling apparatus cgmprisinq a feature-
distinguishing part .distinguishing the feature modes of the
traffic flows in prescribed time zones from the .traffic volume
data in traffic means detected by a traffic volume detecting
part, a control @parameter setting part setting control
parameters in accordance with the distinguished results by the
feature distinguishing part, and a’ distiﬁction function-
constructing part constructing and modifying the distinction
function of the feature distinguishing part.

As stated above, in the traffic means controlling apparatus
according to- the first aspect of the preseht invenfion, its
distinction function is constructed and meodified by the
distinction function constructing part, and its feature
distinguishing part -distinguishes the feature modes of .the
traffic flows in the prescribed time zones from the traffic
volume data of traffic means detected by the traffic volume
detecting part to send the distinguished results to the control
parameter setting part and makes the control parameter setting

part set the optimum control parameters based on the



traffic nmeans controlling apparatus which can distinguish traffic
flows on the basis of the precisely estimated traffic vol unes. It is
a further object of the present invention to provide a traffic neans
c0ﬂtroII|ng apparatus which can distin guish feature nodes with higher
preci sion. It is a further object ©f°the present invention to provide
a traffic neans controlling apparatus which can easily detect the feature
node having the highest simlarity fromoutput values of plural neural
networks (hereinafter referred to as "NN') It is a further object of
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results and the drive results of traffic means; the traffic
means controlling appdratus makes its control parameter setting
part have the function of correcting control parameters in
accordance with 'the control results and the drive results
detected by the control result detecting part; Zfurther the
traffic means controlling apparatus is equipped with a user’
interface for  user's setting and correctiné the control
parameters from the outsiée while the control results and the
drive results.are referred.

As stated above,.in the traffic means controlling apparatus
according to the second aspect of the present invention, its
control parameter setting part sets the optimum control
parameters on the basis of the feature modes distinguished by
the feature distinguishing . part and corrects the control
parameters'in accordance with the control results and the dri@e
results detected by - the control result detecting part, on the
other hand its user interface exhibits the control results and
the drive :ésults to a user as reference data and have the user
set and correct the contfol parameters, and consegquently, the
traffic means controlling apparatus which c¢an efficiently
control traffic means can be realized.

According to the third aspect of. the present invention,
there is provided a traffic means controlling apparatus equipped
with a traffic volume estimating part estimating the traffic
volumes in the near future by executing the sampling processing

of the traffic volumes detected by a traffic volume detecting



whi ch can efficiently-be set and corrected by a user. According to the
first aspect of the present invention, for achieving the above-nentioned
objects, there is provided a traffic neans controlling apparatus
cofiprising a feature distinguishing part distinguishing the feature
nodes of the traffic flows in prescrib‘eo? time zones fromthe traffic
volune data in traffic neans detected by a traffic volune detecting part,
a control paraneter setting part setting control paranmeters in

accordance w_th the distinguished results by the feature. distinguishing
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-é- real time, qnd the traffic means controlling apparatus
distinguishes the feature modes of traffic volumes from the
estimated traffic Qolumes. Consequently, the traffic means
controlling apparatus which can distinguish the feature modes of
traffic flows on the basis of the precisely estimated traffic
volumes is realized. .

According to the fourth aspect of the present invenfion,
there is provided a traffic means controlling apparatus equifped-
with a feature mode distinguishing means in its feature
distinguishing part; the feature mode distinguishing means
executes the distinction of feature modes from the detected
traffic volume data by the use of a NN.

As stated above, in the traffic means controlling apparatus
according to the fourth.aspect of the present invention, its
feature mode distinguishing means executes the distinction of
feature modes from traffic volume data by the use of tﬁe NN, and.
consequently, the traffic means controlling apparatus which can
distinguish feature modes with higher precision is realized.

According to the fifth aspect of  the pfésent invention,
there is provided a traffic means controlling apparatus equipped
with  a feature mode detecting means .in its feature
distinguishing part; the feature mode detecting means comprises
a filter filtering the output values of a NN, and a feature mode

specifying means specifying feature modes from the outputs of



disstingui shed results, and consequently, the traffi.c means controlling
apparatus which can effectively control traffic. nmeans w thout using
specified feature elements is realized. According to the second aspect
of*the present invention, there is prOV|ded a traffic neans controlling
apparatus equi pped wth a control resut t8 detecting part detecting the
control results and the drive results of traffic neans; the traffic neans
controlling apparatus nmakes its control paraneter setting part have the
functi on ofengOEK@eLti Ng control paraneters in accordance with the control
results and the drive results detected by the control result detecting
part; further, Afh&tatedfFiavenedfstedntFdfiindgeapsarartsclsingg@ipppedtyéth a
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pr esent |nvé PIO ring meaNls. correcting the _filter
functlon of the filter in 1ts feature mode detecting means

As stated above, in the traffic means controlling apparatus

. according to the sixth aspect of the present invenﬁion, “its
additional filtering means corrects the filter funétion to
enable the specifi?ation of feature modes in case of being

.incapable of specifying the feature mode having the highest
similarity, and consequently, the traffic means controlling
apparatus having the high ability to distinguish the feature
modes is realized.

According to the seventh aspect of_the pfesent invention,
therg is provided a traffic means controlling apparatus equipped
with an additional feature mode specifying means correcting the
feature mode specification 'fuﬁction of the feature mode
specifying means in its feature mode detecting means.

As stated above, in the traffic means controlling apparatus
according to the seventh aspect of the present invention, its

‘additional feature mode specifying means corrects the feature
mode specification function to enable the specification of
feature modes in case of being incapéble_of specifying feature

modes from the output values of its filter, and consequently,

the traffic means controlling apparatus having the high ability



there is provided a traffic means control|ling apparatus equipped wth a
traffic volume estinmating part estimating the traffic volunes in the near
future by executing the sanpling processing of the traffic vol unes
detected by a traffic volune detecting part in real time

traffic neans controlling apparatus

traffic volumes fromthe traffic volunmes estimated by the traffic vol
estimating part. As stated above, in the traffic nmeans controlling
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means controlling apparatus is equipped with a distinction
function const;ucting means having the function of comparing and
evaluating each of the distinction results in ¢ase of using the
two kinds of NNs and the function of executing the correction of
the NN for control 'by replacing thg contents of the NN for
control with the contents of the NN forﬂ?aekuy or by duplicating
the latter to the former when the-distiﬁction results in case of
using the NN for backup are superior to the distinction results
in case of using the NN for control. _

As stated above, in the traffic means controlling apparatus
according to the eighth aspect of the present invention, its
distinction function constructing méans replacés the contents of
the NN for control with the contents of the NN for.backup or
duplicates the latter to the former when the distinction results
in case of wusing the NN for backup are superior to the
distinction results in case of using the NN for'control, and
consequently, the traffic means controlling apparatus which can
always keep the distinction precision 6f the feature mode
distinguishing means good is realized.

According to the .ninth aspect of the preéent invention,
there is provided a traffic means controlling apparatus making
its distinction function constructing part have the function of
constructing the distinction function of its -NN by means of
learning the previously prepared plural feature modes and the

function of modifying the distinction function by means of
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distingui shing part; .the feature node distingui shing nmeans executes the
distinction of feature nodes fromthe detected traffic volunme data by the
use of a NN As stated above, in the traffic neans controlling
apparatus according to the fourth aspeci of the present invention, its

f eature node di stingui shing neans execut @ The distinction of feature
nodes fromtraffic volunme data by the use of the NN, and consequently, the
traffic neans controlling apparatus which can distinguish feature nodes
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According to the tenth aspect of the present invention,
there is proviéed a traific means controlling apparatus making
its control parameteiﬁ setting part have the function of
executing the settiné of the standard values of control
parameters in accordance with the distinction results of its
feature distinguishing part and the function of executing the
correction of the sﬁandard values of the control parameters by
means of offline tuning in accordance with control results and
drive results.

As stated above, in the traffic means controlling apparatus
according to tﬁe tenth aspect of the present invention, its
control parameter setting part sets the standard yalues of
control parametérs in accordance with feature mode distinction
results and corrects the standard valueé ~of the control
parameters in accordance with fhe control results and the drive
results by means " of offline tuning, and consgquently, the

-traffic means controlling apparatus which can control traffic
means by the use of the optimum control parameters is realized.

According to the eleyenth-aspect of the present invention,
there is provided a traffic means controlling apparatus making
its control parameter setting part have the function of

executing the setting of the standard wvalues of control



According to the sixth aspect of the present invention, there is provided
a traffic nmeans controlling apparatus equipped wth an additional
filtering neans. correcting the filter function of the filter inits

feature node detecting neans. As stated above, in the traffic neans
controlling apparatus according to thesixt h aspect of the present
i nvention, its additional filtering nmeans corrects the filter function to

-enabl e the specification of feature nodes in case of being incapable of

speci fying the feature node having the highest .simlarit nd .
consequent I%f",rat"}?%ef?aflf’i cacr?géﬁgn%%n %g?l Fﬁﬁ %éﬁf)é'r"é ih hﬁgf?\gti h&f hit§f
ability to ftHsdureguiishibde faagupartnadesthe reattzed.of corrAeaandi BHet O

t he seventh asiﬁét of the present invention, there i rovided a traffic

means cont roif FFAPEEYs B Phed o™ itth ShRPS3aF iV8nARS f BEt Branfroak

speci fyi ng Jraame COUHiagt iig ddwerdhpas Uveth MBHE copesbii eakipps LpACtjon of
the feature node specifying means in its feature node detecting neans.
As stated oV Fesulhe 49t8Ffre MFARe1coAPRol | ing apparatus according to

the seventh aspgctst@telNEodVeesant thavepkift rdahs 2ddildonaly faatyLe, gode
speci fying nmeans corrects the feature node specification function to

enabl e t he &FeEidinrgatPofindf el PR &5P64Es °of nthasBr®feMei Hy snfdapablibs of

speci fyi ng fgatyure gm%e;r%ttthﬁéo%aqﬁt yatdesnaf idsddrlat e\';alhxgellﬁi %

consequently, the traffic neans controlling apparatus having t

ability control parameters in accordance with feature mode distinction
. results and corrects the control- parameter valués from the
standard values by means of online tuning in accordance with the
‘control ?esults and the drive results detected in real time, and
consequently, the traffic means controlling apparatus which can
COntrpi, traffic means by the use of the optimum control

parameters is realized. .

‘According to the twelfth aspect of the present invention,
there is provided a traffic means controlling apparatus making
its user interface have the function of exhibiting control
results, drive resu1t§ and the like to a user as reference data,
and the function of receiving directions for sétting and
correcting control parameters from the user.

As stated above, in.the traffic means contfollin§ apparatus
according to the twelfth aspect of the present invention, its
user interface éxhibits Eontrol resylts, "drive results and the
like to a user as reference data, and consequently, the traffic
means controlling apparatus where the user can effectively set
and correct the contrpl parameters from the outside is realized.

The above and further objects and novel features of the
present invention will ﬁore fully appear from the folloQing
detailed description whep the same is read in connection with
the accompanying drawings. It is to be expressly understood,,

however, that the drawings are for purpose of illustration only



of. di stinguishing the feature nodes-is realized. According to the

ei ghth aspect of the present invention, there is provided a traffic neans
controlling apparatus equipped wth a NN for control usually executing the
distinction of feature nodes and a NN fgr backup periodically executing
the distinction of feature nodes in thelfedture node disti ngui shing neans
of its feature distinguishing part; further the traffic nmeans controlling
apparatus is.equipped with a distinction function constructing nmeans

havi ng t he aghcefonnet dovgagetigagne Eeafuhtiay ehchhef timdtgi sef nébeon
results in Gase«9f,using the two kinds of NNs and the function of
executing the correction of the NN for control by replacing the contents
of the NN for control with the contents of the NN for backup or by

duplicating the latter ts%x%?%ﬁﬁﬁ%‘n\’.‘fﬂe??tﬁ% qjéégﬂkpggi on results in case
of using the NN for bac ; tion results in
case of using the NN for control. As stated above, in the traffic
means control ling apparatus,,according to_{he ei g% aspect of the present
i nventi on, itsFlgi'sBi ncti dn® ﬁ‘%kct%érllg%aomns ltf’%‘(’ftri%g aﬁ%’%%‘p‘i%&é’é’ tHe 2
cont ent s ofconiveatNbhd Drtdifticoheand hedritercddnihgnhgpofatduie N1fied ‘Backyp or
duplicates the latter to the for n the distinction results 1in case

of using tFENR FEPEDESETS SPREX ‘r&f:/\/% *¥3*?HY distinction results in case’
of using the NWigor 2cagt molbloarddtansanusidvihg (e tdoafkkiGcBEMMSof the
control li ngﬁp%axrngt us \Mgi pt}f can f2t,l\g/aysé keeg the . di_sti nction PrEELSi on
of the f&XPIFE™*Rbdd °Bi §8F niASHiCn FeRBENSCRbOY 1 &pPRZAGYS ©
Accordi ng tpeelskatniift Bnesfecippifiedhaprgsendrdupy adige@Risory control of

‘ elevators;

Fig. 3 is .a block diagram showing the construction of the
group supervi;ory controlling apparatus of the embodiment 1;

Fig.. 4 is a block diagram showing the construction of the
feature mode distinguishing means of the embodiment 1;

Fig. 5 is a bloqk diagram showing the construction of the
feature mode detecting means of the embodiment 1;

Fig. 6 is a conceptional drawing showing'the NN_used in the
feature mode distinguishing means of the embodiment 1;

Fig. 7 is a flowchart showing the outline of the group
supervisory control procedures of elevators in the embodiment 1;

. Fig. 8 is a flowchart showing the ini;ialization procedures
of the feature mode distinction function in the group
supervisory control procedﬁreé of elevators}

Fig. 9 is a flowchart showing the feature mode . detection
procedures in the group supervisory control procedures of
elevators;

| Fig. 10 is a flowchart showing the correction procedures of
the distinction function in the droup supervisory control
procedures of elevators; | )

Fig. 11 is a block diagram showing the construction df the



there is provided a traffic means controlling apparatus nmaking its
distinction function constructing part have the function of constructing
the distinction function of its NN by nmeans of |earning the previously
prepared plural feature nodes and the fgnction of nodifying the

di stinction function by neans of - 13- - 10
- | earning the distinction results of past feature nodes. As

stated abovg,,dd) e br 8Ff e TERNE CONLALS 1010 3BPRLAL Usopa AREQr dingyko the
ni nt h aspec of the present 1 nvention, TS i'stinct1 ont yunction
construct i nEgreemmt ciorvehtict sappliiebdidi ese gtbep dsspemdaisoay fasmetriodn odf t he
NN by | ear ni éLthe previously prepared plural feature nodes and the
distinctich£ SUES " of past feature nodes; and consequently, t he
traffic means rigecontr akl-englappad Bddrsamvhiholiaganthé wayss ke efxiohe of the

di stinction lJorecisio,n of its feature node gistingyishing means good i s
realized. 9T°UPAGUBPEY HP o SCRETT NP £PBEEETYT YhéeNsr BRREITSRfet:i on,
there is provideg.a 1y afdis wRanch&oNt ERbLidyd @PPaLEtLUSndTBEE NEhel tfoup
control parameter setting. part _have the function of executing the
setting ofS”R?ﬁ¥15§F§n€&ﬂ?f°lv§Fﬁ%%d”Eﬁs ofofit PR oG ianther emP oA ERTVr @ance

with the distinglg.oma@syl tessqQf 14@) ,f estur er 4t n,gl(gj{j'.shmgd)paggdar}qgt_he
function of executing the correction of the standard values of the control
par amet er s kﬁﬂe) are explanatory drawings showing examples. of the control
~results and the drive results of the group supervisory control
of elevators in fhe examplé 2 by simulations;

Fig. 15 is a block diagram showing the construction of the
embodiment 3 of the ;raffic means controlling apparatus of the
present invention applied to the group supervisory control of
elevators;

Fig. 16 is a block diagram showing the construction of the
group supervisory controlling apparatus of the embodiment 3;

Fig. 17 is a block diagram showing the construction of the
feature mode detecting means of the embodiment 3;

Fig. 18 is a block diagram showing the constructions of the
feature mode disfinguishing means and the feature mode
memorizing means of the embodiment 4 of the present invention;

Fig. 19 is a flowchart showing the outline of the group
supervisory coﬁtrol procedures of elevators in the embodiment 4;

Fig. 20 is an explanatory drawing typically showing the road
traffic to which the embodiment 5 of the present invention is
applied; and -

Fig. 21 is an explanatory drawing showing the conéept of the
controi of railways to which the embodiment 6 of the present

invention is applied.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS




means of offline tuning in accordance with control results and drive
results. As stated above, in the traffic neans controlling apparatus
according to the tenth aspect of the present invention, its control

par aneter setting part sets the standard_ values of control paraneters in
accordance with feature node distinctionl4rasults and corrects the
standard values of the control paraneters in accordance with the
control results and the drive results by neans of offline tuning,
and. consequently, the traffic nmeans controlling apparatus which can
control traffic neans by the use of the optinumcontrol paraneters is
realized. PACGO-didNgmbod il tal @ferdhle aspeehtofintéret imnesaiitl inpwers on, .
there is provided a traffic, peans controlling aggaratu naking??its.contro

paranmet er $et¢rikpdatt AgHaLl n¥iFOn&STSASRFS &R ST hY of the

uting" the®€e
standard vglsesy&f. control paranmeters in accordance with the
distinction results of its feature distinguishing part and the function of
correcting the control paraneter values fromthe standard val ues by neans
~of onlinegls@h et 1accordance with the control results and the drive

results detected in real tine. As stated above, in the traffic means
controlling apﬁggqﬁqﬂfter, the embodiment 1 of the present invention will

be described with drawings referred. Fig. 2 is a block diagrém
showing the construétion of an embodiment of the traffic means
controlling apparatus of the present invention, which is applied
to the group supervisory control of elevators.

In Fig. 2, reference numeral 1 dgsignates a group .
supervisory controlling apparatus, reference numerals 2, to 2,
designate caf controlling apparatus, reference numerals 3, to 3,
designate hall call input and output controlling apparatus, "and
reference numeral 12 designates a drive controlling part. These
construction elements are the same as or equivalent to the
elements of the conventional traffic means controlling apparatus'
which are denoted'by the same reference numerals in Fig. 1, then
the.detailed description of them will be omitted.

' Reference numeral 13 designates a traffic volume detecting
part monitoring hall ¢alls, the numbers of passengers getting on
or off, or the like, and executing the statistical treatment of
them for detecting the estimated traffic volumes at prescribed
time zones on the day when the control is done; and reference
numeral 14 designates a feature distinguishing part
distinguishing the feature modes of the traffic flows at the
prescribed time zones from the traffic volume data detected by
the traffic volume_.detecting part 13. Reference numeral 15
designates a distinction function constructing means
constructing and modifying the distinction function of the

feature distinguishing part 14 by 1learning, and reference



according to the eleventh aspect of the present invention, its control
paraneter setting part sets the standard values of control paraneters in
accordance with feature node distinction results and corrects the contro
par anmeter values fromthe standard values by nmeans of online tuning in
accordance with the control results andl®ha drive results detected in rea
time, and consequently, the traffic nmeans controlling apparatus which can
control traffic means by the use of the optimm control

paranmeters is realized. . Accordin o the twelfth aspect _of the.present
invention,“”FﬁéFg ﬂg g?%ﬁﬂﬁi§ saatF§PF?8£n§%§%P%§ﬁﬁri%ﬁtfﬁ Sﬁgrﬁfgglﬁ%king
its user inrbattace farumetdrs fuscthen defivexhiobitktbnyicpnbaot i2estdd sthdrive

results and the like to a user as reference dahab and %he function of
recei vi ng GPFABPRORECYRSUWPELY AT AP 8 &8t PAGYREM T ol Wﬁ&raﬁé?e?§°??on1

the user. guperf$s§tPlRALab0Veng iapphbatctis af fis dIm@BSe€Ost ridsien@rappas at us
according to the twel fth aspect of _the present invention, its user
i nterface ewRuBRt sITHAGHE rRAW t &3 dr FFRMYRA uIdiStaRgUiTiing | perto Aduser

as ref erengg dahae; 4NdrGRASAAICB A ¥ dt nhl i 19PARSNELHE I YalrhRPeer
apparatus where the user can effectively set and correct the control

par amet er s setsingheatut’$i gedi &riveyicrpEgolling BgtaBdve and further objects

and novel feat 93@&9&&&&% FREESENE s T NS dx0R 1 Whkhn DK S, Y lheARREAE 1 £5 OM
the follow ng -detailed description when the sane is read in connection

with the scostpunyiay o dlingFoupt Superyiperbxpreariltingdepsesatius 1-
however, that khe dnawi ngs,aneef QuituROSe: Ok bHstLat LoNs O Ve mode
. distinguishing part disﬁinguishing feature médes from the
traffic volume data detected by the traffic volume detecting
part 13, reference numeral 22 designates a feature mode
memofizing means registering the traffic volume data at plural
time zones and the feature modes correspondinglto each of the
traffic volume data, reference numeral 23 desighates a feature
mode detecting means selecting- the feature mode having the
highest similarity from the outputs of the feature mode
distinguishing meang 21 on the basis of the contents of the
feature mode memorizing means 22, and the feature distinguishing

part 14 is composed of each of these means.
Reference numeral 24 designates a learning means executing
the learning.for setting and modifying the distinction function
in the 'feature distinguishing part 14, reference numeral 25
designates 'a feature mode setting means setting the feature
modes based on the results-of the learning to the feature mode
memorizing means 22, and the distinction function constructing

part 15 is composed of each of these means.
Reference numeral 26 designates a control parameter table
storing the control parameters fo: the group supervisory contfol-
of elevators, reference numeral 27 des;gnates a control

pParameter setting means selecting the control parameters stored



- A2 - and are not intended as a definition of the limts of the

i nventi on. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1
is a block diagram showi ng the construction of a conventional traffic
means controlling apparatus applied to the group supervisory control of

el evat or s; Fig. 2 is a block diagFaﬁﬁsﬁomﬁng the construction of the
enbodi ment 1 of the traffic means controlling apparatus of the present
invention applied to the group supervisory control of elevators; Fi g.

3 is a block diagram show ng the construction of the group supervisory
control | i ngRappPar SCO5T8E PREARAHFSitAde 26 on thej pasig p§ ghp| Sertwiagram

showi ng thpogesstrastimn mhiehhe ndeatdu@ dads dhstd Noishi g ReaRs.l, the.
enbodi ment 1; Fig. 5is a block diagram showi ng the construcCtion of

the featufe ridtfe &hvect FoRFaPEdARIoMPate Eivbottidrebe 1control Fpgrabeiear a
concept i ongk ¢ df g 519 SHeW D0 o) NN U%eggéﬁ] J#%Eie%gark%gnes mode

di stingui shing neans of the enbodi nent 1, I's a fl onmchart
showi ng t he oulf¢wne B¥g-t héd drsoup $dpekvi sdbagrawntsholwvipgoceddr esnofde

' : . ) ) ) . h
Tnit ol et VB Y ndu e st forsmepdseied "t Ser¥ A ARAronT ot TR on
in the gmeams gaperandsdtig.cont Lsl apriobedur@sagdare| RIS, the indide 9 i S
a flOmchar&oé£@¥ﬂé¥1&hh%ff%ggugf%£g¥¥%€¥%gggtEggture mode detecting means
23. In Fig. 4, reference numeral 31 designates a NN processing
the traffic volume data G from the traffic volume detecting part
13 to execute the distinction of feature modes actually,
reference numeral 32 designates a datum transforming means
transforming each element of the traffic volume data G into the
formats capable_of-being handled by the NN 31, and the feature
mode distinguishing means 21 is composed of these elements.
In Fig. 5, reference numeral 41 designates a filter
-filtering each output of neurons of the NN 31 in the feature
mode distinguishing means 21, reference numeral 42 designates a
feature mode specifying means specifying one feature mode out of
the outputé of the filter 41{ and the feature mode detecﬁing
mean$-23 is composed of these elements.
Next, the operation will be described thereof. At first, the
basic concept of the_feature.mode distinction of traffic flows
will lbe described before the detailed description_'of the
operation.
Now, the traffic volume data'q being observable in the group
supervisory control of elevators are, for example, as follows:
traffic volume data: G = (p, 9, h, <) .
p: the nqmber of persons getting on at each floor
§: the number of persons getting qff at each floor
h: the number of hall calls at each floor

¢: the number of car calls at each floor



pr.ocedures in the group supervisory cantrol procedures of

el evat ors; Fig. 10 is a flowhart showi ng the correction procedures of
the distinction function in the group supervisory control procedures of
elevat ors; Fig. 11 is a block diagram showi ng the construction of the
- 13 - embodi ment 2 of the traffic neard controlling apparatus of the

present invention applied to the group supervisory control of elevators;
Fig. 12 is a block diagram showi ng the construction of the group
supervisory confrollin appargtus_of t he enmbodi nent 2; Fig. 13 is a
fl owchart showiﬁ‘gr‘ihr?émgﬁfli?\e o 1hedfrARs UPeyiPEERGTER ot rWtiddur es
of elevator3con thHaneIBod MRDAutss) , andi Geveldla)sinsl Jzondd(bin, JHiGn 14
(c) , Fig. 14 (d). and Fig. 14 (e) are explanatory draw ngs show ng
exanmpl es of Lemeurtsht T AT LiFeSLPYS 270 T RTede IPesShPt BUbidintke Wiens the

Super Vi sory. oM Edls He eIMaNLE, | ArbheeeXareg ZHY Aidmat if¥ds are
Fig. 15 is a block diagramshow ng the construction of the enbodinent 3 of

the trafficswredsekdiet P8l PRAR 2 58§ SEmeheongy-ed@stideavebte orraifldc ed

Lo the gr oUpoBUREIdaORY oeNEOlrvils BLCUALOLS:rinoa cBEloalOe i 8 8, DIOCK
di agram show ng the construction of the group supervisory con POt | n§
appar at us ofxammleentodiaskht 8nd the traffic volumes to the feature modes

set as the following eguations.
feature mode 1: G, = (p,, 9,, h,, )
feature mode 2: G; = (P2, 92. ha, Ca)
feature mode 3: G; = (P;, 93. hy, Ci3)

- - . . . . -

feature mode i: G, = (p;, 9:, hi, ¢;)

Then, a multilayer type NN, for example shown in Fig. 6, is
prepared, and the NN 1is ©previously made to 1learn the
relationships between these feature modes and the traffic volume
data. Consequently, when the traffic volume data at a certain
time zone are inputted into the NN, the NN becomes .outputting
the most similar featdre mode to the inputted traffic volume
data - among the prepafed feature modes, fof example the feature
mode 1 is most similar to the inputted traffic volume data, in
conformity with the general characteristics of NNs. Thereby, if
feature modes are set previously, for example as follows: an
early morning type feature-mode (feature mode 1) at the time
zone 7:00 - 7:05, an opening time type feature mode (feature
mode 2) at the time zones 8:15 - 9:20, and an ordinary time type
feature mode (feature mode 3) at the time zone 10:00 - 10:05;
then, the beginning time and the ending time of control patterns
can be obtained from the aforementioned distinguished results of
the NN 31 concerning the timé zones between the set feature

modes, for example the control of elevators may be done by



Fig. 17 is a bl ock diagram showi ng the construction of the feature node
detecting neans of the enbodi nent 3; Fig. 18 is a block diagram

showi ng the constructions of the feature -npde distinguishing neans and
thhe feature node nenorizing neans of ﬁlge enbodi ment 4 of the present

I nventi on; Fig. 19 is a flowhart shéwing the outline of the group
supervi sory control procedures of elevators in the enmbodi ment 4; Fig.
20 is an explanatory drawi ng typically show ng the road traffic to which

t he enbodi m@teSipg tfl?étpf‘és@ﬂ%/el AvERt ithe iimegpinesd; 8y - 8:4%i gand1 s

an_expl anat r deancags Shouhadst bes poncant of e SOl el pedbkuayiato

which the e nment 6 of the present invention is applied.
DETAI LED DESGRIrPEheNt Ok RdEePREFERRED :ERBCDI VENTS

- 14 - ferred e";m | tsg Jy I av.engl o npwbe
described in dgtuétﬁ st Wn rgn(r:%%rm togateﬁ‘ne g%g%tr?pa%ﬁ n%ﬁ gracal'm
EVBODI VENT dh.stmguﬂs—breuntaaﬂﬂ@r,fetattelrenimodresenm khef dase pﬁesentpelclu\‘zeai—i on

Wil be deserified iR drawnog, Lehgrielia Fod dhd Saddd 00K, diaqLaM,
feature modes 1is insufficient. In this case, it may be
appropriate to additionally set the time zone at which the
distinction could not be done as a new feature mode, and to
adjust the NN 31 by means of learning again. By repeating these
procedures, the number of feature modes necessary and enough to
control can be ext;acted, and the precise distinction of feature
modes can be executed without wusing “géeyiously set feature
elements which is necessary in prior art;,

The control parameters in the group supervisory conﬁrol of
elevators are maﬁy kinds of data such as the numbers of
allocated cars to the congested floors and the division of
service floors at the opening time, the setting of floors to
which elevators are forwarded at the closing time, and the like.
However, if the feature mode of a traffic flow can be specified,
the control result under specified control parameters can be
evaluated from the traffic volume corresponding to the specified
feature mode by methods such as simulations and the like. Then,
by evaluating control regults to each value of control
parameters, it is enabled to set the optimum control parameters
to each feature mode. Consequently, if the distinction of
traffic floQ feature modes is capable, the optimum control
parameters can automatically be set. Such concept is realized by
means of the embodiment 1 sthn in Fig. 2 to Fig. 5.

Hereinafter, the detailed description concerning the group
supervisory control of elevators by means of the traffic means

controlling apparatus of the emboediment 1 shown in Fig. 2 to



showi ng thé construction of an enbodi nent of the traffic nmeans controlling
apparatus of -the present invention, which is applied to the group

supervi sory control of elevators. In Fig. 2, reference nuneral 1
designates a group supervisory controlling apparatus, reference nunerals
2[err] to 2[err] designate car controTI?'ﬂg"apparat us, reference nunerals
3[err] to 3[err] designate hall call input and output controlling
apparatus, and reference nuneral 12 designates a drive controlling part.
These consFigicts onlgl eseddscrabedt e Sader AR cel wegni Mal enbwtRat e slvenent s
of the conventional _traffic neans_controlling apparatus which are denoted
by the same*?eféfendetRufidfal {01 n"eiy. F49- t hehs BhélBvERaTteshRE®G Ficon of
themwi || beuemidd eds this RefRENSEOMMRIAl 130868019n8E es1@,LEBELT C yol une
det ecti ng art nmonitoring hall calls, the nunbers of passengers getting on
or off, or tHesti Keeforsdbegderiththehes Wt aalst ithal inteaeastioh ofhemef or
detecting t ' e | Co¥O e ' . i zones .gn .t he
day when th@ﬁiﬁdrtgﬁhi guggﬁiec?ﬂ a?lg %gﬁﬁgﬁgg% nﬁ%{?a 15&3%_ Y gﬂgt és
feature  deXe¢HRA 1 MFEP Bt Agi Sieissgibsfi bgfvhe, f ot Udistimdes oaf othe

traffic flows, atrbhgre PRESEL T RO 418 ;70N omt traffic volune data
det ected by ?Ehee trfi?f ic volune et é‘%t i ﬁgmt{)ar r}%\? e"ﬁ?e‘?dér’“(?ﬁ‘(’fe Tndfer al
15 designap®eacticed Histysiegi ohhe fNMctdion TheonbiitiefliBgtiod BT the

constructi JeTg[o P dﬁX%@%tHS giﬁi nction f ncﬁ' on, of e feature
. . . ng. fy% n r an hat tH &
di stingui shi'ng part y 1earning, and reférence 0 9k e Lol mode

distinguishing means 21 in the feature distinguishing part 14 is

a

previously set to be suitable accordingly.

Fig. 8 is a flowchartlghqwing this initialization procedures
in detail. m.

After the initialization processes of the distinction
function of feature modes is.begun, the following processings
concerning the setting of feature modes are -executed at STEP
ST11 at £first. That is to séy, plural time zones in which
featured traffic flows is supposed to be generated in the
building where the elevators are installed are previously
appointed first, and each of them is set to be the traffic flow
feature modes. Then, each feature mode and the traffic volume
data at the time zones are previously registered in the feature
mode memorizipq means 22 of the feature distinguishing part 14.
On that occasion; the setting of time zones may be done sucﬁ-as,
for example, featuré‘mode T at the time zone 8:00 - 8:05, or may
be dgne usiné.plural time zones. such as feature mode 1 at the
time zones 8:00 - 8:05, 8:05 - 8:70, and 8:10 - 8:15. Moreover,
the optimum control parameters are previously set to the set
traffic flow féature modes by means of a simulation method and
the 1like, and they are registered into thé control parameter
table 26 in the control parameter éetting part 16 in advance.

The number of the feature modes and the set time zones are



nuneral 16 designates a control paraneter setting part setting contro
paraneters to the drive controlling part 12 for the optinum group
supervi sory control of elevators. Then, the group supervisory controlling
apparatus 1 is conposed of these traffic__volune detecting part 13,
feature distinguishing part 14, di5tPRcfion function constructing part
15, control paranmeter setting part 16 and drive controlling part 12.
Furthernore, Fig. 3 is a block diagram showi ng the detailed construction
of the gr ouparsamm Vbsobyiogntausiohanycaljpar al tesrell by n thieg. m&hadef &s ebee

numer al esr e fe tingui shi art _distinguishing
feature ‘g e(g'mi ?ﬁ’é ax{hi} Fﬁggvoql‘ rré Sd&t %r%%‘téel%t 6y Sthe! tfi’"g‘g’

vol une det eehé ngntriauﬁzaafqn dreeﬁewm}& nuneral 22 designates a feature
node nenorizing neans regl sterin lg the traffic vol gfrre data at pl ural time

zones and the fEatdlRs M5E85188r r 8APIRA nly to "eadh Bf tHE 14mkefi fvébane

data, refergage,unRadl) 23rdestgaaisas v foal WeltufRdRoadet £641 10 FBARY
selecting the feature node having the highest sinmilarity from the
out puts of th¢ hEeajurg (rde MSAOTiging i RgAsht holPredfhsanee orBqtidelsasitbeof

the contentg, et hg theahdbfod®ds &ﬁ@vrhgwglaﬁén%#%heaﬁﬁ iped es%t:u'&s
di stinguishing part 14.is conposed of each of these neans. Ref erence

nuneral 24 Hsigmeessoh thardicRgrhea’s Weetnefite tHemeedrht ng. fand séeting

and nmodi Tyi aghdde ¢ $hi Nedd sl U@C{A@rbuepratt Deydeajng ARt s NOU Sfilcngpart
14, reference nuneral 25 designates a feature node setting neans setting
the f eat ur ethe number of the feature modes (aforementioned "L") previously.

The number of the intermediate layers and the number of the
neurons of each intérmediate layer may arbitrarily be set in-
accordaﬁgé with the specification of the building or the number
of the ihstailed elevators.

Next, the setting of the NN 31 by the learning means 24.will
be done. For this sake, teacher data are made up from each
traffic flow feature mode registered in the feature mode
memorizing means 22 ét STEP ST12 at first. To put it concretely;
the input side teacher data are composed of the values "X" (X =
(%9, oo, x?), 0= %X, -.., X, £ 1, n: the number of elements
.of traffic volume data G) which are each element value of the
traffic volume data <corresponding to each feature mode
transformed into the form capable of being inputted into the NN
31 by the datum transforming means - 32 in the feature mode
distinguishing meaﬁs 21. Also,. if the traffic volume data.
corresponds to the mth feature mode (hereinafter referred to as.
Tw) , the output side teacher data are com?osed of the outputs
Y" (Y = (Y1, c--0 YY), 0= ¥y, -.., Y. £ 1) of each neuron in
thg output layer of the NN 31 in which the valué of the output
corresponding to the mth feature mode T, is set to be 1 and the
value of the outputs of the other neurons are set to be 0. That

is to say, the output side teacher data are designated as the



mades based on the results of the learning to the feature node nenorizing
means 22, and the distinction function constructing part 15 is conposed of
each of these neans. Ref erence nuneral 26 designates a control

par aneter table storing the control paraneters for the group supervisory
control of elevators, reference nunerél227'designates a control paraneter

setting neans selecting the control paranmeters stored
- 16 - in the control parameter table 26 on the basis of the feature

nodes fromthﬁ feature npde detecting neans 23 and setting them to the
drive contrdPHMREIPArIUEEI°BRH the control paraneter - setting part 16 is

‘conposed of each of thesei1mgamen i = m) Now, Fig. 4 is a block diagram
showi ng the inside construction of the aforenentioned feature node

di stingui shing means’ 2T, Caf#$h ¢. *5™ s a bl ock di agram showing the inside
“construction of shhge HfivedPentnonad rheat Ui e dBe sdeheshi Ngr MeaNSs er%%glelg n
|

Fig. 4, reference nunmeral 31 designates a NN processing the tra vol une
data G fromvehé kpavriBackhlRrAPagetéeer i Hethed tusitwy ttheeXeeghert Aeta thus

di stinction f eal 4T & dages 1a¢hL uadd v f.e e 4t |, 32 _designates a
dat um t rans%ngéﬁn' ngﬁﬁeans franstorm nﬁgeae%%ﬁ é‘?grgreﬁ?gg?g JLes:?‘tlf’ﬁf PPE"% of Lime

data G intoishadiveferaes EAPRISTE 3of bei ng handled by the NN 31, and the
feature node digti QgL SN HEANSELebs-£OMBPSEAERL $HG5E L8NS . o

repeated until the learning of all the feafure modes registered
in the featﬁre mode memorizing means 22 is detez.'mined to be
finished at STEP ST14.

By setting the NN 31 appropriate by making them learn in the
procedures mentioned above’in advance, when the traffic volume
data in arbitrarily time 2zones are inputted, the NN 31 becomes
outputting a large value (near to 1) from the neuron of the
output layer corresponding to the greatly similar feature mode
to the traffic volume data and outputting small values (near to
0) from the neurons of the output layer corresponding to the not
so much similar feature modes to the traffic volume data in
conformity of the general characteristics-of NNs. That is to
say, i1f the inputted traffic volume data are similar to the
feature mode T,, the NN 31 in the feature mode distiﬁguishing
means 21 outputs the value y, closely similar to 1 (y. % 1) only
from the neuron in the output layer corresponding to the feature
mode T,, and outputs values y; closely similar to 0 from the
other neurons in the output layers (y; s 0, i # m).
Consequently, the NN 31 can be considered to output the
similarity between the traffic volume data in the inpufted time
zones and the traffic volume data of each feature mode.

" In daily control after such initialization of the
distinction function was finished, at first in STEP ST2, the

traffic volume detecting part 13 detects the estimated traffic



In Fig. 5, reference nuneral 41 designates a filter filtering each out put
of neurons of the NN 31 in the feature node distinguishing nmeans 21,

ref erence nuneral 42 designates a feature node specifying neans specifying
one feature node out of the outputs of the filter 41, and the feature node
detecting means 23 is conposed of t heSe 2&l énent s. Next, the operation
W 1 be described thereof. At first, the basic concept of the feature node
distinction of traffic flows w.ll be described before the detail ed
description of the operation. Now, the traffic volunme data_ G being
obser vabl e Yiod URe SgEBUB $1ipER%/i REASFTABREr BEPYf 2SSy QortPeafaY FBF”eiéﬁple

as followsicontroll 2Ef B6ny0ldH¥e tdahani€s TP deBecPed Clraffic volumR: abPg
nunber of persons getting on at each floor "q: the nunber of
persons get®intp of Fhat &extHdy ogtistinguishing: Pt nuiber Bhehalfleagures at

each floor dlstlngua. hfn t;tBertnumerw}*mchca}fascatléc%lmede@ﬁg ftlrggl:f c. volume
- 17 - ]sﬁerm)re aday is divided into a prescri d“ti"ve"thi t s

(for exarmﬂaéa 5dmsnunelsl)sheSaNdleBeﬁeF‘a‘Pre tmcrﬁae thendgaffiln vwlivoh data
f eat ur ed tr CstQWSnQEE en tiﬁﬂe%kéfk Idbggamggr%eggngo 8gvators

are |nstalle& 93 Set; e feature nodes are suppose ®ach
of the set unermraﬁflias cheISIedést-a tive mos&f $imilary glounen d3TRP GT&.e observed

for a prescri bﬁQrQEﬁéf%quf Eﬂéﬂedgggqi of the feature mode distinction
| function will be described with the flowchart of Fig. 9
refefred. .

At first, the traffic volume data detected by'the traffic
volume detecting means 13 are inputted to the feature mode
distinguishing means 21 at STEP ST21. After the feature mode
distinguishing means 21 inputs the traffic volume data to the
datum transforming means 32 to transform, successively, the
feature mode distinguishing means 21 inputs the transformed data
to the NN 31. Then, the NN 31 operates the well-known network
operations at STEP ST22, and transmits the output wvalues y,,
«e+, Y. to the feature mode detectinélmeans 23..

The feature mode detecting means 23, which received the
output values y,, ..., ¥.. selects the feature mode having the
most high éimilarity out of them at STEP ST23. For the
selection, it is desirable to use a filter 41 as shown in Fig.
5. This is because the outputs of the NN 31 are Zsually real
values and it is difficult to select feature modes from the real
values difectly. The inputs of the filter 41.are.the inputs to
the feature mode detecting means 23, namely the outputs'of the
NN 31, and the outputs mode_1,:..., mode_Q of the filter 41 ("Q"
is the number of the outputs of the filter 41) correspond to
each feature mode, "being impossible of specifying feature
modes”, and "being impossible of distinguishing feature modes".

~
And, .only one of the output values of the filter 41



exanple, a week) , and the traffic volunes to the feature nodes set as

the foll owi ng equati ons. . feature node 1: Jerr]= (p[err], g[err], -
h[err], cl[err]) feature node 2. Herr] = (P[err], qg[err] , h[err],
clerr]) feature node 3:. G[err]-_:% [err] , qg[err] , h[err], ,

clerr]) feature node i Jerr] = [érr], q[err], h[err], c[err])
Then, a nultilayer type NN, for exanple shown in Fig. 6, is prepared, and
the NN is previously nmade to |earn the relationships between these feature
nodes and the traffic volune data. Consequently, when the trafflg vol ume
data at a cEPFARFHPORIIAI FOnéndr 8ViFpRte etPs Mb e faeturike mRNeBecdhesng

out putting ihpesémste Sd#idlcikeatdlr fe HRES LiHdde | rsmatt-%%i%afﬂnggs%%j;e@ |
data-anong the prepared feature nodes, for exanple the feature "node is
most si mi | aPtt 81ehenquishipeditatarte @odeblinteenes Uhe vednkopfi fyandtthd he
general chapagler bathes 01100 petiREetre a1 e AIrE MHAES le%seh, -
previously, for exanple as follows: an early norning type reature frotfe
(feature noderdysiitle o sPapifyiogefFaOire mpdR5," andbpEtreNGHel FBskYPEere

feature nodeg,(feat th | e, zones _8:15 - 9:20, and an
ordinary ti ?r‘éétcgiewr%egtggglgr% ggs(fgﬁ%n e 1o §e§faaf° e hﬁig?‘?'éyzﬁh‘élﬁﬁf 00 -

10: 05; thehe eaehbetheami rgistnendnspédictyemgi rRepyt iofe takmcaBt ﬁaboggi%]fgﬂsl\l a1
t he

o (ST T g ST TR R i R

control of bh@ieatss they besedoORbeby the any output of NN 31 does not
correspond to any prepared feature mode, because the outputs are
small. '

The relationship of the 6utputs'of the NN 31 and the outputs
of the filter 41 is generally expressed as follows:

mode i = filter i (y,, ..., ¥.) (1 1ig0Q, Q2 L)

mode_1 e {0, 1)_
where sign “"filter_i" designates a function expressing - the
characteristic of.the filter 41 processing the inputs from the
NN 31 and outputting “"mode_i". As for the filtering
characteristics of the filter 41, some kindé of them can be
considered, but only four .kinds of them will be described
hereinafter. Provided that the filtering characteristics of the
filter 41 are not limited to the four.

The first filtering characteristic among them is a maximum
value filter making -only one output of the filter 41 the value
of 1, which output of the filter 41 corresponds to the output of
the NN 31 having the maximum value among the output values
Yise--,¥.. The following is an example of the rules of the
maximum value filter.. .

IF Yo =max(¥i, -.-, i) # Y,
(ie (1, ..., L)Y, 3=(1, ..., L), iz 3)
THEN mode_i = 1
0

mode_j



- .18 - selecting feature node 2 to the tine zones 8:00 - 8:40, and
feature nodes 1 and 3 respective to the tine zones before and after the.
time zones 8:00 - 8:40. Furthernore, there are sone cases where the
NN 31 cannot distinguish suitable feature nodes in the case where peculiar
traffic volune data are inputted or t he2flutiber  of prepared feature
nodes 1is insufficient. In this case, it may be appropriate to
additionally set the tine zone at which the distinction could not be
done as a new feature mMdge uabfed OiaddieUstothe NN 31 by neans of |earning
again. By repeating these procedures, the nunber of feature nodes
necessary and e®b88h t anodeakt FoP. céh bellextractldd, and the precise
distinction of feature mqrg;dggsg@giﬁeabq@eguﬁed Wi t hout using previously set
feature elenments which 1s™mecessary Iin prior arts. The control :
paraneters in trihethecapvsudesvisord eanatiohseof the|fRuses "made 1 nany - (ki nds
of data suc S h nunhers , .0 ar congest ed
floors and “t‘%@—gi vP igrrlle oJTnR Servi ggrg%%%oﬁ? gt% tt%% gb"égi‘%eﬂ e, 't'hg"
setting of Jd ameSNNO31 WHoxkkogkeyasyrs "arodef onspe clisti al et heoctespangist itae,
and the like. However, if the featuyre node_of Jd C a

speci fi ed, "tter}é'gcdﬁ‘tpf’ﬁf”?]feesu?f vt ellr%yé‘ff)lgc?ﬁagar%o%%{ 'paérrrlziaorrgéthgersrb c%ﬁjtbe
eval uat ed fryad haspead fiab1eol uretrer £ Epondingpetomthetspeed fuedt flednhur e

node by met hods such _as sinpul ations_and the Iikg. :muemn,vaﬁ}/es eavm%lnuattihng
control redifl ts% o'PeEEcPevEI BB §F° 8BnP'PEF "pATAMRtets, T to 1S “enabl ed
to set the QRiguU¥dNLEOEHd QIN RAL aPRIEHSs case, the number of the outputs of

the filter 41 becomes larger than the numbef of the brepared
feature modes by 1, that is to say it becomes Q = L + 1.

The second filtering characteristic is the maximum value
filter being an improvemerit  of the first filtering
.characteristic. The state of "being impossible of distinguishing
feature - modes” cannot happen in the first filtering
characteristic, but there.are some cases where the determination
of the feature modes by the use of the ma#imum value has no
significance in case of the state of every output of the NN 31
being approximately the wvalue of 0. 1In this case, it 1is
reasonable to set a threshold value and to determine that the
distinction of the feature modes is impossible when the maximum
value of the outputs of the neurons is smaller the threshold
value. An eiample of the rules of the improved maximum filter
will be described hereinafter.

To a certain threshold value "th"” (0 < th < 1):

IF yi = max(yy, .--, Y.) # ¥; and y; 2 th
{ie (1, ..., LY, 3=, ..., L)y, i# 3j}
THEN mode_1i = 1 '
mode_3j = 0

mode_unspecifiable = 0

mode_unresolvable = 0



te each feature node. Consequently, if the distinction of traffic
flow feature nobdes is capable, the optimum. control paraneters can
automatically be set. Such concept is realized by. nmeans of the enbodi nent

1 shown in Fig.
concerning the
traf fic neans

- 19 - Fi g.
in Fig. 7 to Fi

2 to Fig. 5. Hereinafter, the detail ed description
group . supervisory contFoBSof el evators by neans of the
controlling apparatus of the enbodinent 1 shown in Fig. 2 to

5 will be described in accordance with the flowharts shown

el Qr NOw Fg,lg =Tnk (A ,f'.qm.@.hgp shagping the  outline of

this group supervisory contr

_of el éVators. first, before beginning

the control, the initialitiatijoa dft.the. . Wi.stiAacdlion function of the
feature distinguishipg-part 14 .5 _ exeguted,at STER,$T1. As described

before, the dis
enbodinent 1 is

tinction of the feature node$ of "traffic flows in the
practi ced mddg_unspecifidbde NN' 31. The initialization

of the presum ng function here neans that the NN 31 of the feature node
di stingui shing neans 21 in t7&°+83E 7%

R ngui shing part 14 is

previously set tgLd¥e Sumnbaddlxe =aocordgknglgn, ..., LPig. 8 i's a flowhart
showing this initialization rocedgres in detail. - After the

initialization processB33egmsPEfid

i s begun, the follow NonpddGRSSBYGable = 1

In the equations above described, the outputs “"mode_1", ...,
"mode_L" of the filter 41 correspond to the outputs y,, ..., Y.
of the NN 31. Moreover, sign "mode_unspecifiable" corresponds to
"being impossible of specifying feature modes"; aﬁd the output
"mode_unspecifiable™ of the filter:41 becomes the value of 1 in
the case where~th§re are two or more ﬁaximum values among the
outputs of the. NN 31. Furthermore, sign "mode_unresolvable”
corresponds to the “being impossible of distinguishing feature
modes”, and the output "mode_unresolvable” of the filter 41
takes the value of 1 when the maximum value of the outputs of
the NN 31 is sﬁaller thén ﬁhe threshold value. Besides, sign.
"th" designates a threshold value. In this case, the number  of
the outputs of the filter 41'becomes larger than the number of
the prepared feature modes by two, namely becomes Q = L + 2.

The third filtering characteristic is a threshold value
filtef which has a set threshold value and makes the output
value of the filter 41 the value of 1 which output of the filter
41 corresponds lto the output of the NN 31 larger than the
threshold vélue. In this case, the cases of the “being
impossible of specifying feature hodes" and the “being
impossible of distinguishing feature modes"” happen. And, some
rules to select the.case of the "being impossible of specifying
feature modes" can be considered. Two kinds of examples among

them will be described hereinafter, but as a matter of course

i?ﬁ%ﬁiﬁuﬁicNI function of feature nobdes



concerning the setting of feature nodes are executed at STEP ST11 at
first. That is to say, plural tine zones in which featured traffic flows
i s supposed to be generated in the building where the elevators are
installed are previously appotnted firsf, and each of themis set to be
the traffic flow feature nodes. Then,‘e%éh'feature node and the traffic
volunme data at the tinme zones are previously registered in the feature
node nmenorizing nmeans 22 of the feature distinguishing part 14. On that
occasi on, thgeseffidld ef tdeTRcEONGR MBYsbe Honensuoheasg Mo LN €os
feature node 1 at the tine zone 8:00 - 8:05, or may be done using plural
time zones saehifisitedfiegterapmries aprehect | Weghifedes§o8tD® tve: 05, 8: 05 -
8:10, and 8: 10 8¢, st MUROYEE 5 Erp,]ees%tﬂawghsgnﬂpée HAMRLGS L8 as
previously set to the set traffic ow feature nodes by neans of “a

simul ati on wbehotrasold halluekdiltandlt hdy the thgfpshroddedralmeoftihesconi rol
par amet er ble 26 i e control. par r.settl art 16 in advance.
The nunber 53 °t ﬁésf'eg?u%ge no%eglsr{ganl tsgqg'té% ??n%ééé;%fréggar%atu‘e modes

- 20 - capalled eotedewhgn atbermt acal kyc abtemedebyputhetsethRingo1beger

"L a6t zat POnuRs TR &g hreshadd PRRbeCEIS SRS PRER R S T KRt the
nunber of thae W@ataure Mmedesllear efatthachedesholdevébad Uf £1tEles wegi stered -
'n '~ described as follows.
-To a certain threshold value "th" (O ¢< th ¢ 1):
IF vy, 2 th and y; < th '
(ie (1, «.., L)Y, 3= (1, .., LYy, i# 3}

THEN mode_i = 1

0

mode_j
mode_unspecifiable = 0
mode_unresolvable = 0 .
ELSE IF y, 2 th and v, 2 th
L, 3¢ (1, ..., LYy, i = 3}
THEN mode_k = 0, {k (1, ..., L)}

mode_unspecifiable = 1

hodé_unresolvable =0
ELSE mode_k =0, (k= (1, ..., L)}
| mode_unspecifiable = 0
mode_unresolvable = 1
In the equation§ above described, sign "mode_unspecifiable”

designaﬁes an output of the filter 41 corresponding to the
“"being imposgible of specifyiﬁé feature modes", and sign "moée_
unresolvable” designates an output' of the filter 41
corresponding to the "being impossible of distinguishing feature
modes”. Besides, sign "th" designates a threshold valuef
' Next, the second threshold value filter is designated as the

threshold value filter 2. In the threshold value filter 2, the



the feature node nenorizing neans 22 in advance. Besides, the nunber of
the neurons of the input layer of the NN 31 is set to the nunber of the

el ements of the traffic volume data G and the nunber of the neurons of
the output layer of the NN 31 is set.to the nunber of the feature nodes
(aforenmentioned "L") previously. The nué&Ber of the internediate |ayers and
the nunber of the neurons of each internediate |layer may arbitrarily be
set in accordance with the specification of the building or the nunber of
the installed el evators. Next, the setting of the NN 31 by the

| ear ni ng neemse 24f withé "beimtpninposEdblehied sakeifyirachestuwis anades "made up
fromeach traffic flow feature j ster in_t feature nod _
menori zi ng ?r%gencst "BENs %fffwgggf(?l?g‘io.sc 898’&% ?té.%olr?%r tél?éf’?/? v(ajh”ees’l nput
si de teachethslatf asradanpbseshadfd @ ueabnesy "Offe (XtputeXferr].,, y.. .of

Xerr]) , O Jerr] Xerr] o Xerrl., lerr 1 :_the punber_of elenments
of traffic ?uW%e %lgtae[’ ¥PRAI ERe a?°eta]éa5%me?£n%}h% ?/u%pd’é: Effgf’ﬁ% of r iy Ny

vol ume datgq eQEe&eSPOdbtAgr theesigach vdleaturae wodes bfaské OERE&kHJIO t he
form capabl e of being inputted into the NN 31 by the datum

t ransf or mi ntelyedis te822 YH L BfedefeatRA% 3T0d8 18t i ngui shing neans  21.
Also, if the 14 rafftagn ModM1adadBueLORhESpONESs, 1 o(d e thf he f €@t W gynode
(hereinafter referred to as T[Lerr]) , the output side teacher data are
conposed of2®he Butpuls< ¥z (yLx:(y[err],..., y[err]), O [err] y[err], ...,
ylerr] 1) of gachyneyren), idnat pe oufput |ayer of the NN 31 in which the
val ue of the output corresponding to the nmth feature node T[err] is set to
be 1 and the value dft €hélout-put g) ofJ thellot her - NPur 6ng dte set to be O.
That is-to say,pdepe onbput; Si de teacher data are designated as the

mode_j = O

mode_unspecifiable = 0

mode_unresolvable = 0 .
ELSE IF Iy, 2 th, {k = (1, ..., L)}
‘HEN mode_ X = 0, {k = (1, ..., L)}
mode_unspecifiable = 1
mode_unresolvable = 0
ELSE mode k =0, (k= (1, ..., L)}

mode_unspecifiable = 0
mode_unresolvaple = 1
In the eqﬁations above described, sign "mode_unspecifiable”
designates an output of the filter 41 corresponding to the
"being imbqssible of specifying feature-MOdes", and sign “hode_
unresolvable” designates an output of the filter 41
corresponding to the "beiné impossible of distinguishing feature
modes”. Besides, signs “th," and “th," designate threshold
values to the output  values of the NN 31, and sigh "th, "
designates a threshold- value to the total sum of the output
values of the NN 31. These threshold values may be same or
different from each other. '

The fourth filtering characteristic does not take the



-.21 -  follow ng equations: ylerr] =1 (wheni =m

Y[err] =0 (when i [err] m Successively, the learning is done by
means of , for exanpl e, wel I known Back Propagation Method using the
teacher data thus nmade, and the NN 31 in the feature node distinguishing
means 21 is adjusted at.STEP. ST13. -~ 28The aforenentioned procedures of
STEPs ST12 and ST13 are repeated until the learning of all the feature
nodes registered in the feature node nenorizing neans 22 is deternmined to -

be finished, at STEP ST14. tLing the NN 31 apprqpri by ki ng
them'| ear n %°fPtRz Ypr ddédu?‘esofrrézﬁt%i gﬁeéll' a ovtg’e'l ﬁngﬁ\%%n%%,tqpﬁngﬁat%ﬁé Fartic
vol unme dabati ra&ebi thar chyidd nef zaawds arputnpatibed tot hkeNNoBal becop®Es '

outputting a.large value (near to, 1) fromthe neuron . of th out put | ayer
correspondA§UBo tHe é}l’lb%t I%?%i’ni’lér tF‘@at’tﬂpe”etﬁod’éc’ 9% h lf?%ﬁfi“d vl suine

data and oukptighstén Yykhevadtaencaeaighd 2,0) .fromf heemeurps of fhe
out put | ayer corresponding to the not so nuch simlar feature nodes.,to the
traffic volllme -data¥h iCofPFEBrAFES of St hBSgdREFFi—RHaPALR BHIMt | 27d oFheNNs.

That is tory3ay, of thie rinputt ed beal birer¥AbAEL MRt e SHdPakabri ocidhe
feature node T[err], the NN 31 in the feature node distinguishing neans 21

out puts th&hgalBeuy[er (qf ¢PdsBI 5 STt Fo1th§[ £RPYE = 1)cogepPoRdiEnE t he
neuron in thecREt Pud gyer corresponding to the feature
| z, =Y. / ZY

The aforementioned parameters such as the threshold values
and the like of the filter 41 can be adjusted by trial and error
or by ohline learning after:the system began t6 operaté so that
the case of the "being iﬁpﬁssible of specifying feature modes"
or the "being impossiblé of distinguishing feature modes"
becomes fewer.

The feature mode specifying means 42 in the feature mode
detecting means 23 specifies one feature mode ouﬁ of the outputs
of the filter 41 in conformity with the following rules.

IF mode_i =1 (15 i g L)

THEN select the feature mode i

However, the filter 41 is in the state of the "being
impossible of specifying feature modes"” or the "being impossible
of distinguishing feature modes” in case of mode_j = 1 (L < j g
0}, and conseéuently, the feature mode specifying means 42
cannot seiect a feature mode. in such a case, the feature mode
specifying means 42 may select the feature moae, for exaﬁple,
having been selected the prior time.

After the feature mode is distinguished in the feature mode
distinguishing part 14 as mentioned above, the control parameter
setting part 16 executes the set processing of control
parameters in STEP ST4. That is to say, the control parameter

setting means 27 in the control parameter setting part 16



node T[err], and outputs values y[err] <closely simlar to O fromthe

other .neurons in the output layers (y[err] = 0, i [err] m.
Consequently, the NN 31 can be considered to output the simlarity between
the traffic volume data in the inputted tinme zones and the traffic vol une
data of each feature node. In darl $92 —control after  such
initialization of the. distinction function was finished, at first in
STEP ST2, the traffic volune detecting part 13 detects the estinated

traffic selects the previously set optimum control 2Parameter¥ObUftofladte G i n
the prescribed tine zones on the day when the control is done, and
transmits FRBLEEY RATEMSLRAS FRRIY AU @FCRTIRICT ¢/ Hhéher gdphfRguished

di stingui SEEqurepalB&de,lA'and Tas diRatdd1RctdiStbRgK, S Nh AR drslbo WHLP has
received the traffic volune data, distinguishes which feature node the :
traffic voBafeedaentriodldngs raFE nddel yThshi daiveafsencnpdildng dasst of12

feature Mdgg. LOe dleabbblo QIBIS:08E7 dohdias! of | D Wedrd: ohMeRER AW,

Her ei nafter, fﬂe det ai | ature node distinction function
descri bed ofii the sdte cohkook raramegers Rty STE® STeferred. - At first, the

.t Taf fic vol umaFg h rgn%'i:g(:t gge béol'lbeecttiro?lf fo!fC th\émdig%'gg{:fgrgr%%:glafns o are
inputted to the Teature fode distinguishing nmeans 21" &t T % ter
t he feat ur €eapdee modes by means of learning is periodically practiced
apart from these daily controls in STEP ST6. Such correction may
be practiced after finishihg the daily céntrol, or may be done
every spec;fied terms, -for examplé every week.

Hereinafter, the detail of the periodical  correction
procedures:of the distinction function will be described with
the flowéﬁért of Fig. 10 referred.

At fifst, the following data are monitored in advance to be
inputted to the distinguishing function cbnstructing part 15 in
STEP ST31: namely, each traffic volume data detected by the
traffic volume detecting means 13 and inputted to the feature '
distinguishing part 14 in the past, the feature data
distinguished to each of the traffic volume data, and the output
values of the NN 31 in the feature mode distinguishing means 21
(aforementioned y,, ..., Y.).- And, whether distinguished each
feature mode was proper or not-is_verified by the use of these
data at STEP ST32, and the contents of the featurs mode
memorizing means 22 are modified aﬁ STEP -ST33 in case of being
determined not to be proper. '

Thereby, -the verification of the propriety at STEP ST32 is,
to be concrete, executed by the use of, for example, specified
threshold values h...., hw:,. (for. example, hp., = 0.9, h.,.
0.1) és follows. NoQ, for instance, supposing that the feature
mode distinguished from a certain traffic volume datum is T, . As

described above, the output wvalues of NN 31 (y,, «-., Yi)



di stingui shing neans 21 inputs the traffic volune data to the datum
transformng neans 32 to transform successively, the feature node

di stingui shing nmeans 21 inputs the transforned data to the NN 31. Then,
the NN 31 operates the well-known net\/\orgfo operations at STEP 'ST22, and

transmts the output values y[err], . ylerr] to the feature rmde
detecti ng neans 23.. The feature m)de detecting nmeans 23, which
received the output values y[err], ..., y[err], selects the feature node

having the nost high simlarity out of them at STEP ST23. For

the selectiQuy blobsa 65T EAP! & liQ 281 &8s Fbd dufler kA% £SROVB 1 LA FiGta Bna
This is because 'the outputs of the NN 31 are usually real values and It is

di fficult toesshecteasfagrurmedsodess fstemrihdry etlte Gaptieze dirpdet Iwemo'fhemg

i nputs of the filter,41 th o] he f re,pode ting, neans
23, nanely the2out pu s oglt%h gl\i\l %El%d ttﬁe ouoﬁlgtt}?s rrr{)gd) 39%&9 9%1

of the filterodtebBgHdinags ﬂoh@ﬂwmmloﬁuih‘md)mq:nmseofmoﬁhe ~hieleen 6i|1):put

correspond to each fe_ ture "bei ng |rrp055| | i ng,
feature nodés?, ARG bglené’ul"r?rﬁos& BYES of ' di 5t 1 ngl SE f‘éai"ﬂ? n&éégﬂr

And, only Qlﬂ@n ahe ttheesmnq)maluealmes aafl thlee othiekt ebtpéa. values are

- 23 - correspondl g% sui one of the f eat ure nodes, bej ng
i npossi bl e oF”?péEFfW?{g ki 85% "‘a tUgh g * hef Ag R gtRS yatigp. the
di stingui shi agsteattien mRdests baewmet:henwlw vef ptopasl. t he

¥m > Baness ¥r € Do (k =1, ..., L, k# m

~ Otherwiée, the number of the feature modes registered in the
feature mode memorizing means 22 is determined to be
insufficient, and an inputted time zone is newly made to be a
feature mode and registered into the feature mode memorizing
means 22 together with the traffic volume data at that time at
STEP ST33. Besides, by executing a simulation, the optimum
control parameters to the newly registered feature mode are
registered to the control parameter table 28. Thase procedures
-0f STEPs ST32 and ST33 are repeated until the procedures are
determined ag STEP ST34 to be finished to all of the data
-inputted at STEP ST31.

Moreover, in the case where the traffic volume of the time
zone appointed to be a certain feature mode has changed owing to
the environmental changes of the building or secular changeéh
and the traffic volume data similar to zany other fesaturs mode
become to be observed, the time zone 1is determined to be
unnecassary to be a fasature mode, then the feature mode is
eliminated £from the féature mode memorizing' part _22 ét STEP
ST35. The procedures of STEPs ST31 to ST35 are exescuted by the
feature mode setting part 25 in the distinction function
éonstructing part 15. If the contents of the feature mode
memorizing part 22 are renewed as the results of the procedurss

of STEPs ST31 to ST35, the learning means 24 corrects the NN 31



ot-her output val ues becone the value of 0. Upon this, "being i npossi bl e
of specifying feature nodes" indicates the case where two or nore feature
nodes, being considered to be highly simlar to each other, exist and
speci fying any of themis inpossible. Further, "being inpossible of

di stinguishing feature nodes” i nditaBes~the case where the any out put
of NN 31 does not correspond to any prepared feature node, because the
outputs are smal | . The rel ationship of the outputs of -the NN 31 and
t he out put f_the filter 41 is generally expressed as follows: _

mode | 15T SpaFPRg cpboush’ et BEERL e RRaRREE £8D nee "k rtara)
node_i [ers}14 Oso BT Mhehewsign Fifg.l Ber thedeshgnad@sct ibunekbosa exdy &FSi N
the characteristi ofefth% filteé 4%_?roces_sin the inputs fromthe NN 31
and out putt¥g® é'ﬁr?ﬁ‘d gakure Rgde fiptingten “FynGEEPPnGt STEPa ériisti cs

of the filtgf. 4lareSoDRidigads of them can be considered, but only four
kinds of themw | be described hereinafter. Provided that the filtering
charact eri sti ¢ Nt A& 219 (H&r £33ty MRde PPRPT4END PERE RBuran alwaykhe

first filtgsipgpehprasderdStd:ecameng theMabsva peXEMMayalus f4)Ler sreking
only one output of the filter 41 the value of "1, which output of "t e
filter 41 thTE$E0Rds tHhent hBeodiptinsFiahea MNIREYhafi ridhe Her afibiicmifrhoval ue

anong the g Vabees ad@ckion, YEGLEdion' NEHO! LW R8p i Sgé‘Jh.eX%B' e of
the rules . of the maxi numvalue filter. I F y[errT = max(y[err],
..., y[err3foqemeptrigpedr]is all of(jthe(lgroup . supdryisgrl, .cqrtroli 1)
_THEN rn¥¥%éedﬁr;s shown in Fig. ﬁpde j =0

Hereinafter, the control parameters in elevator group
supervisory control will be described. .

In elevator group supervisory control, the improvement of
the service of_the traffic in buildings is promoted by selecting
and assigning proper eleévators to each hall call generated at
each floor. Evaluation functions are usually used to the
selection of the assigned elevators. The methed wusing the
evaluation functions is a method having the following steps:
namely, the step of assigning each elevator to tbe latest hall
call for the time of being; the step of totally evaluating the
service states anticipatable after the aséignment such as the
wa;ting " time of passengers at each hall, failufes of
pradictions, passing through because of no vacancy, and the liké
by the use of evaluation functions for example shown below; and
the \step of seleéting elevators taking the best evaluation
value.

J(1) = W, x £, (1) + W, x £, (i) + W, x £, (i) + ««-

J(i): the total evaluation wvalue when the® ith
elevator is assigned for the time of being

f. () : the evaluation of the anticipatable waiting
time of each passenger when the ith elevator is

assigned for the time of being



- .24 - modeunspeci fiable = 0 ELSE node k = 0, {k =
(1, ..., L)) - nodeunspecifiable = 1 In the above

descri bed equations, the outputs "node_ 1", .... "node L" of the filter 41

correspond to the outputs y[err] ..., y[err] of the NN 31. Mreover, sign

"nodeunspeci fiabl e" corresponds to
nodes"”, and the out put.

val ue of

"bei 4§ Trnpossible of specifying feature
"nodeunspeci fiable" of the filter 41 becones the

1in the case where there are two or nore maxi num val ues anong
the outputs of the NN 31. In thjs case

he prepared™ feature no

1, that is to say it becopeed@x&idnst Wdhen the Theh sebovxkdd |iserasyigned

char act er

t he first

istic is the pmaxi numyvalue filter being an i mpr ovenent

di stinguishing feafuig . BdeSvaluadbRl of RABPGAssihg thide;h Hddatlse
characteristic, but there are sone cases where the determ nation

of the feature nodes by t 9 BlevaFandve ¥RaRi Hien Vil Fd a8 R0Ls stfiigmieance

filtering

in case of the state of ewgrycRitPUle ¥fs bBendN 31 being approxinately

, nber. of f
tﬁgne¥$ u§ﬁhﬂgeffggg?r%%tf¥; %ta Qg Pgtfﬁgé% %ées

filter 41 becomes | &rHar {

t he
by

of ~

filtering &RAr5Reeri™® i°F. ®°¥hBIstate of "being i npossibl e of

the wvalue of 0. In this case, it .is reasonable to set a threshold"

val ue and

i npossi bl e when the maxi mum .y

the thres
filter

t o det er nfine Wshatd. t heeighstharempsAr of LeahEheegivatvaitie Lt s

hold value. An exanp e rules t he 1 nproved maxi mnum
: failures of predictions and the evaluation

of the paésing through because of no vacancy
respectively |

In the above mentioned equation, reference signs W,, W,, W,
are weight parameters designating the degrees of ‘serious
consideratioﬁ for each kind of the evaluation items such as the
waiting time and the 1like. The setting of these weight
parameters has. a greét influence u?on control results, for
example setting the weight pafameter W, for the waiting time
high would enable to shorteh the average waiting time but would
enlarge the failures of predictions and_ the passing through
because of no vacancy, and the like.

Furthermore, the Eontrol parameters in the elevator group
superVisory control are not limited to the above mentioned
weight parameters of the evaluation functions. For example, in
office buildings and the like, it is generally practiced to
raise the allocation éfficiency of cars to the lobby floor,
where traffic congestion is anticipated, by allocating plural
elevators or dividiﬁd“thé stoppable floors of each eleyator or
the 1like in the opening time zone. It is also practiced to

forward elevators to the specified floors in the lunch time zone

‘or in the closing time zone. The settings of the numbers of

allocation elevators to the'lobby floor, stoppable floors and

forwarding floors are also important control parameters in the

| ve. .of t ~ ' N
8l gy g ROn0Y! B Setf1 RS oRCHE Ol | S sal | er



wi-l | be descri bed hereinafter. To a certain threshold value "th" (0 <

th < 1): IF yi = max(y, ..., y[err]) [err] y[err] and y[err] th

{i E(1, ..,L), j =(1, ..,L),i [err] j} THEN nodei =1

node_j =0 nnde_unspecifiagle =0 ,
modeunr esol vable = 0 3 - ' - 25 -

ELSE IF y[err] = y[err] = nax(y[err] , y[err]) [err] th

(i, j [err] (1, ..,L), i [err] j) THEN nodek = 0, (k = (1,
.., L)Y nodeunspeci fi abl e 1
nndeunresolvab?%ﬂﬁﬂq)G’oup sumdrSE sorppdekt o 10, (k = (1, ., L)}

nmodeunspeci fi abl g - nmedeunresal v

equati ons above d'sescr|buh e "o ﬁiﬁgeﬁno 61° cu?a“%%L“a%f ﬁ”u3ﬁ|?11ﬁe 41

correspond tcnﬂ&mpxnﬁqmamstyts, .thsg maﬂhoaheLhhhelpréﬂywaouawensigm enables

"nDdeunspeC|f|abIe" corresponds to . "bein |np055|bl of specifying feature
nmodes", and the° ?&ﬁiﬂn“ha'ﬁggé“ﬂﬂspﬁt??ﬁ %ﬁ PR AHrE© ?lP?é?mﬁﬂ?%ﬁﬂxﬂnﬁ?cbhe

val ue of 1 igratfie caBes Whesuddeseaar ent \WRvehcdDbe MRXUTHEL YA US§qanRpRg

t he
like.

EMBODIMENT 2.

Next, the embodiment 2 of the pr esent invention will be
described by the use of drawings. Fig. 11 is a block dlaguam
showing the construction of an embodiment of the invention to b;
described claim 8. In Fig. 11, the corresponding elements to
those of Fig. 2 are denptéd by the same reference numerals as
those of Fig. 2 and the description of them will be omittéd.

‘In Fig. 11, reference numeral 17 designates a control result
dgtectihg part dJdetecting the control results and the drive
results of each elevator as traffic means. Reference numeral 18
designates a control parémeter setting part being different from
the control parametar setting part denoted the refersnce numeral
16 in Fig. 2 in the point of not only setting control parameters

or the optimum group supervisory control of elevators to the

th

drive controlling part 12, but alsc executing the correction of
the control parameters on the basis of the control results and
the_driva results detected by the control result detécting.part
17. Besides, the groﬁp supervisory controlling apparatus 1 is’
composed of these control result detecting part 17, control
Parameter setting part 18, drive controlling part 12, traffic
volume detecting part 13, feature distinguishing part 14 and
€istinction function constructing part 15. Furthermore,
reference numeral 4 designates a user interface, connected to
the group supervisory controlling apparatus 1, for exhibiting

the reference data such as the control results and the drive



outputs of the NN 31. Furthernore, sign "nodeunresol vable” corresponds to
the "being inpossible of distinguishing feature nodes", and the out put
"modeunr esol vabl e" of the filter 41 takes the value of 1 when the nmaxi num
val ue of the outputs of the NN 31 is sw% | er than the threshold val ue.
Besi‘des, sign "th" designates a threshol’d value. In this case, the number
of the outputs of the filter 41 becones |arger than the nunber of the

prepared feature nodes by two, nanely becones Q=L + 2. The third
filtering characteristic is a threshold value filter which has a set
t hreshol d v&PR&E! &R ddpEkESLS I’R&Y otitgpuaontyalueesfilt hé=f4dtiong fhadthel Valdie of 1

whi ch out put,.0f the fi Lt er rLesp he coytput, of the NN 31
| arger than the tﬁr Shol dcGll fﬁg ﬁ% 89%I‘ssc’:tl%nt(s:ag)e t he'®*Fasss s%tf ade
"being inpossrite thef cospeelfg/angletfeeat ure nodes” and t he "bei ng

| npossi bl e of disti I h|n gature nodes” happ And, sone rules to
sel ect the casell': % tn%g "hej %%f?Trpd(;lsgfﬁf’es%?w‘é"ﬁeégf’y‘??l“gal‘fe(gat‘:ﬁf’étﬁbﬁ"w“ can
be consi der ed. Lﬂ'ﬁ\ogﬁ(ounjssupfe*exam esorarengindg hegpardcusbe deseggbedy ;3

her ei naft er but as a tt of course
- 26 - t RIS, GPEY 2 ?% se"r*é%teli“ﬁé‘°scé§é~e%?°“ﬁlﬁ‘€ vopdihnge iafpdesi-blde  of

speci fyi ng &eat gesoradiasy’ wiee saale kiefbisitkd MUMR@alWOas thosdlof IFS], 4 he
first threshol d value filter is designated as
and the description of them will be omitted.

In Fig. 12, reference numeral 28 designates a control
parameter correcting means correcting the control paraheters set
in the drive controlling part 12 and correcting the contents of
the control ‘parameter ‘table 26 on the basis of the control
results and the dJdrive results detected by the contrel result:
detecting part 17. The control parameﬁer setting part 18 1is
compqsed of the control parameter correcting means 28, the
control parameter table 26 and the control parameter setting
means 27.

Neéxt, the operation will be described thereof. Fig. 13 is a
flowchart showing the outline of the group supervisory control
procedures of elevators of the embodiment 2, and the same
processes as those of the embodiment 1 are denoted by the same
step numerals as those of the corresponding steps of Fig. 7.

Before beginning the control, .the initialization of the
'distinction_function of the feature distinguishing part 14 is
executed at STEP ST1. The initialization of the distinction
function is executed in copformity with the procedures shown in
tha flowchart of Fig. 8 Iike in the case of embodiment 1. In the
daily control after such procedures of the initialization of the
distinction function, at first in STEP ST2, the traffic volume
detecting part 13 detects the estimated traffic volume data G in
the prescribed time zones on the day when the control is done,

and transmits the detected traffic volume data G to the feature



the threshold value filter 1. In the threshold value filter 1, t he case of

the being inpossible of specifying feature nodes” is selected when there
are two or nore outputs taking |larger values than the threshold val ue
among the outputs y[err], ..., y[err] of ,.the NN 31. The rules of the
threshold value filter 1 wll be descriBgd_as,folloms. To a certain
threshold value "th" (O < th < 1): IF y J[err] th and y[err] < th-

(i E(2, .. ..,L), (3, ..., , L), i i} oo THEN

modei = 1 isti L shingT4E], = . deunspecifiable 0O
modeunr esol Vabire Lo b ind gﬁhﬁE’?F T2 (B85 Cn Ahef\PEFPRLng ¢ ot T4,
jlerr] @bich.ha};cecdisrd]the traffic vollhENI&DEL &istiBguitkes Gilich - - .
)} faat de unspecifiable 1. nodeunr esol vabl e
=0 EE8EEUT BRES ctae PRyt le (qplume datm belongs to at STE? ST3.

modeunspeci fhabl erecdiures of the featUPEewbuLF0k¥aRELIon ks also! Bl eg
equati ons above described, sign "node_unspecifiable" designates an output
of the filtéP 4I°ErHETpdnat ng'e FrPRRIUT}eishgYPnpBsEhidIfd oykchepbce f yB i
feature nodesjiixanth sdr@ncas®der cuarespbyaldg’ 1. designates an  out put
of t he filter 41 corresponding to the "being inpossible of

di stingui shi ng }e8turde m5gEure 1A des distgpguishedddsi ghat 6satutdmeskeol d
val ue. d%@ﬁimgﬁfﬁhfﬁ%cpgfktﬂlr%§h9£gtfﬁﬁéaeagbbggrtﬂé;éy%%kgga§§¥L£% e&he

setting part 18 executes the set processing of control

{i,
L

parameters in STEP ST4. That is to say, the control parameter

_ setting means 27 in the control parameter setting part 18
selects the previously set optimdm control parameters out of the
contrel parameter table 26 in acc&rdance with the distinquishéd
feature mode, and sats the selected contrel parameters to éﬁe
drive_ controlling part 12. The drive controlling part 12
executes the group supervisory control of elevators at STEP STS
on the basis of the thus set control parameters. The control
results of the execution of the group supervisory control and
the drive results of esach elevator ars detected by the control
result dstecting part 17 to be transmitted to the control
parameter setting part 18. The control parameter setting part
18, which received the dJdetected control results and drive
results, corrects the control parameters by the control
parameter correcting means 28 of the control parameter setting
part 18 at STEP ST7.

Hereinafter, this <correction procedure of. the control
‘parameters will be described. As mentioned above, the control
Parameters can previously be set by executing simulations énd
the likes according to feature modes. Therein, it is determined
in actual controls which feature mode the detected traffic
volume data correspond to. However, the detected traffic volume

data definitely are the data similar to the traffic volume data



threshold value filter 2. In the threshold value filter 2, the

- 27 - case of the "being inpossible of specifying feature nodes"” is
sel ected when there are two or nore outputs taking |arger values than a
certain threshold val ue anong the outputs y[err], ..., y, of the NN 31 and
when the total sum of the output values 8% the NN 31 exceeds anot her
threshold value. The rules of the threshold value filter 2 wll be

descri bed as foll ows. To certain threshold values "th[err], "th[err]"
(O < th [er39roesperfink 49 CthAdrepReerriative Laafuapr mode jremorized| Fn
ylerr] th[@HJ]fa%@dr¥[ﬁHd& memgplzlng means 22, (énézdblno )acéoré:bluh'th%a;

[err]L } THE nodei = node] =
unSpeCifIab|%?&£q§e m°de C°m91°t°ﬁmdeGRF€@ﬂ#qnﬂ§We sope °fr°r$ﬂ§§QHthab§éﬁ]

thferr] {k 3,ddee h LY )ases  HEN_ ppd LK 1, )
nDdeunspeC|f| i?e gn_tpe trartic volune dagge ﬂ%rgg%lvé%$J q?d; - Ing ESE%
modek = 0, (cds;s,(rhe.99¢uigq parameter corramsdegumspesifd abl ere Qontrol

parametar setting part 18 ‘corrects the control parameters  at
STEP ST7. This correction of the contro1 parameters is executed
accordlng to the control results of the group supervisory
control of elevators executed at STEP ST5 and the drive results
of each elevator by refgrring the control parameters set at STEP
ST4 as the standard values. .

Now, the correction of the control parémeters can be made by
means of online tuning or offline tuning. :

.Negt, the correction of the control paéémeters by means of
online tuning will be described. The control results
(hereinafter referred to as E) and the drive results of each
elevator (hereinafter referred to as E,) are monitored in order
every unit time (for example, every 5 minutes) for all time
zones in which equal feature modes were detected at STEP ST3.
Then, if the éﬁntrol result E or the drive result E, satisfies
prescribed conditions at a certain unit time, the values of the
control parameters are increased or decreased from the standard
values in accordance with the control result or the drive.
rasult. Thus, the values of the control pérameters are corrected
from the standard values by means of online tuning in accordanca
with the control results and the drive results detected in real
time, and thereafter the control is executad using the corracted
values in the time zones at which the equal feature modes are
detected. The described is the correction of the control
parameters by means of online tuning.

Moreover, the control results E and the drive results E. are

monitored in order £for all time zones in which equal feature



nmedeunr esol vable =1 In the equations above ‘descri bed, sign
"nodeunspeci fiabl e" designates an output of the filter 41 corresponding to
the "being inpossible of specifying feature nodes", and sign "node_

unr esol vabl e" desi gnat es an out put of t he filter 41
corresponding to the "being inpossible —oB7drsti ngui shing feature nodes".
Besides, signs "th[err]" and "th[err]" .designate threshold values to
t he output values of the NN 31, and sign "th[err]" designates a threshold

value 10 theslotal SWBAEHICA0UEBS ¥Rl UsRaOl JenendNoghecdaas diar gohol d

val ues may be same or different from each ot her. e fourth f||ter|ng
char act eristi dhdoedrivet teskdtt K. satisfies prescribed condltlons, the: -

28 - Ol CLh s gr Yen@l LSRN SpaBgndfid NRULS 5&% fighter

41, but ta e ratros of each output value to t e total Jal ue.
In this sesesdaride wihbk thepedrgrofloreshbt di |ther drdle aeeulml,esargﬂa;hed by

. the reference signs z[err],. ....,zlerr t he ut err

L)} is expFeR% as°%h§£?oFP8§f%b goatTeH & tab ?h%g PﬁFe§g8FwFﬂe fireter 41
are afor em@&&ﬁm aachhehavactetiat ief the ddmmublybefirlletﬁa‘rsv\/ryycmela%s
nDdlfled to t he ut z[err] corresponding to the input y[err].
z[err] = yPE ?f§lﬁ r FPPI79- " The af orenmentioned paraneters such as the

threshol d val ugs executing such corrections of the control parameters in
order, the group supérvisory control of elevators using the
control parameters suitable for the characteristics of the
building becomes capable of beihg practiced.

Furthermore, the concrete examples of the correction of the
control parameters will be descrlbed Now, the numbers of the
‘allocatlon of elevators to- the lobby-floor in an office building
at the opening time zone will be considered as an example of the
control parameters. Great many passendgers generally visit the
lobby £floor in this time zone. Accordingly, it is often
practiced to promote the improvemeﬁt of the transportation
efficiency at the lobby floor by allocating (or forwarding)
plural elevators to the lobby floor in this time 2zone. Such a
system is generally «called Lobby Floor Plural Elevator
Allocation System. How many elevators are allocated at the lobby
floor has an influence upon the transportation efficiencies of
the whole building in this Lobby Floor Plural Elevator
Allocation System.

It 1is requifed to consider the following items for
determining the optimum number of elevators allocated to the
lobby floor.

That is:

* service situations to each floor
* the allowance of equipment for traffic demand

* drive situations at the lobby floor



and the like of the filter 41 can be adjusted by trial and error or by
ohline learning after the system began to operate so that the case of the
"bei ng i npossi ble of specifying feature nodes" or the "being inpossible
of- distinguishing feature nodes" becones fewer. '~ The feature node
speci fying means 42 in the feature node 3%efecting means 23 specifies one
feature node out of the outputs of the filter 41 in conformty wth the
foll owi ng rul es. | F node i =1 (1 [err] i [err] L) THEN sel ect
~the feature node i * theHowgm®s ,oft el icbheéntddativni BEt BRe Séqili Epnintt ke
"being inpossible of specifyi feature nodes" or the "being inpossible
of di stingui shing feafﬂgehﬁﬁ%égg°Fﬁ'case of mde j =1 (L <j [err] Q,
and consequently, Adwxifonabiurgbsigle spiaci fngpdg NMFaBS-42p1 GAAMNOtESR)AGL A
feature node. In such a case, the feature node specifying means 42 nay
sel-ect theriigariemnmsdetet qi-o8R5RPI BN ITRFeHE PP diNecEREVI®R 0 itde ti ne.

After the {eatyra Jmdeyi SoflietkirBguhShak ierauybsext@asdlrt%emgﬁbyd&fé&'éﬁ%gi shi ng
part 14 as mentioned above, the control parameter setting part 16 executes
the set proesssiqfy e onvrpling@fasdr¥ptoihr JEERhSTE, aThasuimlusessay, the

control  pagAlel St prele! kBYs BRENSRhd, N chBea LM lonPBEARRL CLp SEL L 04 P
number of elevators to the lobby flgor w;uld bring about a great
deal of improvement of the servi;ef But, if there are few
surpluses of the equipment, the allocation of many elevators to
the lobby flopr'would bring about a change for the worse in the
service to the flooré_other than the lobby floor as the result
of over coﬁgéntration of the equipment to the 1lobby floor.
Accordinglyh.it is considered te be proper that the allocation
number of elevators to the lobby floor éhould be corrected from

the prescribed standard values in conformity with, for example,

the following rules.

" [CORRECTION RULE 1]
IF ( (the allowance of the equipment is large)

and (the drive situation at the lobby £floor is not

~ good) '
and (the service situations to the floors other than

the lobby floor are good)
| énd (the concentration degree of the equipment to the

lobby floor is not high) )
THEN (increase the concentration degree of the

equipment to the lobby floor)

[CORRECTION RULE 2]
IF ( (the allowance of the equipment is small)

and (the drive situation at the lobbj floor is good)



sel ects the previously set optimum control paraneters.out of the control
paraneter table 26 in accordance with the distinguished feature node, and
sets the selected control paraneters to the drive controlling part 12. The
drive controlling part 12 executes the group supervisory control of

el evators on the basis of the set confrg? paraneters at STEP ST5.
Furthernore, the correction of the distinction function of feature nodes
by neans of learning is periodically practiced apart fromthese daily

controls in STEP STgng Spugle Gi-heebi 9t i@ onl2e tor atlel Gadoakt eknbinkshing the |
daily control, or may be done every specified terns, for exanple every
week. Herei nafter, the 4ekky IT19Prt &k k&% odi cal correction procedures

of ‘the distinction LuCtiN WhblydedesChbleds i hend Nepiaushach ofoFio.
10 referred. At first, the followng data are nonitored in advance to

be inputted to the distliohgui E¥qry ifsuhég®on Jconstructing part 15 in STEP
ST31: nanely, h traffi ta he ffic.volunme
r82§" (GedOldTe AR dBRChedablod NCaad 1Al fi e vOLLL

det ecti ng neans and inputte e feature I stinguls |ng9 pa 14
in the past, t he dadipoerat thatthe dpbby ngwioghed to each of the traffic
vol unme data, and the output values of the NN 31 in the feature node
di stingui shing neans 21 (aforenentioned y[err], ..., y[err].) . And,
whet her di sti Bguhshakmreaticlddedt uire nbede afasepenpiined Qohditsiosar i Eaed by

the use of these .data %t STEF STBE $€§Pthe ggn%e tsoo% tge f eat ure_node
menor i zi @ REaRESY é?e FBAFTT o atP ST SISP S R 23 s 6°BF Db RG=CHet eF i ned
not to be jpagpating thdhegehyrall hesatariicki catitoatDénd heopr opreet yraup STEP
ST32 is, ;G%e2312895r33§¥ro X%%%%E% QthgﬁgLE¥§&g’rgéﬂitgx%qpk%ﬁi%gggﬁéled
how each elevator has run and stopped.
Fig. 14(a) to Fig. 14 (e) are explanatory drawings showing
the simulation results of the elevators' behaviour at the
opening time Zzone in. a standard building equipped with six
elevators. And, Fig. i4(a) to lFiq. 14 (e) shows the compared
results in each case where the number of the allocated elevators
to the lobby floor is changed (from one to four) . {(The lobby
floor is the first floor 1F in this case. Hereinafter, the lobby
floor is designated by reference sign 1F. Ang, the floors of the
second and more are designated by reference signs 2F; 3F, ... in
order) . Therein, that the number of the alioéated elevators 1is
one means the ordinary allbcation system where pl&ral elevétors
are not allocated. Fié. 14 (a) shows the average waiting time of
passengers, Fig. 14 (b) shows the unresponding time to hall
calls, and Figs. 14 (c) to 14 (e) show some examples of the drive
results. The average waiting time shown in Fig. 14(a) 1is
generally incapable of being observed, however the other control
results E and drive reéults Ev are observable.
For example, following data are obseivable as the control
results E and the drive results E,. . '

That is:



threshold values h[err], h[err] (for exanple, h[err] = 0.9, h[err] =

0.1) as follows. Now, for instance, supposing that the feature nbde

di stingui shed froma certain traffic volune datumis T[err] As described
above, the output values of NN 31 Y[err], ..., Ylerr].)

- 30 - correspond to the simlarifti between traffic volunme data and
each feature node registered in the feature node nenorizing neans 22,

and accordingly, if only one out put val ue corresponding to the

di stingui shed featu e | noqutput, ylerr]) anong the output val ues
y[err] ..., y[err]Eggﬂgs ge%gﬁﬁg'ﬁ%rge ’ ?hdﬁ the threshold value h[err]
and the other output val ues arethsniddtgibuhaentdfe ther eshekpdovdinge thperr]

as the next. equation, the distipnction results are determned to be proper.
y[err] > h[err], y[err] < h[errkggméﬁgifaﬁig. , L, k -[err] m

O herwi se, the nunber of thehtethermuneedestregnsd erfedhenfabeurdeairure node
menorizing neans 22 is detérnmi eqr to be insufficient, and an.
inputted tinme zone is newy nad%F?{}ﬁxiﬂﬁs feature node and registered into
the feature node nmenorizing meeens Mihdeeget heimad tdf phestiraf fhfougdl ume data
at that tine at STEP ST33.. Besjdes, by executing a sinulation, the optinm
control paraneters to the new yPTEYiSh &feB°f¥3E3NY node are registered to

the control paranet gridablesulés: ThoSe procedys esru®f BIEPS B132 and, ST33
are repeated until the procedures are determned at STEP ST34 to be
finished to all of the data - P.v)

A, : waiting rate

A,;: the waiting rate of the floor 2F or
more

Run: total running time

R..;: stopping rate at the floor 1F

R,‘z; total stopping rate at the floor 1F

P,.: the number of times of the departures -
from the floor 1F

P..a: the number of times of thé departures
from the floor 1F without passengers

Each item included in each condition of the aforementioned
[CORRECTION RULE 1] and the [CORRECTION RULE 2] can be denoted
for example as follows with the control results E and the drive
results E,. |

* service situations to each floor

[the distribution r of the unresponding time to the hall

calls of the gonprol results E} -

The waiting time of each passengef is suitable for
indicating sérvice situvations, but it is incapable to measure
the respective waiting time of each passenger. Then, the service
situations are generally indiéated by the unresponding time to
hall calls. However, the waiting time and the unresponding time

at the floors other than the floor 1F considerably accord with



I noutted at STEP ST31. Moreover, in the case where the traffic vol une
of the tine zone appointed to be a certain feature node has changed ow ng
to the environnental changes of the building or secular changes, and the
traffic volume data simlar to any other feature node becone to be
observed, the time zone is deternmine#l to be unnecessary to be a
feature node, then the feature node is elimnated fromthe feature node
menori zing part 22 at STEP ST35. The procedures of STEPs ST31 to ST35 are

executed by the featur de. settin art.. 25 in__the distinctian
function cost rik %rnéugpﬁrfy i%.n°ﬁfaé%ﬂﬁ§ "EERt BRTE BT K ﬁ%ﬁa&&?@r node
Menori zi ng 1\ ta2snsen r enered. as4tidle erduFig. ofidtlble. protedis eshyomab¥EPS

ST31 to ST35, the | earning neans 24 caorrects the NN 31

S 10 S R asehinr g DL 1S dit oy PP oRBnhr BAE Y ridee Seosress
ST12 to STlzh stkumcide RipreS plubed bheveosdseciioniyeeeddr as ahe tmabiic
flow feature node distinction function at STEP ST6 in_Fig. 7 are finished.

The NN 31 alfd tife FaFiGHEehodeSefPGViREPRY paft 22 wahtdaltRayde FdorapF

proper by exasi#indnihe abeve rmntipaedigeecedur esndf comre_r;@gs'tp,{u ihgn the
di stinction accuracy of the traffic flow feature node distinction
functi on (ﬂﬂfeQQQPGRé%tti%RxﬁR hapgde calls is not suitable for being used

as the index for evaluating the service situations at the floor
1F. Then, for example, the drive situations at the lobby floor
1F, which will be described.later, can be considered to be used
as the replaceable index with the. unrespbnding time to hail
calls. -

* the allowance of equipment for traffic demand

[waiting rate A,, the waiting rate of .the flqor 2F or more

A,,, total running time Run]

The waiting rate A, indicates the ratio of the average value
of the (total) time when each elevator 1is in a waiting state
with its door closed (out of operation state) to control time.
For example, if the contreol time is one hour and each elevator
is in 1its waiting state during half an hour totally on an
average, the waiting rate A, becomes 0.5. Besides, that .the
waiting rate A, is 0 is the state where every elevator is fully
operating without becoming out of operation state once, and that
the waiting rate A, is 1 conversely means the state where each
elevator operates at né time. Similarly, the waiting rate of the
floor 2F or more A,, indicates';he ratio of the waiting state at
the floors 2F or more.

Because plural elevators are for being allocated to the
floor 1F, the more the number of . the alldcated elevators
becomes, generally, the longer the time required for forwardiné
them and thg.longer the total running time Run becomes (Fig.

14(c)). As a result, the time when the elevators are in the



aferenentioned is all of +the group supervisory control procedures
shown in Fig. 7. Hereinafter, the control paraneters in elevator °
group supervisory control will be described. I n el evator group
supervi sory control, the inprovenent of the service of the traffic in
buildings is pronoted by selecting and #&signing proper elevators to each
hall call generated at each floor. Evaluation functions are usually used
to the selection of the assigned elevators. The nmethod using the

eval uation f | O ' ayl the fol lLowing; steps: 9 |y, .the
step of asgﬁggghg ggghge?3€2%€55%{:t%éggégtest ha cgfl ?gr ghggfin%nof
bei ng; thepstepcoiat ot ehd Wwaitdlngatiimg tatve theerfilicogssi2Et @ amviriecibpababs e

after the assignnent such _as_.the i Li. A ssengers ..a each
hal |, fai® ﬁfggr-o%°‘?ﬁ%§ Vcﬁ%gn§?¥§%é§ﬁ gtéhggﬁaggbgggué%f(ﬁasﬁolgaggﬁcy,
and the |ikasebwnkbe tise ofimewnl ofit 8 Dhodamect iecdryatorsexanphegshovnabel ow,

and the step of selecting §¢evato&?yt%F%ngT£he best eval uation val ue.
f r

J o (i)= WEPPFLITER B3 HY1 T Swihér )9 W%ty See Tleprp(RF +

J(i): theort @bzl ievabuatisd tivéldllowsnes fbheexbéliting the forwarding

el evator is assigned for the tjime of bein% . fLerr! (1) the
eval uati onPe6PmeE Q- GANSCEPPAtEM €* WaPt PRgeonsidered that thexq g gpomach

passenger waenslBenét himd@vakehti 6 the transportatiolSSfaAdHcQr cbhenti me
of belng floor 1F by increasing the allocated elevators, 'if the wéiting
rate at the'floors 2F or more.A,z,is large. Conversely, when the
waiting rate aﬁ the floors 2F or more A., is small, it is not
expectable to improve the transportation efficiency to the floor
1F, even if the allocated elevators are further increased. That
the waiting rate A, (or the waiting rate A,,). is larger or that
the running time Run is smaller means that the allowance of
equipment is larger. |

* the drive situations at the lobby floor

[stopping rate at the floor 1F R,,;, the number of times . of

the departures from the floor 1F P,.]

The stopping.rate at the floor 1F R,,; indicates the ratio
of the total value of the time when at least one elevator is in
a stopping state (including a waiting state or a passengers'
getting off state) at the floor 1F to the control time. For
example, if the control time ig one hour and the total value of
the time when at least one elevator is in a stoppiﬁg state af
the floor 1F is half an hour, the stopping rate at the floor 1F
R, becomes 0.5. Generally, the larger the stopping rate at the
floor 1F R,,, is, the longer the time cépable of getting on ét
the floor 1F. Consequently, that the stopping rate at the floor
1F R,,; is larger is considered to be that the-transportation
efficiency to the floor 1F is higher and that the the drive

situations are better. Moreover, the number of times of the



- 32.- fl[err] (i): the evaluation of the anticipatable

failures of predi ctions when the ith elevator is assigned
for the tinme of being flerr] (i) the evaluation of the passing

t hr ough because of no yacancy when the ith elevator is
assi gned for the tiﬁe43ffbeing - Werr], Werr],
Werr]: weight paraneters for the eval uat.ion of t he
waiting time, the evaluation of the ' failures of

predi cti oaspancuide @Evahuatheonfloor 1F P,, indicateef the pasbeng dﬂ1roUgh
because of _no vacang . espectiyvely In_the above
nentLonedeéﬁﬂ%ﬁ?%ﬁyd%ggféﬁgﬁcgmﬁTdﬁ? ﬁf&PF]?Ev€§¥rT"VWé¥WT' gfgeﬂﬁpﬁht f
par anet er ghgestignaiunbgrt be tie@gsces oOhe SBIpaithireeOnNsomlathat ifFaBot OIF egGgh ki nd
of the evaluation itens such as the waiting tine and the |ike. The setting

of these REFQRENY pBFHHRt IR ¢ £16¥BRPTT nFTUerT WG EoRAt tOFa S s, for

exanpl e sehbi Afod e FRbEb! r RATANRLST a W &L feBe Bhevevaiilduagibh Mo ¢Hgh
woul d enabl e to shorten_the average waiting time but would enlarge the
fail ures &Lop¥etf citS 9889and t he passing through because of no vacancy, and

the Iike. « UM LNRARN 8 ERE SOInRl aR2EANEE S uiiphehiRe 6! @ﬂé‘tﬁ{bbq; oup

supervisory control are not [imted to the above nmentioned welig
paraneters of tHheadval uation functions. For exanple, in office buildings

and the like, lécftﬁsg'apsm& AR get L&t M@l g€, I el hogatlope ef fici ency
of cars to the lobby floor, where traffic congeStion is anticipated, by
al l ocating pl ugiies of the departures from the floor 1F without -

passengers P,;n] _'

The total stopping.réte at the floor 1F R,,, indicates the
ratio of the sum (total) wvalue of the stepping time of each
elevator at the floo; 1F to the control time.'For example, in
the case where. the control time is one hour and each elevator
totally stoppgd at the floor 1F for one hour and a half, the
total stopping rate at the floor 1F R.,, becomes 1.5. This total
stoppring rate at the floor 1F Ry indicates the degree of the
concentration of the equipment to the lobby floor (1F). The
total stopping rate at the floor 1F ﬁs,, generally increases by
increasing the number of the allccated elevators to the floor
1F, but the aforementioned total stopping rate at the floor 1F
R, ,, does not so much increase as shown in Fig. 14 (e) in the
case where the number of the éilocated elevators to the floor 1F
reaches to a specified value;'This is why the cases where plural
elevators stop at the floor. 1F increase. Accordingly, it is
useless to allocate too much elevators at the floor 1F. It
results the change of the transportation efficiency fo the
floors 2F or more for worse on the contrary as shown in Fig.
14 (a) and Fig. 14 (b) .-

- Further, the number of times of the departures from the

floor 1F without passengers P.,,, indicates the number of -



el.evators or dividing the stoppable floors of each elevator or the like in
the opening tine zone. It is also practiced-to forward elevators to the
specified floors in the lunch time zone or in the closing tinme zone. The
settings of the nunbers of allocation elevators to the |obby floor,
stoppable floors and forwarding floors 4fe~al so i nportant control
paraneters in the : ' - 33 - el evat or
group supervisory control. As for the optinmum val ues (or cal cul ated

val ues) of LiEs£roCONLEDin PALBEEESAT S £rblie 4R hedosof tiFe wi@sembkinyemiol on
enables to obtain the optinumvalues of the control paraneters_ to each
traffic flomréeendarns -nBhati hadraRed BY EiRef 2F ol At@arfdresikeem the

EMBODI VENT MNexiendudte gidhdiqeeat 2 of the prAsentmédheniched wHe be
descri bed b)g/lct’%re t}se o%t drawings. Fig. 11 is a block diagram show nget he

const r uct i oalevater errrdic redt L0Am t Hee | W | Bh widhset FeSérg beasesndanss. | n

Fig. 11, the_correspondi I t 0 S adddd a d d hy the
same referefit® MGNEr aﬁqghgggk?t Eggg %?%Fi%é.&g g%ﬁj tﬂk?ee@de‘g%rhﬁ)?i (?EQ%E tﬁém

wi |l be om kteerdingly lit Megnslthatefteremyehnederaroly aesi ghiesed gontr ol
result dEtggglggo 9rEqu$§¥§IAH%géQeo%OQEEQL %@SQLESGQBQr£$§%é”fQQ% the

floor 1F without passengers P,,, can also be considered to be
the index indicating the degree of the concentration of the
equipment. _

The aforementioned [CORRECTION RULE 1] and the [CORRECTION
RULE 2] can concretely expressed, for example as follows by the’
use of above mentioned control results E and the drive resu1t§;

Ev.

[CORRECTION RULE R,]
IF { (waiting rate A,, is large)
and (stoppiﬁg rate at the floor 1F R,,,; is not large)
and (thé average unresponding time of the floors 2F or
more is short) )
and (total stopping rate at the floor 1F R,,, is not
large) }

THEN {increase the number of the allocated elevators to

the floor 1F by one}

[CORRECTION RULE R,]
IF { (waiting rate A,., 'is small)
ahd (stopping rate at the.floo: 1F R,,, is large)
and (the average unresponding time of the floors 2F or
more is long)
and (total stopping rate at the floor 1F R,,, 1s

large) }



results of each elevator as traffic neans. Reference nuneral 18 designates
a control paraneter setting part being different from the contro

paranmeter setting part denoted the reference nuneral 16 in Fig. 2 in the
poi nt of not only setting control paraneters for the optinmm group
supervisory control of elevators to the 4d@rfve controlling part 12, but

al so executing the correction of the control paraneters on the basis of
the control results and the drive results detected by the control result
detecting -partTHEN/. Bbsirdese tthe grumpersifer Visorylewmfiadoleiay@tappart®t us 1
I's conposed of these_conirol result tectin art 17, control ar amet er
setting part 18, drivéh%oél%%ﬂl |n§fﬁgg§ 12, t?a?fic vol une detec?ing par t
13, feature distinguishing part 14 and distinction function

constructing part _ 15. Furthernore, . referepce nuneral 4 Si gpat.es a
user i nt er f ace, Th&ohhELt e§°R0 H1Hk éV%ﬁ&?%%pE?g?sg?ﬁ éﬁht%%fggngggpﬁ§$htus
1, for exhi highmerridNe RUSE & GNCRardated expebsasd tie Dows| byeshik tssand’t he
drive results detected by

the control £pesexamrderedt FRRFIFARLE thredhatd Wi%gg'and for receiving the
directions of the useppjo set @ndtnrésfsrCtvaive qontrm Qajaneters.
Fig. 12 is a blocK diagram showi ng the detail ed construction of  the group
supervi sory con$¥milardy. apFheat f$crngi Mg 1aLte%h  cefiidiease eﬂfso,t%}%e
el. ement s COV[ES&MHd&g koLd h(ks.? Ofafki e 3expressed by the use of the
prescribed threshold wvalues. Furthermore, it is also able to
express the conditions by the use of fuzzy sets corresponding to
the states being "large" or "small". This is similarly applied
to [CORRECTION RULE R,} . ' -
Furthermore, the correction rules arelnoﬁllimited to the
aforementioned [CORRECTION RULE R;] and ([CORRECTION RULE R,].
That is to say, plural correction rules can be expressed using
other indexes of the control results E and the drive results E,
as mentioned above. In this case, it can be considered to make
plural rules having the same execution section as "increase the
nﬁmber of the allocated elevators” 1like in, for example,
[CORRECTION RULE R;]. In the case where plural rules beinq
"equivalent in meaning exist, the case where the conditions of
two 6r more rules are concurrently satisfied can happen. In such
cases, oné of the rules the condition of which is satisfied may
be executed.
Furthermore, the rules of the aforementioned [CORRECTION
- RULE R,] and |[CORRECTION RULE R,] can be used in the online
tuning or the offline tuning of the correction procedure of the
control parameters at STEP ST7_in Fig. 13. That is to say, the
aforementioned control results E and the drive results Ev ére
monitored, for example every five minutes, and when they satisfy

the conditions of each correction rule, the number of the



ar.e denoted by the same reference nunerals as those of Fig. 3, and the
description of themw Il be omtted. In Fig. 12, reference

nuneral 28 desi.gnates a control par ameter correcting neans correcting
t e control paraneters set in the drive controlling part 12 and
correcting the contents of t he contr6I4BaFaneter table 26 on the basis of
the control - results and the drive results detected by the control result
detecting part 17. The control paraneter setting part 18 is conposed of

the control, gfaadg%t &1 LAREEET 1R MR8 €8, of NBecr§84Ed Oby PahaMmatcercnkbabl e 26
and the con% paranmeter setting means 27. Next, the operation wll

be descri betimé hgoéot. MigilaBlys &bef|oRCRaHt TERBWFhg Bt RNBUEPPNETEN et he

group_superyisoly (CoatLo onlpcfo%%dt!w? Qﬂ‘l elipuatoiss fr kR epbpei a2, and
‘'t he sane B?ocesses as those of the enbodinment 1 are denoted by the sane

step nuner akstwse tioks cﬁe'ctelcr@edoarce§p‘6ﬁd§ﬁ§ sTepuelf, Flgpn 7the contBeflore

begi nni ng the cont t I ni frhee et d cti n of
the feat ur82&PELS n%ng?” Ege pgr ?L4k|éés]\gie§%c€t eg at f?T%F;J Oé}ﬁ*%g of
initializathem ea‘>riét£t1d>mstr|unet| the Btacdamh Vsl uex eduttde munrb@mf @fnithg Wi th

t he procedures shown _in the ro har, 0..8 ik h e of
enbodi ment ail°‘Fantetdhé’leaﬁF?§/S con;’@’(ﬁ t“Lfoterﬂguc H 5rocdd ﬁ]r:gé g? ?ﬁter the

initializatbpeds tdiethdi sértieil @aréuaﬂén aaplat 26 igSiFign $ZEP ST2, the

traffic volune detecti Eg ggrt &%]néj cts theees mgteg tra};‘le_u vonletége dat a
Gin the prestesiiesd tiY h&s W UEEy WMhER P h&°EORTT 1™ i dorte"® and
transmts hhe fet&sdndiyr abf ikfeVvobnaevania iG tcasthes f patny eused in the

online tuning and in case of being used in the offline tuning.
Similarly, in the case where the 'rules for the correction of the
control parameters afe expressgé by fuzzy sets, too, different
fuzzy sets may be used to expré;s the rules in the online tuning
and in the offline tuning. '

The above mentioned correction of the control parameters is
automatically executed py the elevator group supervisory
controlling apparaths 1 of the traffic means controlling
apparatus.

Moreover, apart from the correction described above, it is
also capable for a user to execute the setting or correction of
the control parameters through the wuser interface 4 from the
outside with referring to the aforementioned control results E
and fhe drive results E, exhibited on the user interface 4. In
this case, each correction rule may be used as guides for -the
correction of the control parameters by the user by being
exhibited to the user together with the control results E.and
the drive results Ev. Also, it may be applicable to construct
the system so that the user can appoint the availability and the
invalidity of each correction rule and can alter the threshold
values of the rule conditions, the fuzzy sets and the like.

By executing such corrections, the control using the control



.35 - di stingui shing part 14. The feature distinguishing part 14,
whi ch has received the traffic volunme data, distinguishes which feature
node the traffic volunme data belongs to at STEP ST3. Thi s procedures of
the feature node distinction is al so executed in conformty with the
procedures shown in the flowhart of Frg47 -9 like in the case of the
enbodi nent 1. - After the feature node is distinguished in the feature
mode . distinguishing part 14 as nentioned above, the control paraneter
setting part 18 executes the set processing of control paranmeters
in STEP ST4. That is to Sg t he, contral paramefer sef Il me I n
the contr&RPr2paFranet eftt %btltl nd °Fpari g5 e 88 ?%elsbérqg:w ou‘g?r}f/ sé
opt i num coRkeeLrpar anet ers out of the control paraneter table 26 in
accordance with the distin hed %eature nmod sel ected

d set h
control paranefBfscPEriHe° dP vEPRe cOhE T I95RY QBE\? “”st%fs 2 “fRe vV qr Po8®

control ling, Raths b2 10%@AUEESi$ Npe BidHiRaSUPEPYREOLyed O I STEDS SBS eyt Or S
at STEP STS on the basis of the thus set control paraneters. The confrol

results of File dRe@ReFBrEiMm FHENGRILY TARFIRSor yUToriFdSARa" tReadif? ve

res“'ts Of cach;elavatoir af srdaliagt @lebuatile conteol, bsesukt aodetecbipg
part 0 be transmtted to the control paraneter setting part 18.

The controbppanéne@eFeS@ﬁdlﬁﬂf PARPPle geVRRY c¥e e cel VaAPIORBigEt HeERAt RSNt r ol

resul ts and drikg.+ T&SWilsS, 1601118F L5 ke S 1 tRar apBs&imerdty 1t.he control
parameter correciing neans 28 of the control parameter setting part 18 at

STEP ST7. Hereinafter, this correction procedure of the control
EMBODIMENT 3. ' ’

Next, the embodiment 3 of the present invention will be
described by the use of drawings. Fig. 15 is a block diegram
showing the cdhstruction of an embodiment of the invention to be
described claih 12. In Fig.'15 the corresponding elements to
those of 'Fig. 11 are denoted by the same reference numerals as
those of Fig. 11, and the description of them will be omitted.

In Fig. 15, reference numeral 19 designates a ;rafflc volume
estimating part estimating the traffic volumes in prescribed
time zones cn.the day when fhe control is executed on the basis
of the traffic volume data dJdetected by the traffic volume
detecting means 13, and the feature distinguishing part 14
distinguishes the feature modes of the traffic flows in the
prescribed time zones from the traffic volume data estimated by
the traffic volume estimating part 19. Besides, the group
supervisory apparatus 1 is composed of these traffic volume
detecting part 13, traffic volume estimating part 19, feature
distinguishing part 14, distinction function coqstructing paft
15, control parameter setting part 18, control result detecting
part 17 and drive controlling part 12.

Fig. 16 is a block diagram showing the detailed construction
of the group .supervisory controlling apparatus 1 of Fig. 15, in

this case also, the elements corresponding to those of Fig. 12



paranmeters will be described. As nmentioned above, the control paraneters
can-previously be set by executing sinulations and the |ike according to
feature nodes. Therein, it is determned in actual controls which
feature node the detected traffic volunme data correspond to. However,
the detected traffic volume data defiﬁiﬂ@ly are the data simlar to the

traffic volune data - 36 -
corresponding to the representative feature node nenorized in the feature
node nmenorizing nmeans 22, and do not accord with the f eat ure node

conpl etel y. ,Cangequest I +HeNBafd UG LAULINDAPPREIL ashehweenothe gl affic
_ vol unme data and the feature nodes. In such cases, the control paraneter

correcting medngh2g degcrhrticontafol thematidieths @wittedg gar tFiBB cUvredtes the
control pargmelels flae él%?ﬂﬁgshi-ﬁgl l?heQQEr EEtSaggtngiQﬁegoengki@?flaow?t ers

I s executed according to thée control resul t he group supervisory
control of ¢kevater scéxeclter &heSTERLISTS andunhe ddtpvestdgaked byoftheach

el evator by _referring,the ¢ [ tegrs_ se t, ST. ST4 as_the.
standard vald E&C vglﬂ@ew,esgﬁgag%?‘fgﬁlon?%fofh{éh%o%?srlo %%r%}ﬁ%té?%&ce:lé:n be
made by neap3uleés oldtereed uy Nheotreffic nelumei Agtecting Mext, 18he

descri bed. Ther 25 corl 181 = Y BaIPre: THRPerAaprer FEr el o HE B Md  he
drive resul t6notreaidn of the feature mode detecting means 23, in this
case also, the elements corresponding to those of Fig. 5 are
denoted by the same reference numerals as those of Fig. 5, and
the description of them will be omitted. In Fig. 17, reference
numeral 43 designates an additional filtering-means correcting
the function of_ the filter 41, and reference numeral 44
designateé an additional feature mode specifying means -
correcting the function of the feature modg specifying means.

Next, the operation will be described thereof. Because many
operations of this embodiment are same as the operations of the
embodiment 2 described with the flowchart of Fig. 13, the
repetitions of the description will be evaded,. and only the

different operations from those of the embodiment 2 will be
described.

In the case of this embodiment, too, before beginning the
control, tﬁe initialization of the distinction function of the
feature distiﬁguishing part 14 ié executed at STEP ST1 of Fig.
13. In the . daily control after such procedures of the
initialization pf the distinction function, at £first in STEP
ST2, the traffic volume detecting part 13 detects the traffic
volumes on the day when the control is done, and the traffic
volume estimating part 19 estimates the traffic volumes G in the
near future in real time by executing the sampling processing of
the detected traffic volumes. |

Hereinafter, this estimation procedure of the traffic



el.evator (hereinafter referred to as E[err]) are nonitored in order every
unit tinme (for exanple, "every 5 mnutes) for all time zones in which
equal feature nodes were detected at STEP ST3. Then, if the control result
E-or the drive result E, satisfies prescribed conditions at a certain unit
time, the values of the control paranst 195 are increased or decreased from
the standard values in accordance with the control result or the drive
result. Thus, the values of the control paraneters are corrected fromthe
standard val ues by neans of online tuning in accordance wth the control
results and the drive_ results detected in real tinme, and thereafter the
control is ekPcifesd ddt nRe descedPrectAid F1FaFuethe FHE ici Helyphedata Gihi ch

the equal fegture modeg. Arein defeciad The; dase ihad des ttn'ée &%rr%fit 'tQE\eof

the control paraneters by means of online tuning. Mor eover,
control resSWaNE 4feF t RESERISR Kesul Bs Hrer r?bﬁle'lEanh!tmOédlllmm dehef or

all time zongs daighi epeaual feghdle for inst ar ;
- 37 - modes wer e ge?ect ed at STEP ST3. then "§% the Ednt TR (E&Ute E

or the dri verlreasulnt, E;efesamsfusesnpr@smu bédsimsuom m.r'alﬂeicstva:ndaéd
val ues of the contr ter tere N, ARCQr ce with t
ﬁe LA AT § ;fi‘{nbta % !E' ! es % ?ﬁe céoﬁﬁ"} Shen,

control result or tt drive resul con
paranet er tatie 26aafic réﬂemecﬂat'ﬁhe G dﬁscatbeﬁua scbhtav-@:or raaki opo it t be

control pararﬁaelﬁi%dby rre@gislows by the use of, for instance, prescribed
waights ¢ (0 ¢ a2 ¢ 1).

G(0) = £ (G(-1) x e¢,) / T a;

And, the traffic volume for past unit time (k minutes; for
instance k = 5) including the traffic volume datum G(0), that is
to saf,

G =G(0) + ==« + G(-k+1)
is made to be the estimated traffic volume.

Besides, the methods of obtaining the estimated t;affic
volumes are not limited to the aforementidned method. For
instance, the traffic volume for past unit time (k minutes) may
simply be used as the'estimated traffic volume. In this case,
the esﬁimated traffic volume becomes as follows:

G = G(=-1) + <+« + G(-k)

As another method, it is applicable to multiply the traffic
volume datum G(0) obtained by the aforementioned method and "k"
together to obtain G = k »x G(0).

Then, the traffic volume data thus estimated are transmitted
to the feature mode distinguishing part 14. The featurs mode
distinguishing part 14, which received the estlmaued traffic
volume data, distinq&ishes which féature.mode the traffic volume
data belongs to at STEP ST3 in conformity with the procedures of
the flowchart of Fig. 9.

The - procedures of the distinction of £feature modes are

executed in conformity of the flowchart shown in Fig. 9 similar



ot offline tuning. By executing such corrections of the control
paraneters in order, the group supervisory control of elevators using the
control paraneters suitable for the characteristics of the building
beconmes capabl e of being practiced. Eurthernnre, t he concrete exanpl es
of the correction of the control paraﬁe? rs will be described. Now, the
nunbers of the allocation of elevators to the | obby floor in an office
building at the opening tinme zone will be considered as an exanple of the

~control parARRLELSor FifAlnBBAYnASSANdRES2 general Iy visit the |obby fl oor
in this time zone. Accordingly, it is often practiced to pronote the

i nprovenent offhehe af pasmputicaeioneséifaed®ncyr it iche YBBBY f Mese bpre
all ocal | g (8kehOSHEE ILAD) fo Ml dtellnoBLCUILOL Sol Lurtfify iYL BhOQE Lighhi s

tinme zone. 'Sich a system 1s generally Lobby Fl oor ural
El evat or sAl2lloedt Fag - SPst afteHovhendieatalrev ardesdasbind Yicddingd meenshe 11 obby

fl oor has an influepce upo t tati ef fy.gi.encies .of the -whole
bui I ding iWYtRis gﬁ%bbgnpqﬁtogr RrEPLs a%ie)l\g}nzﬁ ordE R | ot (B8 s?ét%éﬂ\
It is Tegins@drhing ooaisd@? anderahefbomedigthd tdarte ifite ealdt erlemehfig t he

opti mum nunber of el evators a#lo ated_to the | obby floor. That .i s:
* servi ce ®j tuart ofs o .tg’gc @] r[(l)gtrransmm}ng I‘eratnﬁ':'e%z‘io'l'I gﬁ%nfc%ato * 88 Brent
for traffigasde@Agidshing means 21dinpetsi that t omss txirntdde dlebbyits| @or the

NN 31 and executes well-known network operations at the NN 31 at
STEP ST22, and further the feature mode distinguishing means 21
transmits the output values y,, ..., Y. of the NN'31 to the
feature mode detecting means 23!

In. the feature mode detecting méans 23, the filter 41
filters the output values y,, ..., ¥. of the NN 31 and specifies
a feature mode having the. highest similarity 1like 1in the
aforementioned embodiment 1 and 2.

In this embodiment, the filter function of the filter 41 is

- improved by the use of the additional filtering means 43 shown
in Fig. 17. Next, the function of the additional filtering means
43 will be described. The additional filtering means 43 cannot
select -the feature modes by itself, but it can decrease the
cases of the "being iméossible of specifying feature modes” and
the "being iﬁpossible of distinguishing feature modes" by means
qf being combined with the filter 41. Hereinéfter, the function
of the additional filtering means 43 1is referred to as the
additional threshold value filtering function.

At first, the additional threshold val&e filtering function
1 being the first additional threshold value filtering function
will be described. This function is to do the re-selection of -
the feature modes by making the threshold values smaller in the

'case where the “being impossible of distinguishing feature

modes" happens in the threshold value filter 1 or 2. Generally,



-.38 - * the degree of the concentration of the equipnent to
the | obby fl oor. As nentioned -above, the Lobby Floor Plural

El evator Allocation System pronotes the inprovenent of the service to the
| cbby floor by concentrating the equipgeg& to the | obby floor by neans of
the forwarding of elevators. If there ar& surpluses of the equipnent to
sone extent, the allocation of the appropriate nunber of elevators to the
| obby floor would bring about a great deal of inprovenent of the service.

But, if therg,ang f&w :.ségtml‘dsaﬁal%fe e 18Q01 RFRRkaskbe ak! QCALION, PT JRNY
el evat ors to the Iobby fl oor would bring about a change for the worse in

the servicébednghempossiBlet REr sPRARITiNg | SR E gordass .t hend esaking o .
over concentkati.qp,gf ¢ ﬁhqugﬁggptlgerggge;o f1.QQL @pcq{dlnggg%ﬂlt i's

consi dered to be pr oper at the allocation number o eI evators t
| obby fl oor igipogkdobe ebr ddsteéus¥ ydrhngt Heysuescmoded " st dgdardingl yestha

conformty MAt for e | st f IIo ruI%so e CTI ON RULE 1]
Imtl3 5 gpceas L \%?ar% yeosst dRFEE af@CEREITF i ve

I F ( (the "APoance o t he “equi pen
situation atfetalnegbohbcyda‘d ‘oopri stimot "bemg lmposs:.blgoodj disti nguvsalﬂﬁig(t he
service si tu_atl ons tQ, he flo%r‘___é ot heg obby _fl oor

, th
are good) 5 (thé conéeﬁrat?%n”ﬂé@? e8 3f FRe t@dﬁﬁgﬁéﬂt VEbUt he

usually and by using a smaller threshold value only when the

case of the "being impossible of distinguishing feature modes"”

happens.

Now, as an example, the rules of the threshold value filter

. 3 which is composed by adding the additional threshold value

filtering function 1 to the threshold value filter 1 will be

described. ' _

' To a certain threshold value "th” (0 < th < 1) and the

decreased amount of the threshold value "Ath_dec” (0 s Ath_dec <

th) : |

-
g

¥, & th and y; < th

i (1, ..., 1), 3=, ..., L), 1= 3}
THEN mode_i = 1

mode_3j = 0

mode_unspecifiable = 0

mode_unresolvable = 0

ELSE.IF Yy,  th and y; * th
i, 3= (3, ..., L), 1 # 3}

THEN mode_k = 0, (k = (1,"(.., L)}
mode_unspecifiable = 1
mode_unresolvable = 0

ELSE IF Y+ 2 th -~ gth_dac and y, < th - sth_dec

(£, 3 e (1, ..., L), i =2 j}
THEN mode_i = 1

mede_j = O



| obby floor is not high) ) THEN (increase the concentration

degree of the equi pnent to the | obby floor) [ CORRECTI ON
RULE 2] I F ( (the all owance of the equipnent is snall) : and
(the drive situation at the | obby floor is good)

- 39 - and (the service sitd@ions to the floors other than
the | obby fl oor are bad) and (the concentration degree of the
equi pnent to the | obby floor is high) THEN

(decrease the concentrafddd und88E£Liab1Rf = bhe equi pnent to

t he | obby fl oor) Each“itemincluded in the af orenenti oned conditions

can concretely be denot etPIf.UPRES2F RRYFerTt Poned control results E

indicating theggenerglas Servigte xsitpations ypf the group- supervi sory
control system and the drive resul ts E err] i ndi cating how each el evator
has run and stopped. modeFngpecifybi® Filg. 14(e) are explanatory drawings

showing the sinulatigps, Ukt $v the elevators' behaviour at. the
opening tine zone in agsta'n"g’sfg g %I ng equi pped with six elevators. And,

Fig. 14(a) to Thareibd(ept 3hgwﬁpt$ﬁgqxﬁmnﬁq5ynspec1f1able" designates an
output of the filter 41 corresponding to the "being 1mpossible.
of specifying feature modes”, and reference sign “"mode_
unresolvable” designates an output of the filter 41
corresponding to the "being impossible of distinguishing feature
modes"”. Reference sign “th" designates a threshold value tp an
output’ of the NN 31, and the reference sign "Ath_dec"” designates
the quantity decreasing the fhreshold value "th" in case of
exXecuting re-selection.

The aforementioned threshold value filter 3 does not
directly output the "being impossible of distinguishing feature
modes" in the case where there are two or more output values of
the NN 31 larger than the threshold value "“th", but the
threshold value filter 3 decreases the threshold wvalue "th" to
the threshold value "th - Ath_dec”. And in the case where there
is only .one output'value of the NN 31 larger than the decreased
threshold wvalue "th - Ath_dec"”, the threshold value filter 3
makes the output value of the filter 41 the value of 1, which
output of the filter 471 corresponds to the output of the NN 31
larger than the decreased threshold value "th ~ Ath_dec”
Thereby, the number of the case of the “"being impossible of
distinguishing feature modes; can be decreased ) '

Next, the additional threshold value fllterlng function 2
will be described. This function is to do the re-selection of
the feature modes by making the threshold values larger in the
case where the "being impossible of specifying feature modes"

happens 'in the threshold value filter 1 or 2. Generally, making



results in each case where the nunber of the allocated elevators to the

| obby floor is changed (fromone to four). (The | obby floor is the first
floor 1F in this case. Hereinafter, the lobby floor is designated by
reference sign 1F. And, the floors of the second and nore are designated
by reference signs 2F, 3F, ... in orde™3 Therein, that the nunber of the
all ocated elevators is one neans the ordinary all ocation system where
plural elevators are not allocated. Fig. 14(a) shows the average waiting

time of passengedtvld RQue Il erShowzeakbe dher esydidy thi M beling hal l
calls, and Figs. 14(c) to 14(e) show sone exanples of the drive results.
The aver ag@Pof&iPiAgPf t1RASIIZRBANT I THTFinPdesiq @aY mpkingehditgespold
i ncapabl e Qfa1kei NG -ghsenvedeafiemes thee ot Ber @NtRling! 8xgbksiF1angdsdrive
results Ev are observable. For exanple, follow ng data are observable
as the contddsitingeishing Eaafdrehdodesve PESQFEdnElY, Cthe ThERbem: of the

- 40 - . cases of thgonEéPﬁgrfﬁﬁgﬂﬁiblg Ef(%pegif?ing feature modes" or
r: the distribution of the unresponding tine to
hal | callsthe "being impossible h:oft hdigGhbeyigfind nfsatbre handdzisl"ur s of

pr edicti On%ecreased by using a smaﬂ ‘El’t&eeme"vagtxet bg;?;lﬂ; aQI%S%I}'ngsg.Qéough

a larger threshold value only when the case of the “being
impossible of specifying fe;ture modes” happens.

Now, as an example, the rules of the threshold value filter
4 which is composed by adding the additional threshold value_
filtering function 2 being the second additional thfeshqld value
filtering function to the. threshold value filter 1 will be -

. Gescribed. _ _"

To a certain threshold value "th" (0 < -th < 1) and the
increased amount of the threshold value. "Ath_inc" (0 £ Ath_inc <
th) :

iF ¥, 2 th and y; < th
i (0, ..., L), 3=, ..., L), L¢3

THEN mode_1i 1

0

mode_ J
mode_unspecifiable = 0
mode_unrasolvable = 0
ELSE 1F y, ¥ th and y; 2 th
oL 3e (1, ..., LY, i 9)
THEN IF Y 2 th + ith_inc and y, < th+ith_inc
(1, ..., L)Yy, i =2 3)

m

{1, 3

THEN mode_i = 1
mode_3j = O
mode_unspecifiable = 0
mode_unresolvable =

ELSE mode_k = 0, (k = (1, ..., L)}



because of no vacancy drive results: Ev = (Alerr], A[err]; Run, .

Rlerr], Rerr], Plerr], ' Plerr])

Alerr]: waiting rate Alerr]: the waiting rate of the
fl-oor 2F or nor e ' Run: total
running tine R err]54stopping rate at the floor 1F
Rlerr]: total stopping rate at the floor 1F Plerr]:

t he nunber of times of the departures . fromthe
floor 1F mode Rlrffdek 171 LbEe MUMper of times of the
departures - fromthe floor 1F w thout passengers

Each itemincluded i n eachmedmdinrieselypblees & or ementi oned [ CORRECTI ON
RULE 1] and thg{‘g]gOQREglél E\L P&JLEH<2]= qan be deLraqt ed for exanple as follows

with the contr fesUlts—E and the drive “fesul'ts E[err]. * service
situations to each flmecie_unspedifi@bdiestr@buti on r of the unresponding tine
to the hall calls of the ontbrol rqsultsﬂ The waiting tine

of each passenger ToSe-EHFEERIE P or Tindicating service situations, but
it is incapabhgato iReasdr eay hehiespackineldaivtilng fileeof 4eaddepassenger.

Then, the service situatigns are generally, . indicated by_the unrespondi ng
Line to KAFECELY| SUBGieval |PRiThi CPRYTIHG affl CRECHRIULhoRARREET i me
at the fl QRiesot her thdaduddh@nkkeothdfe comsiwer akl yioae cauthuti VAlues of

the NN 31 larger than the threshold value "th", but the
threshold value filter 3 increases the threéhold value "th" to
the tﬁreshold value "th + Ath_inc". And in the case where there
is only one output value of the NN 31 larger than the increased
threshold value "th =+ Ath;inc", the threshol@f?alue filter 3
makes the output value of the filter 41 the Q%lue of 1, which
output of the filter 41 corresponds to the output of the NN 31
larger than the increased threshold wvalue "th + Ath_inc”.
Thereby, the number of the case of the "being impossible of
specifying feature modes” can be decreased.

Next, the additional threshold value filtering function 3
being the third additional threshold value fiitéring function
will be Jdescribed. This function is to do the re-selection of
the feature modés by making the threshold value larger in the
case where the "being impossible of specifying feature modes” -
happens or By making fhe threshold value smaller in the case
where the “being impossible of distinguishing feature modes”
happens in the threshold value filter 1 or 2.

Now, as an example, the rules of the threshold value filter:
5_which is ﬁomposed by adding the additional threshold value
filtering function 3 to the threshold value filter 1 will be
described. .

To a certain threshold value "th" (0 < th < 1), the

increased amount of the threshold value "Ath_inc” (0 € Ath_inc <



- 41 - each other but they do not accord with each other at the floor
IF, as shown in Fig. 14(a)- and Fig. 14(b). This is why many passengers
often gets on by the one hall call at the floor 1F. In the case where

pl ural elevators are allocated at the_fkgor 1F, in particular, the

el evators are allocated to the floor 1F “without hall calls at the floor
1F,” and consequently, the unresponding tine to hall calls is not suitable
for bei ng used as the index for evaluating the service situations at the
fl oor en o] X <al3n e.si tL0NS 1l gt bby I « 1F,
whi ch w II %’2 dgg%rﬁ%gdé{m{esehcgﬁg %yc%ﬁs%ﬂa%r%d tg%l%g E}Eéhg tL 99&

repl aceabl €0i nidesh_wietch <t ki) unresponding tine to hall «calls. * t he

al l owance of e prment _f ffi mand [waiting rate Alerr], the
waiting rate o?f%he Gl 9{'2‘1"1'{"{:19;m%rg)@ Alerr], total running tinme Run]
The waiting rate A[&re] (nndicat&s.the=ratio.of, the awerdge value of the
(total) tine \A/(;@_an:l\gach Ievato1r isinawiting state wth its door closed
(out of operati t al'8f®+0 Tontrol time. For exanple, if the control tine
is one hour and each @abaeatos 0is in its waiting state during half an hour
totally on an average, .the wait.in iate [err] beconmes 0.5. Besides, that
the waiting rate A[ef“P]jer‘énﬂ’elcs‘ftlga State where every elevator is fully
operating w thout .becasusguetdéscafvabperatd on state once, and that the

waiting rate A[ er r}J is 1 coznvehr seldyyrre;anés the state where each
Y 2 j

i, 3¢ (1, ..., L)y, i 2 3
THEN IF y:, 2 th + dth_inc and y; <th + Ath_inc
(i, 3 e (1, ..., Ly, i & 3}
THEN mode. i = -
mode_J ?"0
mode_unspecifiable = 0
mode_unresolvable =0
(1, ..., L)}

mode_unspecifiable = 1

ELSE mode_k = 0, (k

~mode_unresolvable = 0
ELSE IF ¥, 2 th - 4th_dec and y; ¢ th - Ath_dec
(i, 3¢ (1, +.., L), 1 # 1}

THEN mode_1 1

mode_3j = O
mode_unspecifiable = 0
mode_unresolvable = 0
ELSE mode_k = 0, (k = (1, ..., L)}
. mode_unspecifiable - 0
mode_unresolvable = 1
That is to say, in the case. where there are two or more
cutput values of the NN 31 larger than the threshold value "th"
and further there are.only one output value of the NN 31 larger

than the increased threshold value “th + Ath_inc", this



el.evator operates at no tine. Simlarly, the waiting rate of the floor 2F
or-nore Alerr] indicates the ratio of the waiting state at the floors 2F or
nor e. Because plural elevators are for being allocated to the floor
1F, the nore the nunber of the alkgcated el evators becones,
generally, the longer the tinme required r forwarding them and the | onger
the total running tine Run becones (Fig. 14 (c)). As a result, the tine

when the elevators are in the _ _ - 42
- wai t i rgresnbBd iviAwet ablyedecharss aite hapati Rabi@ of The(dii1tbp 41

articular, the it ti at the floors 2F or nore becones shorter
E/breover, tRE T3 V\%r%ﬁn%g FRHE ROE8YRoPE i The dddbeFnd! ePrrespendfieFe thee

number of akbesnéeel®leavaiepstisr | aigain tdmn ’IQ-ler%B?(}i thednymbdie. o N 1S
why the waiting tine at the floors 2F or nore is lost and the allowance
for execut FR§StRE FBPwaPHty 1MPessiBE® 00T CoRriddmal featureanodes Cormi der ed
that therepes dQQ0askll fruLthernd @I oMenMent Qfaskhe,idansppst abh8cions
efficiency to the floor 1F by increasing the allocated elevators, 't the
wai ting r&eécaibehebprgorke ZPtoﬁaﬁb?%qugmd] thereapgre.onGORUEPYE| Yalughen

the waitigg rake it 3Nedds@er $hdh RheMILE ALEL4 | thiss "Vﬁliute g pnat
expectable to inprove the transportation efficiency to the floor , even
if the all bthtdelcel dpgt shreshd df yplverfiltereisndkeThtie autpunaivélveg afat e

Alerr] (or¢hbe aibing ratg ALSLE] bel 8, RhGRL YuchlRt of the filter 41

1 corresponds to the aforementioned output of the NN 31. Thereby, -

the number of "the case of the "being impossible of
distinguishing feature modes” can be decreased.

Next, the"ﬁéditional thréshold value filtering function 4
will be descriﬁed. This function is to do the selection of the
feature modes as follows. That is to say, in the éase where

" there are two or more output values of the NN 31 larger than the
threshold value "th" in the threshold filter.T, or in the case
where there are two or more output values of the NN 31 larger
than the threshold value "th," in thé.threshold_filter 2, and
further if the difference of those outputs of the NN 31 being
larger than the threﬁhold values in each case exceeds another
threshold value, the additional threshold wvalue filtering
function 4 selects the feature mode corresponding to the larger
output of the NN 31. Thereby, the number of the case of the
"being impossible of specifying feature modes” can be decreased.

Now, as an example, the rules of the threshold value filter
6 which is composed by aéding the additional threshold value
filtering function 4 being the fourth additional threshold value
filtering function to the threshold value ‘filter 1 will be
described.

To certain threshold values "th" (0 < th ¢ 1), "th_gap" (0 ¢

th_gap < 1 - th):"



the running tinme Run is smaller nmeans that the allowance of equipnent is
| ar ger. * the drive situations at the |obby fl oor [ stopping rate
at the floor 1F R err], the nunber of tinmes of t he departures fromthe
f4oor 1F Plerr]] The stopping rate.at _the floor 1F R err] indicates
the ratio of the total value of the ti when at | east one elevator is in
a stopping stafe (¥nd udi mgdarmed tthng state or a passengers' getting off
state) at the floor lE tq the coRtraql _tigme. For .,ex lg, if the control
time is one hour an&gfhégfofél'ggVug of(g?hé'Ti#%'mggﬁ gt | east one
el evator is i nTHEBt oppidegistale at the floor 1F is half an hour, the
stopping rate at the fhﬁ?ﬁ 1Fy Rlerr] beconmes 0.5. Generally, the larger
the stopping rate at the—’floor 1F Rlerr] is, the longer the tinme capable
of getting on at thenddegonsgécifGabdequemt|y, that the stopping rate at the
floor 1F Rerr] is larger is considered to be that the transportation
efficiency to the f|d%¥§&#“F§S?ﬁ%§§%F and that the the drive situations are
better. Mreoverseti® nyrbertwfadd ggszotnt-he
- 43 - departures from the floor, 1F Plerr] indicates the nunber
of elevators departinffPofn the flroof! 1F gerFlunit tine. Generally, that
the nunber of timegewfist he, depmddyres fromthe floor 1F P[err] are many
nmeans that the elevators are accordingrg all ocated to

Yo - max(y;) h_gap .

(L, je (1, ..., L)y, m=# I}

THEN mode_m = 1

mede_j = 0
mode_unspecifiable = 0
mode_unresolvable = 0

(1, ..., L}}

mode_unspecifiable = 1

ELSE mode_k = 0, ({k

mode_unresolvable = 0

ELSE mode_k = 0, [k

n

~~

—t
-

.
~
N
——

mode_unspecifiable = 0
mode_ﬁnresolvable = 1
where reference sign "th_gap" designates the threshold value to

the difference between the outputs "y, larger than the
threshold value "th" in the case where there are two or more
output values of the NN 31 larger than the threshold value "th".

In the case where there are two or more optput-values of the
NN 31 larger than the threshold value "th"”, and further in the
case where the difference of them is larger than the thresholé_
value “th_gap", the threshold filter 6 makes the output of the
filter 41 the value of 1, which output of the filter 41

corresponds to the larger output of the NN 31 among then.

Thereby, the number of the case of the "being impossible of



the floor 1F nore frequently and that the drive situation to the floor 1F

i s good. * the degree of the concentration of equipnment to the | obby
fl oor [total stopping rate at the floor 1F R err], the nunber of
ti-mes of the departures fromthe floor_1E,w_t hout passengers Plerr]]

The total stopping rate at the floor 1F Rferr] indicates the ratio of the
sum (total) value of the stopping tine of each elevator at the floor 1F to
the control time. For exanple, in the case where the control tinme is one

hour and eag_kt)ecgj]lfg,\ég oge‘___gt_q__tealmloge?tctp‘ﬂg%fcll @ECL%%%[_ON 1F for one hour and a

hal f, the tot topprng rate a oor err] becomes 1.5. This
total stoppindheat eictenteve¢ibhedr ptFaRpeery pAdiwet eSilirer degr endf thbe
concentrati 0#1.1113‘1015_’%3 ggygepm%@t to the | Obb¥efoo° 1.rfl.(eJd_F}). The _ total stopping

rate at the 11 00" eF ] GeRer al |y iSher 88see by =% Rér et h§Fn& AbRber

of the all osated wllewat des-iting ke ftheor thd Fadrutoft hieaf s e ntriperedbl ot al

st oppi ng ratfe at tbgvfloor, 1F Rerr] does _not so much increase as shown in
Fig. 14(e)°%imRtfésydd%e MREMESt M HifnbeP™ of “H%he &FfB8at HRPASEPALor 8%t o
the floor 1fisterchenit® desped f hedesal Hecoddy sréwemhysidie eRSCSyWRELE .
plural elevators stop at the floor 1F increase. Accordingly, it Is

usel ess to H9Pcdfe°Pot  Tirch el evators at the floor 1F. It results the
change of the tvearRSpertat it @nfsi ckeBry f&dui’ nbbeOESe At QhoMRkenkoraWorse
on the contrary _as shown in Fig. 14(a) and Fig. 14(b). Furt her, the
nunber of t3Hes™@F AP UTREFPoMddte SHIFSHIRE WitRRSUt? dpassehge? s
Plerr] indigsdaspkBe nunber of '

The feature mode specifying means 42 in the feature mode
detecting means 23 speciiies one feature mode from the outputs
of the filter 41 1like in <the aforementioned embodiment 1.
Namely, in case of the "mode_i = 1" (1 £ i g n), the feature
mode specifying means 42 selects the feature mode "i" as the
output of the feature mode dJdetecting means 23. However, if the
out?ut of the filter 41 is "mode_j = 1" (L < j £ Q), that output
designates the state of the "being impossible of specifying
feature modes"” or the "being impossible of distinguishing
feature modes", and conseguently, any feature mode cannot be
selected. In such cases,_the final feature mode is decided by
.the additional feature mode specifying means 44. The &déitional
feature mode_specifying means 44 assigns suitable feature modes
by the use of the informations concerning traffic flows in the
case where the “beiné impossible cf specifying feature modes” or
the "being impossible o¢f distinguishing feature modes” 1is
selected by the feature mode specifying mearns 42. The.selection

-rule of feature modes of the feature mode specifying means 42 is
mocdified as follows by using the addiﬁional feature mode
specifying means 44.

I¥ mode_i = 1 (1 ¢ i £ L)

THEN (select the feature mode i)



- 44 - el evators which  departed from the floor 1F with taking no
passengers. That the nunber of times of the departures fromthe floor 1F
wi t hout passengers Plerr] are large means that the elevators
departed fromthe floor 1F w thout taki g passengers are many al-t hough

t hey had been forwarded to the floor 1 Taccordingly it means that too

much el evators are allocated to the floor 1F. This nunber of tines of the
departures fromthe floor 1F without passengers Plerr] can al so be
considered to be the index indicating the degree of the concentration of
the equi pnent.eLsg 1Fhenafrierent (pnedy (CORRECTI ON RULE 1] and the

[ CORRECTI ON RULE 2] can concretely expressed, for exanple as follows by
the use of aboVe IT@HFFE)?I\@CFECGHE‘I’(S?/ Yesd s E &nd £ drive results Ev.

[ CORRECTI ON RULE Rir@ER] kselect kfie fedture Wakipg rate A 2 is-large)
and (stopping rate at the floor 1F Rlerr] is not |arge) and (the
aver age unr espditir®dnti reIefendfe Fi%or e _gpvise” deésignates gy eogpughort)

and (total sagp NGgh &k En Al feheubl odacl EpRci4ihs dlns 44. .

| arge) } THEN  (increase the nunber of the allocated elevators to

the floor 1F byThgigeymodified selection rule of feature modes, as mentioned
above, selects a feature mode out of the outputs of the
additional feature mode spécifying.means 44 when the case of the
"being impossible of specifying feature modes" or the "being
impossible of distinguishing feature modes" is selected by the
feature mode specifying means 42.

Although several kinds of the feature mode-selection methods
of the additional feature mode specifying. means 44 can be
-considered, three of them will be dJdescribed hereinafter.
Provided that the feature mode selection methods of the
additional feature mode specifying means 44 are not limited only
to themn. |

The first method of them is time series correction method.
This method is a method in which the feature modes selected in
the past were memorized in the feature mode memorizing means 22
in advance and the selection of feature modes in the feature
mode specifying means 42 is corrected on the basis of the past
feature modes. _

Although several kinds of the time series correction methods
can also bhe considered, +three of them will he described
hereinaftgr. However, the time series correction methods are not
limited only to tbem, too. .

The first method of the time series correction methods is a
meﬁhod which makes the selection result of feature mode at the
time just prior to the control time point this time feature mode
successively. |

The second method of the time series correction methods is a

»



[ CORRECTI

and (stopping rate at the floor 1F Rerr] is |arge)
average unresponding tine of the floors 2F or '

(NR&EWEH”. | F ( wmtmgrméﬁew]issmH)

and (the
nore is |ong)

and (total stopping rate at the floor 1F Rerr] is | arge) )
THEN = (decrease the number®®f~the allocated el evators to

- 45 -
t he fl oor

| arge) of the

use of;

1F by one) The first condition (waiting rate Aler

frftnegang ewhgctspeiss f Bede {hr ol feataluse.in  thé Apbakk] savERh1

r]

'S

[ CORRECTI ON RULE R err]] can be expressed as follows by the

Th: threshold value (0 < Th < 1) Sinilarl%i the second and after

condi ti ondimgs (knimgstoRRRRTIEN CRGEL REBF (Y

Nt ane BEMCRiksSedhe

by

the use @farurBenodd Gfforbednd hasiohd VAl s®sanceFUhtheRE0f Eatudd mogedl SO
express the conditions by the use of fuzzy sets corresponding to

t he st at eFWeilpgousbf gfel6Ftedngldre  Thes |3 sIRA9IEARY appreed (hegein

able to

[ CORRECTI
limted t

r£dle if iEUELRGEND{ L. n GObE egh | h atute
e oar oy ot ot FORRREET O B E R arr ] and T oovedt

not’
ON

RULE R[ er nidde. Tratexamprle sy, thft uralesorfedhrortingl erdas ronngotéssed

usi ng

method 2 being the second time series correction method is shown
in the following equations. .
IF mode(j) = mode(j - 1), ..., mode(j - C)
0<35~C, jJ<k, Cz2 0

THEN mode_revise = mode (j)

Therein, reference sign “mode(j)” designates the feature
moae selected ét the time point of j times prior to the control
time point. . '

The third method of the time series correctioﬁ methods is a
method in which the distinction results in the past several
times from the control time poinﬁ are memorized in the feature
mode memorizing means 22 in advance  and the feature mode
selected most frequently among the memorized feature modes is
made to be this time feature mode.

' Furthermore, the second selection method of feature modes of
the additional feature mode Specifyiﬁg means 44 is time setting
type correction method. This method is a method in which the
selection résults of the feature modes at the same time "are
monitored every day in advance and the feature mode selected

most frequently is selected, or a method in which the feature

mode to be selected is previously determined according to. the

time of a day.

The ;hifd selection method of feature modes of the
additional feature mode specifying means 44 is traffic volume
data observing type correction method deciding feature modes on

the basis of the values of some specified feature elements of



ot her indexes of the control results E and the drive results E, as

menti ened above. In this case, it can be considered to nake plural rules
havi ng the sane execution section as "increase the nunber of the allocated
elevitors"” like in, for exanple, [CORRECTION RULE Rlerr]] . In the case
where plural rules being equivalent im $kaning exist, the case where the
conditions of two or nore rules are concurrently satlsfied can happen. In
such cases, one of the rules the condition of which is satisfied my be
execut ed. a on [ CTI ON
RULE R] err] ]affalr?d % ‘Ear'fao\lggzuﬁzg”%[%grt rgi, ;b%%nfpgégggggal nqg he ﬂ?ﬁe
tuni ng or ddﬁenenﬁbln@etuaeﬂg téature corgdest | arrqerdéedur &oof thiRe vbeher ol
paranmeters at., STEP ST7 | 13. That to f ti d
control reSReEEEnP the r|ve NS Y 6%5 ar£§9%nﬁ%ggfég Q%gpﬁgxg%ESe
every fiveysdiutiag, @ \Mfmrretdteynsatatsaﬁ:;a ddvd desndiddagndg nglly ecfelature
correction rule, the punp ﬁ) ts like prior arts onl

46 - al 1 eatoRd t@FeQéf’o‘Ts sfeaﬁ(‘ffﬁagb%f"en dddF8a884°hy b W1t HRED ti e
poi nt. Singdarddscihkeispnteobly esulire Enare tite wd \l:Easel’ egulthe Fbeahe
nonitored over all tine zones ofd%Qe traffic f|OM/ ure npdes det ected
at STEP STIPORFdP&BY°f \IRSFIEKANE HRTYIFe PRERFt & *Eté‘ﬁd RE Ar iR SS4BGR L s
E[err] saidfﬂaﬁsghgﬁggguhﬂd @RstOofe Az "correction rule, the standard val ue

of the nunber of
The correction methods of -the feature mode specifying means

42 described above may be used solely or may be used by
combining some of them with each other.

After the feature mode is distinguished in the feature mode
distinguishing part 14 as mentioned above, the control parameter
setting part 18 execptes the set processing of control
parameters in STEP ST4. According to the control results of the
execution of the group supervisory control and the drive results
of each elevator, the control parameter setting part 18 corrects
the control parameters at STEP ST7. Furthermore, the control
parameter setting part 18 periodically corrects the feature mode

distinction function at STEP STé6 apart from the aforementioned

daily control.

EMBODIMENT 4.

Next, another method 6f the elevator. group ' supervisory
control different from that of the embodiment 3 will be_
described as the fourth embodiment of the present invention.

The construction of the traffic means controlling apparatus
of this embodiment 4 is basically .identical ‘to that of the
embodiment 3 (Fig. 15), accordingly the description concerning
the basic construction of the embodiment 4 will be omitted.

Provided that, this embodiment 4 differs from the corresponding

parts of the above mentioned embodiment 3 in the following



all ocated elevators to the floor 1F can be altered to alter the contents
of the control paraneter table 26 of Fig. 12. Besi des, the threshold
values in each correction rule need not necessarily be the sane value in
case of being used in the online tuning and in case of being used in the
offline tuning. Simlarly, in the caseé@ere the rules for the correction
of the control paraneters are expressed by fuzzy sets, too, different
fuzzy sets may be used to express the rules in the online tuning and in

the of Il INBoiRPL NOrna: 15 P JBOVETRLANGE §QGLCGH] 0RnQ! cLOEL LOY I
paranmeters Is automatically execute y the el évator group supervisory
control | i ngishppariathisg heap$ 21 heomprigfefsi gwomsands edntlisl 9§ ngy Nhplsar at us.
Moreover, pRLiofrom thg PP OhASTE ed aUoUeschindd 1! SR GARADI ©
for a user To execut'e The setting or cofrécfion of the control paraneters
t hrough t hendsethd nfeataoe dofie ometnoeizdng simd@nai t2R r efleer iqegprdsehe a

af orementi gned cont rol gggulgf% Emeggg %guaéygﬁgglrgéulgés %L%EEL géhiblted on
the user i hERFYEEAAC PRACTH DI BEETS 5t COFeLt Foh 11 & fay “BE® AYE as
gui des for mbheri£ig entams) @brt hbackapt rad, .paF et @8s ilzy dheenprandyodiei ng

exhibited to the user together with the caontrol results and the ive
resul ts EvIFAYERE | F{‘ﬁ‘é e §b%l i 3%’5?%r‘{c0%188ﬁst et utr{%eEfs?/%tt‘brrﬁ sd"¥4fat t he
user can appetivgdihdiavankaks 121t ¥nanehé heeatureahbde tyertfricaal sesmects on
rule and can alter the threshold values of the rule conditions, the fuzzy
sets and tfE Fhkembodimenl 4yecuting such corrections, the control using
the control Next, the operation of the embodiment 4 will be described.

Fig. 19 is a flowchart showing the elevator dgroup supervisory
control procedures in the embodiment 4. - In Fig. 19, processing
steps identical to those of the embodiment 2 _shown in the-
flowcha;t of Fig. 13 are numbered by the use of the same stepf
numbers as thoée of the corresponding steps of Fig. ﬁ3, and the
description concerning them will be omitted.
_ At first, before "beginning the control, the distinction
function of the feature mode distinguishing part 14 is
initialized at STEP ST1. This initialization of the distinction
function is executed in conformity with the procedures shown in
the flowchart of Fig. 8 like in the embodiment 1. Provided that
there ére two kinds of the NNs in this embodimént 4, then the NN
for control 31, and the NN for backup 31, are set to be quite
equal in this 'initializing procedure (STEP ST1) in advance.
Similarly, the feature mode memorizing means for control 22, and
the feature mode memofizing means for backup.222 are also set to
be gquite equal.

In the daily control after finishing such initialization qf
the distinction function, the traffic volume detecting part 13
detects the traffic volumes on the day in real time at first,
then the traffic volume estimating part 18 estimates the'traffic

volumes G in the_ near future in real time by executing the



- 47 - paraneters suitable for building characteristics can be
execut ed. The correction of the distinction function of feature nodes
by neans of learning is periodically practiced in STEP ST6 of Fig. 13
apart fromsuch daily controls. Such cogrection is also practiced after
finishing the daily control, or is done every specified terns, for exanple
every week in conformty with the flowhart of Fig. 10 like in the case of

t he enbodi nent 1. EMBODI MENT 3. Next , the errbodi rrent 3 of the
present i nventl be desc,rl ed.by t f dr
bl ock di agr &M 9hn%pr°cteﬁ§l Lot 1 Ect i o%e% an e JC)%IlVrﬁs‘r‘ftmeof aiﬁ‘h%%i' ﬁrﬁ i on

to be descrhbed p:dcmemluias dre Rilgo th5, sdne aGorhesparilithg ehBoBiend .
t hose of Fig. 1,3, % T’eno ted y t he. sage referepce nunerals as those of
e'sc

Fig. 11, and th&® Dt FRRCHT® (AR Wit TS VEAPERRaPETT 14y n VRGP 1de

ref er ence NyeREfdc 10otesdgnat est emdteaf fbf vBé URB:z£ESd | VEL bag Qélﬂmatmg
estimating the traffic volunes in prescribed tinme zones on the day when

t he control PREtek2@f%ed™BH 1% HasPLstbpovisles, aR¢ |%eﬁltﬁnﬁhﬁa?d-ﬁfet‘€@t ed

by the traffbgeVohdinerardetechi BgedTRANR1b3gsatd dhesTeeakene 4hstinad3hi ng
part 14 distinguishes the feature nodes of the traffic flows in the

prescri bed PPAR Z4REEIHISM (AFECCANF i & SvENARBEAL 3P eSPRTRAMEG YDy i thhehe
traffic vol UpBcESIIdBIINGRAr 10191 kBESHhd@S oft REeJeRAYPGiment 3. Provided

that the control operation in this procedure is only executed by
the use of the NN for control 31, in the featura mode
6istinguishing means 271° and the feature mode memorizing means
for control 22; in the féature mode memorizing means 22, and the
NN for backup 31, and the feature mode memoriiing means for
backup 22, are not used. :

Next, after the detection of a feature mode was Jone at STEP
ST3, the control pa ameter setting part 18 executes the set
processing of the control pzrameters at STEP ST4. That is to
say, the control .parameter setting means 27 selects the
previously set optimum control parameters out of the control
parameter table 26 in accordance with the feature mode detected
by the feature mode.detecting means 23, and sets optimum control
paramgters into the drive controlling part 12.

The drive contrclling part 12 executes the group supervisory
control of elevators in accordance with the set control
parameters at STEP ST5. Then, the control results of the group
supe:visor& control and the drive results of each elevator are

detected by the control result dJdetecting part 17, and the

[a]]

ected control parameters and the drive results are

ct

e
transmitted to the control p&arameter setting part 18. In the
control parameter setting part 18, which received the control
resuvlts and the drive results, the control parameters are

corrected by the control parameter correcting means 28 by the



supervisory apparatus 1 is conposed of these traffic volunme detecting part
13, traffic volunme estimating part .19, feature distinguishing part 14,

di stinction function constructing part 15, control paraneter setting part
18, control result detecting part 17 and drive controlling part 12.

Fig. 16 is a bl ock di agram showi ng the & at | ed construction of the group
supervisory controlling apparatus 1 of Fig. 15, in this case also, the

el enents corresponding to.those of Fig. 12 _
- 48 - ase denatedobyitdetsaimy r ef erRACRFAUNRE akSndsgt Besereb Brg. 12,

and the desgcription of _them w_l | omtted. In Fig. 16, the feature node
di sti ngui sh’f e &899V ikt i°ﬁgu?'§ 5746 i 8TP | RPY f SAV ur BT Ao IUtSFh t he

traffic vol i data estintateedbynd hanbddiakhicayol ume- estimating part 19 on
the basis of the traffiic volunes detected b% the traffic volunme detecting
part 13. Fgrhermeee a Fih@9msRaF 1B ofk &R8gLART POMIdy fuRetigncisonal

constructi %rﬁfoéitaglifaédﬁee apRde ﬂxeéne@hiiggdggﬁﬁsc&?broilna{:hé’ﬁEPé:eSSI% gl’xgo’
the el ements corresponding to those of Fig. 5 are denoted by the same
ref erence nififer af§ ddrehosesf B gfog Ragkum hédldederiphe ofieatuthemodr! | be

omtted. | yfGnghisniSf Sh&HL 2 NULRS a_khé‘%@&:?&x%‘%c?cfe aflAddi }E%”%‘e ns
filtering means correcting the function of the i lter 4 , ang
reference HHineim| theqfeature mode memorizing means 22 are corrected at
STEP ST8. This correction procedure of STEP ST8 is done in
conforhity with the procedure of Fig. 10 similarly to the
procedure of STEP ST6 of Fig. _7 in the embodiment 1. This
correction is done only to the NN for backup 31, of the featuré
mode distinguishing part 14 and. the feature mode memorizing
means for backup 22, of the fgéfure mode memorizing means 22,
and the correction to the NN for control 31, and the feature
mode memorizing means for control 22, are not done.
Then, thg evaluations of the feature mode distinction
functions of the NN for control 31, and the NN for backup 31,
are done by the use of each of them respectively on a day other
than the day when the correction procedure of STEP ST8 was done,
and if it is determined that the feature mode distinction
function using the NN for backup 3f2 1s superior to that using
the NN for control 31,, the NN for control 31, and the feature
mode memorizing means for <control 22, are corrected by
duplicéting the contents of the NN for backup 31, and the
feature mode memorizing means for backup 22, to the NN for
control 31, and the feature mode memorizing means for control
22, or by replacing the contents of the NN for centrol 31{ and
the feature mode memorizing means for control 22, with the
contents of the NN for .backup 31, and the feature mode
memorizing means for backup 22, respectively at STEP ST9. |

The evaluations of the distinction functions on the basis of



designates an additional feature node speci fying neans correcting

the function of the feature node specifying neans. Next, the operation
wi |l be described thereof. Because nany operations of this enbodi nent are
sane as the operations of the enbodine 2 described with the

flowchart of Fig. 13, the repetitions of the description will be
evaded, and only the different operations fromthose of the enbodi nent 2
will be described. In the case of this enbodi nent, too, before

begi nning thg, oQtr el he d nitjaldzation Qf t i stinction function of
the feature disti nggglg%% ng’fpaﬁé leiés %gecg’teedggrt’gSTlfﬁrSﬁn% 5. 8-3‘[3.
In the damdyitaumgr ddhe aftmrerssucth timexcedfir ébe Jbeibbe impbakiilld zati on

of the distincti fungtion at first in STEP SJ2, the traffic_vol une
det ecti ng pﬁ??cﬁ%}cﬁ’gt ec‘tesagf’ﬁee t'r“%%?sl c un%gée on 24P%ay RRERIPHE Bt r ol
i's done, andittinduiahing feenlureemedds naippegrpdrin khectbspaées,d hasuhiaffic

volunes Gin éhe r&ear future i a '
?F

i.n real tine by executing the sanpling .
processi ng PRe O8EEERIED G r HS i‘%‘%ﬁ)‘l”{fﬁéﬁ’.’ Tuncpien ﬁé‘f”c‘éﬁ , the hifgwer

estimati on nprissredote tHDhes th€ thakhfitd be superior. Because useless
-49 - volunes will be described. At first, the traffic volunme data Q-

K), ..., QS45729%1°Phe SfAsPk ORihbtLsPhePBFE 1R Ottt IiFreFRkon ©f the

distinction function by the use of the two kinds of NNs in
comparison with the case of using one kind of NN, effective
corrections can be done. Thereby, the distinction accuracy of

the distinguishing function can be kept in a good state.

EMBODIMENT 5.

The description of the above mentioned embodiments 1 to 4
were made about the case of the application ¢f the present
invention to the group supervisory control of elevators, but the
present invention is also applicable to, for example, the signal
control at each intersection of.an afterial road as shown in
Fig. 20. Fig. 20 is an explanatory drawing typically depicting
an arterial road where the signal control is executed by the
traffic means controlling apparatus of the'present invention. In
Fig. 20, the entrances and exits of each intersection are
denoted as "point". Generally, in the road as shown in Fig. 20,
the signal control is executed by vutilizing the following
traffic volume data, for instance.

traffic volume datum: G = (IN, OUT)

IN = {INk} INk: the number of cars flowing in to
the point k
OUT = {OUTk) OUTk: the number of cars flowing out
from the point k
The traffic flow feature modes of specified roads can be

distinguished from the traffic volume data G by the use of a



point (for instance k =5) are obtairned by totalizing the detected
traffic volumes, for instance, every one mnute. Therein, reference
sign Q@ -i) designates the traffic volume during the tine fromi mnutes

to i-1 mnutes before. Fromthem the affic flow datum G (0) at
the control tinme point is obtained "as follows by the use of, for
I nstance, prescribed weights a (0 <Tferr] < 1). G0) =Jerr] (-1i)

x [err]) [/ [err}j_ And, the traffic volune for past unit time (k
m nut es; forrefhst ancenkred ldpgi nEPRaFA§US he PRV ARS | c TVBF tARndat bas D)Ly t hat

is to say, equivaﬁn'_t Ci;.(oo_)th'!‘.-se- of thi ekdddindm rﬁadﬁ\_atingl?e Epgi\?ﬂén@tteod

traffic vol ure. Besi des, the nmethods of obtaining the éstinated
traffic volthres ahevmotn| FAgt e@)t 0 Qomsegperehient tomedonetdiodpaFoteters

instance, thg.fraffigeV £ t It _ti ' uies) e sinply be
used as the egtirgfat eget?gﬁ?c VO &P%Se.s%atlﬁi'sqggég\,'m{h% ¥t at JtJ‘:”frg)sa‘ffic
vol une becoes8 tlise flglkleowen appropGistély lhe set.. + (G -k) As anot her .
method, it is applicable to ltiply the traffi Vol u datum G0)

obt ai ned by the‘ﬂg °or?%r¥3§¥rongﬁe ne?ﬁ%%inapﬁt&an" °ftcogter{ehe§ett5135t ai’h G®% x G
(0) . Thenpcéherdsr afff ithevolsmmatdba bliusrastidrafles deecbranssddd etha to

the feature de di.stinqui shi art 14. The feature node distinguishing
part 14, whieh F%’E:Seﬁr\fé&gf’ﬂea g% tce°(frte|;§g-?"|'c §v'8?%rfaels&éf‘§?1%l’? stV Ches
whi ch feat urelnosie drtietesafl fhen WOlcurRttdagachet gl papbnSIERE SEI L e
conform’ty-gvith Ih% groc_edu es of the flowhart of Fig. 9. The
procedures 9BFCTi4fE PEEEIPHMFon of feature nodes are

For example, the following control parameters are used in
the signal control of road traffic.
cycle: the time of making a round from the green light
to the red ligﬁt through the yellow light
split: the ratio of green light in a cycle [%]
offset: the difference between the beginning times of
each c¢cycle at adjoining intersections .
right-turn aspect time: the displaying time of the
arrow signal indicating right-turn
Generally, the parameters "cycle" and the "split" of the
signal control paraheters mean the respective time and the
distribution of changes from the green light to the red light
through the yellow 1light of signals installed at each point
surrounding an intersection. These control parameters influence
the number of cars flown in and the turning to the':ight and the
turning to the left of each car flown in at each intersection.
Besides, the parameter “"offset"” means the Gifference between
the beginning times of each c¢ycle at mutually adjoining
intersections (for example, intersections 1, 2, 3 of Fig. 20) of
an arterial road. Adjuéting this "offset” properly would make it
possible that, for example, a car having passed the interséction

1 uninterruptedly passes the intersections 2 and 3 in the green



executed in conformty of the flowhart shown in Fig. 9 simlar

- 50 - to those of the enbodinents 1 and 2. The aforenentioned
estimated traffic volume data are inputted into the feature node
dirsti ngui shing neans 21 at STEP ST21 of Fig. 9. After the feature node
di stingui shing neans 21 inputted the’i rﬁ?ut"ted traffic volune data to the
datum transform ng neans 32 and transforned the data into each el enent
x[err]..., x[err] by the datumtransform ng neans 32, the feature node

di stingui shi nggreansccdksiinpug s the transforned el enents to the NN 31 and
executes wel | -known network operations at the NN 31 at STEP $T22, and

further the feat He Sod8IUFRTIMNGGPERT NP ezt s2 TReF P anif "2 AR ohP pﬁ‘t’r“

val ues y[errte .the ksl ]liofad hendN Sdediont her bepdiyd etl‘md©ldebe(‘dﬂ Nghe
neans 23. In the feature node detchf@arl]orreans the filter

41 filters LRECHRAPUIC™AEFGeSPFERTIS for they wb’f’gtﬁ%r?\ll\r'%lp%?ﬂ and

specifies acfgatiye npdendaviaBgut hec irghest ssifid annt yrbdke derekle. 1p
af orenent i oned enbodi nent 1 and 2. In this enbodinent, the filter
function of pheti¢ykasr. 4% FBe G3RF dedebyarhevatelnd toh&uaadiei shal right

filtering megpg é§n§£@mnge9 Ehén dHe i\@gnh tdhe dHiGlLinaN a@hitheeaddi tignal

filtering means 43" wl| be described. The additional filtering nmeans 43
‘cannot sel ecérs hEU#rthQJr@ e F Ugpti t selMeavijuttrpEf Eanseey ebsecayred ciases,

of the "bei nﬂi&@%%%i:pll)ﬂi@cy.sr)ﬁpi Lw:ﬂ]gaf e:agalér,e fﬂ)éjets.;a@f]pc snarl can’ be
prevented by setting the right-turn aspect timé properly.

Similarly to the case of the embodiment 1, if the traffic

flow feature modes can be distinguished, it would be possible to

previously set the optimum wvalues of the aforementioned control

parameters by simulations. Also, the control parameters can be.

corrected in accordance with control results.

EMBODIMENT 6.

Furthermore, the present invention can also be applied to
the control in railways. In case of railways, the following
numbers of persons entering and exiting from each station are
observable traffic volume data as shown in Fig. 21. '

traffic volume data: G = (IN, OUT)

IN = (INk) INk: the number of persons entering k-
- station
QUT = {OUTk} OUTk: the number of persons exiting

from the k-station
Constructing a traffic means controlling apparatus basically
having equivalent functions to the embodiment 1 (namely,
equivalent to those shown in Fig. 2) makes it possible to
distinguish the traffic flow feature modes from the traffic
volume data G in the train group control of railways.

Accordingly, the description of the details of the procedures of



t he "being inpossible of distinguishing feature nodes" by neans of being
combined with the filter 41. Hereinafter, -the function of the additional
filtering neans 43 is referred to as the additional threshold val ue

filtering function. At first, the additional threshold value filtering
function 1 being the first additionalr ©fr&shold value filtering function
wi |l be described. This function is to do the re-selection of the feature

nodes by making the threshold values snaller in the case where the "being
i npossi bl e bhedi §ifRhiAtRIPNg ofeattdrEéLiapdéLeY happrbierd n Bk st hragsholtdeval ue

fil Fer'l O -&n é?ﬁ}%ﬁ% | Yand the correction of the distinctionl'fuﬁcégkﬁ%
maki ng a t hf @Sho val ue smaller I ncreases the cases of the bel ng

i npossi bl e vilpew f pragtédat hhennpties” demsd imkkPhag &6  ther eShel deconveglale

| arger increases. _the..cases P8l NGy .l si_bl .

di sti ngui shfig® At r gl%dég"wa%:chc?%%?ﬁafg%t ﬂNeo m} %ers'tegﬁp?%uee TN SSs t he
"bei ng i nposseé bddjwftmepecadiounig off phtwilel bepdestrilped ashen éRemple.

i mpossi ble of _distinguishing feature podes".js decreased by using.a
| arge threshol dI‘?/aﬁifé‘wgﬁ%a??%n and By 1§s glé@l%a;sn’él?peerrat%ﬁae%ﬂogang%ﬁ"gé:yonI y
when the casenhod pherichel pgdevgasisied epetatiat i digidrahi, ngut eas i€l 1Iyodes”

happens. Now, as an exanple, the rules_ of the th%de\s,gol d value filter
3 which is RbhPbsEIPRRP Sadditlhy SHEPA%RI £1BRat St Ar88ABY IEET 1513y
function 1 genddadanreshwl deval ekahpléer at Vi | kubR-hour in the morning

because of the increasing of passengers getting on and off. In
such a case, it is neéded to operate the train group smoothly by
uniformizing headways by adjusting the stoppage time and the
railjtime of each train, or by getting rid of the train stoppage
between stations. _

For example, at the point of time when it is estimated that
the stéppage time of a train T at.k—station will -be elongated
longer than the scheduled time, the headway between the train T
and the following train to the train T is controlled so as not
to be shortened by adjusting the stoppage time and the rail time
of the following train: Moreover, the headway befween the train
T and the preceding train to the train T ‘is also controlled so
as not to be enlarged by adjusting the stoppage time and the
rail time of the preceding train. But each train gradually comes
to be behind the operation diagram in case of being operated in
conformity with such'a control method. Accordingly, the trains
are controlled so as to geﬁ back the delayed time by shorten the
stoppage time of a retarded train, if the-heééways between the
retarded train and each train of the preceding train and the
following train are within a specified range at the point of
time when it is estimated that the stoppage time of the retarded
train at a certain station will be shorter than the scheduled

time. Furthermore, the rail time of the retarded train is



descri bed. To a certain threshold value "th" (0 < th < 1) and the
decreased anount of the threshold value "[err]th_dec" (OJferr] th_dec <

th): IF y[err] th and y[err] < th (1, . .., L),

(F, .., L), i [err]j) THEN node__j =1 ' nmode_j = 0
mode_unspecifiable = 0 no nresolvable = 0 ELSE IF vy,
th and y [err] th {i,jlerr](1, ...,L),iJerr]j}

THEN node k:oﬁtﬂclidﬁ =s¢6 las. to, He) }shorten as much al?ﬁDCkﬁ:slHlS’qO.@(;i fimbtige =
ZD?ﬁ Emr esg ?b:l\ﬁ%c between Itz:keSE t!eEcax)é[e%r rtl.r?J[rér Ia]'xd( iaeghr J[E?agrlxec Ja;]d y[ er I‘]
THEN nDdepbeeealng train and the fBDﬂGLinq-ﬁkaln are within a specified

- 52 - rmdeunspem fi abI

modeunr esolrea%?esn.melarly ﬁsge ﬁve,{kthe(fraln grE’)“P can be

nmode unspeebhtAdlBed Onore smoothly by”QQQQ@EESQh!agh%ustﬂent amounts of
the stoppage time and rail time.

Similarly to the embodiment 1, it is possible to previously
set the optimum values of the control parameters by simulations,
if the traffic flow feature modes can be distinguished. Also,
the control parameters can be corrected in accordance with
control results.

It will be appreciated from the foregoing description that,
according to the first aspect of the present invention, the
traffic means controlling apparatus is constructed to construct
and modify . the distinction function of its feature
distinguishing part by the use of its distinction function
constructing part, and to distinguish the feature modes .of
traffic flows in prescribed time zones from the traffic wvolume
data detected by its traffic volume detecting part by the use of
its feature distinguishing part, and further to make its control
parameter setting part set the optimum control parameters in
accordance with the distinction results, and consequently, the
traffic means .controlling apparatus has effects that the
efficient control of traffic means 'without usiné specified
feature elements is enabled and that the service performance of
traffic means is remarkably improved. -

Furthermore, according to the second aspect of thé present
‘invention, thg. traffic means controlling apparatus is
constructed to be furthef provided with a control result
detecting part executing the detection of control .results and
drive results, and to make its parameter setting part set and

Ccorrect the optimum control parameters on the basis of the



Therein, reference sign "nodeunspecifiable" designates an output of the
filter 41 corresponding to the "being inpossible of specifying feature
nodes", and reference sign "node_ unresolvable" designates an

out put of the filter 41 corres gpding to the "being inpossible of
di stingui shing feature nodes". Referen sign "th" designates a threshold
value to an output of the NN 31, and the reference sign "[err]th_dec"

desi gnat es gitRe,auady i fok AeCr 8ask threshael.d ye "th' .in case of
executing re-sel ection. Tﬁe £§h%$%§§ggf§ogg f%%%%% cﬁ%ft%ﬁﬁPﬁégl??lter
3 does neertdepdcthy oentnel tdesulbei agdi dpovesi dsulafs diesbkbbgai BHi Ngs
feature "in a re there are.t or nore out . val ues of
the NN g%ggﬁg?%efgggﬁgnﬁg% e'“?%w%%ﬁ&ﬂdan%aﬁﬁﬁthaﬁhé?e Bﬁ?gé%%emeans

t hreshol d vahtieoilirngerappadecneasescdihedurreshobdoy apiteideld” wien hNBser
threshold value_"th - Ath_dec". i.n the case where there is only one

And i
out put val dB%8F3¢e RRF3thafﬁéFl?ﬁaﬁ“@héﬁﬁéc?%ﬁﬁﬁﬁfl°Phﬁﬁ%hﬁﬂﬁ gartecXth -

[err]th_deeirahéeeddrigshol dsaml ficord i tRer oOts 1K 6 drhac Ut Wah e pd4 t he
filter 41 the value of 1, which output of the filter 41 corresponds to the
output of ERBERRAY 317°FHthRr 3an thhe 9TSEPeasiifVlffr estriiaFredal ueandth -

At hdec". dbgié&Pyantiyhe. tRENMDErapfid henaage anﬁfﬁﬁlih%giQgp5999§§ibg§écﬁ
di stinguishing feature nodes" can be decreased. xt, "the additional
t hreshol d $&FTe°s igadr FR3TF VM A@ERE 2enwrifigengdche eantrPAiledf whthown is

to do the te1s€l &sddianeal rebbord eaishshdmdandnakicag Lhecily eshol g val ues
| arger in the case where the "being inpossible of specifying feature
nodes”  haDPETRCHPnt HRE t e sAOPErfal PRrINetess bemg efifdgdeak| Eornaidieng

user become capable, and further that the service perforhance of
traffic means is remarkably improved.

Furthermore, according to the third aspect of the present
invention, the traffic means controlling apparatus is
constructed to be further provided with a tréffic volume
estimating part estimating the éraffié volumes in the ﬁéat
future from the point of time when its traffic volume detecting
part detected traffic volumes by executing the sampling-
processing of the traffic volume§ detected by the traffic volume
detecting part in real time, and consequently, the traffic means
controlling apparatus has an effect that the feature modes of
traffic flows can be distinguished on the basis of the precisely
estimated traffic volumes.

Furthermore, according to the fourth aspect-df'the preseﬁt.
invention, the traffic means controlling apparatus is
constructed to. executes the distiﬁétion of feature modes from
the detected traffic volume data by the use of a NN, and
consequently, the traffic means controlling apparatus has an
effect that the feature modes can be distinguished with highef
precision.

Furthermore, according to the fifth aspect of the present



-.53 - a threshold value snmaller increases the cases of the "being

| npossi bl e of specifying feature nodes', and naking a threshold value

| arger increases the cases of the "being inpossible of distinguishing
feature nodes". Accordingly, the nunber of the cases of the "being

| npossi bl e of specifying feature nodes™ B ~“the "being inpossible of

di stinguishing feature -nobdes" is decreased by using a small threshold

val ue usually and by using a larger threshold value only when the case of
the "being Lnpersidn.e ofhgpedrpffify f B5e0Fe MAETOLhAPPendPPEratuRpyisas an

exanpl e, thg, g%fﬁ%ﬂ%% e oL REEENOLKE VEd ti: tliloht @F £42¥0E 6 hnb&e £ 0P s by
addi ng the additional threshold val ue filterinﬁ function 2 being the :
second addi ¢f ofaltehinasHdled auaPye veiveerPhgaf Hiet BA CORERBUEHr Sshding

value filter 1. mwl! be  desgribefing appdihduscehbai i heesbol dexakugne th”
(0 < th < &5 andltﬁe I ncreased annung of the threshold val ue
"[err]th_i nt8a@rd enode thrving <Lhet )ighest sipflaryteriy eaghlandetfetrad <
mdei = 1 from B Buggpes e gheTuk o b L AR e 0
node unresol vabferthe@dmore, according to the sixth aspect of the present
| invention, the traffic -méans controlling apparatus is
constructed to enaﬁle the specification of feature modes. by
corracting its filtering function in case of being incapable of
detectiné feature modes, and consequently, the traffic means
controlling apparatus has an effect that the distinction’ ability
of feature modes can be improved. '
Furthermore, according to the seventh aspect of the present
invention, the traffic means controlling apparatus is
constructed to " enable fhe specification of feature mode by
correcting its feature mode detection function in case of being
incapable of detecting feature modes, and consequently, the
traffic means céntfolling apparatus hés an effect that the
distinction ability of feature modes can be iméroVed.
Furthermore, according to the eighfh aspect of the present
invention, the traffic means controlling apparatus is
constructed to be provided with a NN for control and a NN for
backup, and to correct its distinction function for control by
replaces the distinction funcfion for control with its
distinction function for backup or duplicates the latter to the
former when the distinction results in case of using the NN for
backup are determihed to be superior to the distinction results
in case of using the NN for Eontrol as the result of comparing
and evaluating the reséective distinction result, .and
consequently, the traffic means controlling apéaratus has an

effect that the distinction precision of the distinction



ELSE 1F y[err] th and y[err] th - "THEN I F  y[err] th +

[err]Jth inc and y[err] < th+[err]th_inc . {i, ]
[err] 1,... L), i [err] j) THEN rnode_i =1

mode_j = 0 ' nqgeﬁ%Q§peC|f|able =0

node unresol vable = 0 ELSE dek = 0, (k = (2, ...,k L))

- 54 - node unspecifiable =1 node
unresol vabl e fun@tion cakl:8kaysoblekeptOin{kosa(l, ., L)) nmode

unspeci fiable = nodeunr esol vable = 1 _ That is_to say,
thig t hr eshol d vgluﬁ‘éh?ﬂ"freer’ icﬁ%’é‘gmr‘?ott" GRS SFPEGE PhetMhdinygntion, |
i mpossi bl e ofthepeebying freaher econt@dasingn ifearase WIEr ecddiiRicrelg t¥p Or

more output values of the NN_31 |arger than the threshold value "th", but
The. T D oSSRt 914 BdSe] o alek: DRE e GIsRamaF (s (W byomedim

threshol d valdfe 1elaRning ethd tgrevicis1 Ak dga e pe 8581 WARL &, AN G Besi S O{:]IJLQ/
one output value of the NN 31 larger than the increased threshold value
"th + [err]tRisfdnctiomgFasplEs Rl Paskl featpre apod®s, and consequently, the

traffic means controlling apparatus has an effect that the
distinction precision of the distinction function can always be
kepf in good.

Furthermore, according to the tenth aspect of the present
invention, the traffic means controlling. apparatus. is
constructed_to set the standard values of control parameters in
accordance with feature mode distinction result§{fand to correct
the standard values of the control parameters in accordance with
the ;ontrol results and the drive results by heaps of offline
tuning, and consequently, the traffic means controlling
apparatus has an effect that the control of traffic means by the
use.of the optimum control parameters can be done.

Furthermore, accérding to the eleventh aspect-of the present
invention, the traffic means controlling apparatus is
constructed to set the standard values of control parameters in
accordance with feature mode distinction fesults, and to correct
the control parameter values from the standard values by means
of online tbning in accordance with the control results and the
drive results monitqred in 'real time, and consequently, the
traffic means controlling apparatus has an effect that the
control of traffic means by the use of the -optimum control
pParameters can be done.

Furthermore, according to the twelfth aspect of the preéent
invention, the traffic means controlling apparatus is
constructed to be provided with a user interface for exhibiting

the control results, the drive results and the like, and for the



makes the output value of the filter 41 the value of 1, which output of
the filter 41 corresponds to the output of the NN 31 |larger than the
i ncreased threshold value "th + [err]th_inc". Thereby, the nunber of the
case of the "being inpossible of specify ng feature nodes" can be
decr eased. Next, the additional thréshold value filtering function 3
being the third additional threshold value filtering function wll be _
described. This function is to do the re-selection of the feature nodes by
maki ng the threshold value larger in the case where the "being inpossible
of specifying feature nodes" happens or by nmaking the threshold val ue
smaller in the case where the "being inpossible of distinguishing feature
nodes" hap oo e r AVE:| filter Now, as an
exanpl e, thggéﬁlﬂgg aoP tthg ?%?%s 03103] \%{?I F& % ieéIO{’éJrEQ{Sg%?%%tﬁrg SSnpodE§ by
addi ng t he wiith t tlooed  ddtreestefled redl uendf ickhergwentlunctilen Fdfdithaeans
threshold v fy.l.ter ] e escrj bed T rtain threshold
Qutjt%ol%l%xﬁ ép%’)’%t'{jshe hdas an ~effect cha% %Zlet hi*8&Rol §2Pal ue

value "th" I'ncreased anmount oOf th

"Athi nc" (Oef&rativAlli set <nd correct the control parameters. - 55 -
th), and the dqg{ ased ampunt of, the thresk Iqxvalue "Ath dec" (0 [err]
th dec < th) i eI I.Pre ?flé?é] emb? n}fﬁl sy[o r'i e ?:hesent invention have

been described using specifi_c terms, such description is for
illustrative purposes only, and it is to be understood that
changes and variations may ‘be made without departing from the

spirit or scope of the following claims.



(L [err] (2, ..., L), j =(1, ...,L) iferr] j} THEN node i =1

nodej = 0 node unspecifiable =0 ~

nodeunr esol vabl e 0 .ELSE IF y[err] th and y[err] th

{r, j [err] (1, ..., L), 4 [err] j) _ 74 - THEN IF  y[err] th +
[err]th_inc and y[err] <th + [err]th_inc H-—

sy et < (N

nodeunr esol vabl e =0 ELSE node_k = 0O,

nodeunspecifiable =1 WHAT IS CLAIMEPDHEJI’]I’ESN vable = 0 ELSE
IF vy, [err] th - Athdec and y[err] < th - [err]thdec

(i, j F (1, ..,L), I [err]j) THEN nodei = 1

nmde | = 0 A traffic megeansputtiroldbpe —pEpratus comprising anpde

.unr esol vabl e, a%i%c v%lung‘sge@g&nl& pQrt QKecréI;TH ethe I'C)e} ect;i_ﬂ:ét cifS ?0

node unspeC|f| de_unreso =1
say, in the testfiovMveieme hhef @ &reffiw mransore fenmqnﬁ Aiak ieguiofhitniye phike 31

| arger than the t hr esgo d é/a%euaec "th" _and furth ?5 a e aonplrye onebegt put

ure mode oOf tra fic scri
val ue of thed NFEY *
time zone from the traffic volume detected by said traffic

volume detecting part, a distinction function constructing part
executing the <construction and the modification of <the
distinction function of said feature distinguishing part, and a
control parameter setting part executing the setting of the
optimum control parameter on the basis of the feature mode
distinguished by said feéture mode distinguishing part.

2. The traffic means controlling apparatus according to.
claim 1 wherein.said'feature distinguishing part has a feature
mode distinguishing means executing the distinction of said
feature mode by the use of 2 neural network.

3. The traffic means controlling apparatus according to
claim 2 wherein said fgature mode distinguishin§ means in séid
feature distinguishing part has a neural network for control for
usually executing the distinction of said feature mpde and a
neural network for backup for periodically executing the
distinction of said feature mode, and wherein said distinction
function constructing part" compares and e?aluates the
distinction results of said feature modes -in case of
respectively using said two.kinds of neural networks to replace
the contents of said nreural network for control with the
contents of said neural network for backup or to éuplicate the
latter.to the former when said distinction result in case of
using said neural network for bhackup is sterior to the
distinction result in case of using said neural network for
control. -
[
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than the increased threshold value "th + [err]thdinc", this .
- 56 - threshold value filter 5 nakes the output vami of the filter 41
b

the value of 1, which output of the filter 41 correspo Hm L’""M,um
aforenmentioned output of the NN 31. Ttler7§’by_, t he nunbe c y oceelnf
the "being i npossible of specifying feat'ore nodes” can e decreased.
Furthernore, in the case where the conditions described above are not
satisfied and tferenar & @aeiouUtfedhsvaddirol@fing hapirdtut angebrihag thie
decreased threshold value "th - Atih. dec", the threshold value filter 5
makes the ofBipit Ya¥hRFedr sghe frpEwre 441itHaovarhanefPart wHixhesuthst aof
the filter fdacufPrAePARAectOnd hﬁreamr@a@&tig@ngdaow&paér of 1 1he Ny 3he
Ther eby, the nunber of the case 0 t he "bei ng i npossibl e of
di sti ngui shPrgpHearateesio@és"sdisth peveetr @gseark of fpid | fephuraddiadeonal
threshol d V@#&'@i:{ddi@ﬁﬁh?gmggﬂgtéﬁg SuchbidiRe desclihed noly %afv%g QR IS
to do the selection of the feature nodes as follows. That is to say, in
“the case whbighesthersdmadaritn. oramr e2 oufgaitureal medeof sphei NN |naeger
tthan the thr d_val “th' iRt t hresh filt o] P! he case
wher e theres%’\%(?e{%y\kg]go? ?r%arteJ%utmggte %g?ﬁ;st%%f Qgg%ukﬁ 0?1 Slja%t?agéjfip?%'an t he

t hreshol d val ues."t Bher rraffin treenshreshalodlingt erpp2ratvsl akgptlbngi ftot he
difference of jfoge glpuls ghidne N 2L DRING obBLOEId NRD.LDe JgRhol d
val ues in each case exceeds another - threshold value. the addrtional -

t hreshol d vebmperifselst eramg additional filtering means executing the

specification of said feature mode by corfecting the filter
function of said filter when said filter cannot specify said
feature mode having the highest similarity among the output
~values of said neural network.

. 6. The traffic means controlling apparatus 'according to
claim 4 wherein said feature mode detecting means further -
comprises an additional feature mode-spe;ifying means executing
the specification of said feafure mode by'corrécting the feature
mode specifi;ation function of said feature mode specifying
means when said feature mode specifying means cannof specify
said feature mode among the output values of said filter.

7. The traffic means controlling apparatus according to
claim- 2 wherein said distinction function constructing part
execute the construction  of the distinction function of said
neural network; and further executes the modification of the
distinction function of said neural network by learning a
distinction result in a past feature mode. .

8. A traffic means controlling apparatus comprising a
traffic volume detecting wpart executing fhe detection of a
traffic volume of a traffic means,‘a feature'distinguishing part
distinguishing a feature mode of a traffic flow in a prescribed
time zone from the traffic volume detected by said traffic

- .
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function 4 selects the feature node corresponding to the | arger output of
the NN 31. Thereby, the nunber of the case of the "being inpossible of
speci fying feature nodes" can be decreased. Now, as an example,—the
rules of the threshold value filter JMyéﬁlls conposed by addj
additional threshold value filtering function 4 belng “ﬂ! f“m
additional threshold value filtering function to the

filter 1 will be described. To certain threshold values "th" (0 <th
< 1), "th_gap” (0 [err] th gap < 1 -th): _

- 57 - |¥olume] getéctingh pamd, yéeﬂi$tihdﬁion function cénsymerdtinglpart
o, L)L j=E(1. AN o

= 0 )1 exeCUElnhDdgE%speé%? Cféo Oand - ma%lfﬁﬁaglﬂhre%BIVEBFe =
0 ELSEilsEingfbomn ] funthltaﬂdoy[adz]d fédture d:.st:.ngu;shlng (;larﬂ,[eér]

g%err] nax(idaifr% %é%?%f tqﬁjﬁﬁtlng par“ Sdeih ing naxé%#éﬂél [BFFYLY 10f. . .

L), m[err] qdhtrolllng said trafficlhebnBDde_iMdrile result of said traffic

node_j =0 node unspecifiable = 0
means, a control parameter setting part executlng the setting of
the optimum <ontrol parameter on the basis of the feature mode
distinguished by sazid feature mode distinguishing part and
executing the correction of said control parameter in accordance
with the control result or the drive résult detected by saig
control result detecting part, and a user interface for.user's
settihg and correctiné said control parameter from the outside
with said control result or said drive result referred.

9. The ¢traffic means controiling apparatus agcording ‘to
claim 8 wherein said control parameter setting pért seﬁs a
standard value of the control parameter in accordance with said
feature mode distinguished by said feature distinguishing part,
and corrects said standard value of the control parameter by
means of offline tuning in accordance with the control result or
the drive result detected by said control result detecting part.

10. The traffic means controlling apparatus according to
claim 8 wvherein said control parameter setting part sets a
standard value of the control parameter in accordance with said
feature mode distinguished by said feature distinguishing part,
and corrects said standard value of the control parameter by
means of online tuning in accordance with the control result or
the drive result detected by said control result detectiﬁg part
in real time.

17. The traffic means controlling apparatus according to
claim 8 wherein said user interface has a function of exhibiting
data such as the control result, the drive result detected by

said control result detecting part or the like to a user, and a
-
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nodeunr esol vable = 0 ELSE node_k 0, (k=¢(1, ..., L))
nmodeunspeci fi abl e 1 nodeunr esol vable = 0 ELSE

node k = 0, (k (1 ..., L)) nodeunspeci fiable = 0
nodeunr esol vabl e = 1 where reference 259” "th_gap" designates the o
threshold value to the difference tween the outputs- leferrT*'"

| arger than the threshold value "th" in the case wh or
nore output values of the NN 31 |arger than the thresml ‘1 M“ﬂl M‘
In the case where there are two or nore output val ues Of« 31s | ar ger
than the threshold value "th", and further in the case where the

difference of themis larger than the threshold value "th_gap", the
t hreshol d fifunetignnekesacledvong pat ddkerheonf EFeer 2 4§erth@fevaﬁue sefid 1,

whi ch out puf,. 0 fortQﬁtudJ %oﬁeco@ec 91”‘2% ”Qén%zté%h%@?alné{ out put  of

the NN 31 anon re y, case of the "being -
i npossi bl e of 12 A trafflc means controlllng appardfils- comgxmamdby|ag

feature nodes, qcbq”gﬁﬁ%ea Sbcrin lp%ﬁ% 8oL & IQQ%B ete gggger ,gd by

the filter “and terrng ans
trial and ertmmffier vbyusal bfiez | epaffiing e@nshak theftasevelundie s'tisisRing

| npossi bl e part estimating in real time a traffic volume in the near future
rom a point of time of the detection of the traffic volume by
said traffic volume detecting means by executing the sampling
processing of the traffic volume detected by said traffic volume
detecting means in real time, a feature distinguishing part
distinguishing a feature mode of a traffic flow from the traffic
volume estimated by said traffic voluﬁe estimating part, a
distinction  function constructing part executing the
construction and the modification of the distinction function of
said feature distinguishing part, a control result deteéting
part detecting a2 control result of controlling said traffic
means or a drive result of said traffic means, a control
parameter setting part executing the setting of the optimum
control parameter on the basis of the feature mode distinguished
by said feature mode ‘distinguishing part .and executing the
correcticon of said control parameter in éccordance with the
control result or the drive result dJetected by said control
result detecting part, and a user interface for user's setting
and correcting said control parameter froﬁ the outside with said

control resuvlt or said drive result referred.
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of specifying feature nodes" or the "being inpossible o
di stinguishing feature nopbdes"” becones fewer after the system began to

oper at e. Next, the functions of the feature node specifying neans 42
and the additional feature node specifying neans 44 will Dbe
descri bed. The feature node specifying neans 42 in the feature node

detecting neans 23 specifies one featutfgl9ode fromthe outputs of the

filter 41 like in the aforenentioned enbodinent 1. Nanely, in case of the
"node_i =1" (1 [err] i [err] n), 1Bef at ure | node speny' Ng neans 42
selects the feature node "i" as*theyo téb of ®he fe ee hode detecting
neans 23. However, if the outplt thef+B tpr41 is | He#',m: 1" (L < j
[err] Q , that output designate;[.*t,"_Ele Sftiale the "bjglLpg [npossi bl e.of
specifying feature nodes" or the|=hk&i fgPapolssi bl e of|=ibt] ngui shi ng .
feature nodes", @Ad consequent!y, %rg' eég nmode can@ﬁ bp selected. In-
such- cases, the fienal feature node—iEs diderbled by the jad8it)onal feature
node speci fying ans 44. The add ,t_,i%)@ I ,_,g ure mode Q@g fying rgéans 44
assigns suitabl e Teature nodes byathe|usevsh| t he | nf or-AREPPNS concer ni ng
traffic flows i ffhe case where ﬁ@.iﬁ 395 nmpossi bl f@f_,Speci f yi-n

f eat ure nodes" the "being i mppso @l g ob e sti ngui shi bgf eat urg ngdes"
is selected by the feature node BEEH VB8 deans 42. [TAE Bl ectiléh |rule
of feature nodes of the feature npdespdchPyilng neans :J'n%' rmditjec as
fol l ows by using the additional fpaQP [HS| speci fyi|fgOihns 440 | F
node i =1 (1 [ear] i [err] L) l - THEN (select th T-eature{j@ce i)
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-.59 - ELSE |F nDde;j =
=i (1 [err] i [err] L, L<j [err] Q

selection rule of feature nodes,
mode out of the outputs of
means 44 when the case of the

nmodes"” or the "being inpossibl

selected by the feature nodeaspé¢

ki nds of the feature node sel ecli
speci fyi ng nmeans 44 can be consi
hereinafter. Provided that the |
addi ti onal feaCNfe node speci fyi
The first nethod, of themis tine
a nethod in why the feature no
the feature no menori zi ng nmean
feature nodes ¥ the feature no
basis of the pﬁé}
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[err] Q

| F node_revise

THEN (sel ect the feature
node i) Therein, reference sign "noderevise" designates an out put
t he additional feature node specifying neans 44.

as nentioned above,
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feat ure nodes. Al t hough several kinds of the tine series correction

methods can also he considered, three of them wll he descri bed
herei nafter. However, the tine .series correction nethods are not |imted
only to them .too. The first nethod of the tinme series correction

met hods is a nethod which makes the selection result of feature node at the
time just prior to the control tinme poiRI19his tinme feature node :
successi vel y. THe second nethod ofSthe time series cdPqection methods
Is a . ‘.. - 60 - met hod, i n which the
di stinction results d0athe. past ﬁewyaL-4$ﬁa%éhtipesrfrmﬁfh€1mqtnﬂ

time point ard nenorized in tqe' feature node nenorigi ng neans 22 _j ny
advance and tﬂe f eat ure node ,cdntinuouslws selegtedl mre thpam p 1
specified times (herein reflenred to as ®), if it bxiEt, igs dde td be-
this tine feaQure node. @&n eﬂadple of the ruleﬁ of it tige bRrips;
correction mgthod 2 qgidﬁ thg gecond ti me®series cotré&ti onsoeFhod ils
shown in theifollow ng qguat“o@s. | F5 nDder) % e(j -1d), .}.
node(j - © ! 2z0 D l1(o<j =@ | k 1Cqg8rr] 0]S I THEN
) i : VoD .1 AL N -
noder evi se = nndggj) z—pdTherieiin, refe ce silgn ,"ﬁﬁﬁe (1) de5|¢nates
the feature ! — E e bl . BBEB Py Ao 1 Y :
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nmode selected at the tinme point of j times prior to the control tine

poi nt . - The third nethod of the tine series correction nethods is a
method in which the distinction results in the past several tines fromthe
control tinme point are nmenorized in the feature node nenorizing neans
22 in advance and the feature node selected nost frequently anong
the nenorized feature nodes is nadeixﬂfygthis tinme feature node.

Furt hernore, the second selection nethod of feature nodes of the
additional feature node specifying neans 44 is time setting type
correction nmethod. This nethod is a nethod in which the selection results
of the feature nodes at the sane tine are nonitored every day in"advance
.and the feature node selected nobst frequently is selected, or a nmethod in
which the feature node to be selected js pr vi ougly deternlned accordi ng

to. the tinme of a day. Thg_gnlrd ion pethod of feature nodes of
the additional feature node specitying|neany 44 s traffif volume data
observing type correction metthod deci g feedt uBe| nodes om the basis of
the val ues of sone specifiedlfelure !
- 61 - traffic vol une dafa RS~ COoNve; acticed.; The NN 31
generally decides featutne |ngQ§s ,@C:ording; to {the whole
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tendencies of traffic volume data. This traffic volune data observing type
correction nethod decides accordingly feature node on the basis of feature
elements like prior arts only when the distinction result of the NN 31 is
the case of the "being inpossible of specifying feature nodes"” or the

"bei ng i npossi ble of distinguishing feature nodes". The correction

met hods of the feature node specifying gppps 42 described above may be
used solely or may be used by conbining sone of themw th each other.

After the feature node is distinguished in the feature node distinguishing
part 14 as nentioned above, the control paraneter setting part 18
executes the set processing of control paraneters in STEP ST4.
According to the control results of the execution of the group supervisory
control and the drive results of each elevator, the control paraneter
setting part 18 corrects the control parameters at STEP ST7. Furthernore,
the control paraneter setting part 18 periodically corrects the feature
node distinction function at STEP ST6 apart fromthe aforenmentioned daily

control. EVMBODI MENT 4. Next, another nethod of the elevator group.
supervisory control different fromthat of the enbodinent 3 will be
described as the fourth enbodi nent of the present invention. The
construction of the traffic neaﬁf?@fn : Ilgﬁg apparatus of this enbodi nent
4 is basically identical to that™of™tR€ *® enbodinent 3 (Fi g :§5) ,

accordingly the description concerning the basic constr bct+-on of the
enbodi nent 4 wi | }.he onmtied. ~Prowded Lhate - L Bi-s- spbodimpnt -4 ditfers

. , _ ;
fromthe unres%nM|ng : FEATURE MODE |
: ' DETECTING :
: __(41 MEANS {42 | |
Pyl Imode_1 FEATURE !}
a— ' - FEATURE MODE | MODE - 1
{ : FILTER : SPECIFYING : : >
I »L " | mode_q| MEANS !
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parts of the above nmentioned enbodinment 3 in the follow ng

-62- - points. That is to say, as shown in Fig. 18, the feature node

di stingui shing means 21 conprises two kinds of NNs of a NN for contro
31[err] and a NN for backup 31l[err], as described in claim3, and the
feature- node nenorizing mneans 22 also conprises a feature node
menori zi ng neans for control 22[err] anf/E9feature node nenorizing neans
for backup 22[err]. Fig. 18 is an explanatory drawing showi ng the
constructions of the feature node distinguishing neans 21 and the
feature node nenorizing neans ‘22 of the enbodi nent 4. - Next, the
operation of the enbodinent 4 will be described. Fig. 19 is a flowhart
showi ng the el evator group supervisory control procedures in-the

enbodi ment 4. In Fig. 19, processing steps identical to those of the
enbodi nent 2 shown in the flowhart of Fig. - aye nunbered by the use of
the sanme step nunbers as those of the corresqﬂnd ng steps of Fig. 13, and
the description concerning themwll be om tjted. At first, before
begi nning the control, the distinction funct@gT f the feature node

di stinguishing part 14 is initialized at STHRg . This initialization of
the distinction function is executed in confldr{y with the procedures
shown in the flowhart of Fig. 8 like in thekg odiment 1. Provided that
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there are two kinds of the NNs in this enbodinent 4, then the NN for
control 31[err] and the NN for backup 31[err] are set to be quite equal in
this initializing procedure (STEP ST1) in advance. Sinmlarly, the feature
node nenori zing neans for control 22[err] and the feature node nenorizing
means for backup 22[err] are also set-to be quite equal. In the daily
control after finishing such initializalfléh of the distinction function,

the traffic volune detecting part 13 detects the traffic volunes on t he
day in real time at first, then the traffic volume estimating part 18
estimates the traffic volunmes Gin the near future in real tinme by

executing the - 63 - sanpl i ng
processing of the detected traffic vol unes at STEP ST2. These procedures
are also the sane as those of the enbodi nent 3. Next, the feature node

di stingui shing part 14, which the trafff ¥ (%ne P estimated by the
traffic vol unme estlnatlng part 19 are inputte di sti ngui shes and
detects which feature node the traffic volunmes G belongs to at STEP ST3.
This feature node distinction procedure is executed in conformty with the -
procedures of Fig. 10 like that of the enbodi vi ded that the
control operation in this procedure is only eggcﬁﬂéﬁRBQ Sthe use of the NN
for control 31[err] in the feature node dlStIﬂgUIS I ng neqp iferr] and
t he feature node nenorizi ng nmeans

INITIALIZATION OF
FEATURE MODE
DISTINCTION
FUNCTION

A4

DETECTION OF
TRAFFIC VOLUME

> -, ST2
(

DATA
. ST
v (St3
DETECTION OF
STE FEATURE MODES
L I : (8734
CORRECTION OF - Y.
DISTINCTION SETTING OF CONTROL
FUNCTION PARAMETERS:
A '
A rETTS
DRIVE CONTROL

END



for control 22[err] in the feature node nenorizing neans 22, and the NN
for backup 312 and the feature node nenorizing neans for backup 22[err]
are not used. Next, after the detection of a feature node was done at
STEP ST3, the control paraneter setting part 18 executes the set
processing of the control paraneters at STEP ST4. That is to say, the
control paraneter setting neans 27 I the_ previously set optinum
control paraneters out-of the contﬂﬁf p qnefgr tabl-e 26 in accordance
with the feature node detected by the feature node detecting neans 23, and
sets optimumcontrol parameters into the drive controlling part 12.

The drive controlling part 12 exroup supervisory control of
el evators in accordance with s control S@rapeters at STEP ST5.

- Then, the control resultsref—t+he—group—stpetrv+sorycontrol and the drive
results of each elevator pre dSEETENG WF the control result detecting
part 17, and the detefted EBMTYRE M@PESeters | and the drive
results are transmtted to the control paraneter Isetting part 18. In the
control paraneter setting part 18, whi received the control esults and
the drive results, the—conttrol—p cxwgqgfgd by t he
control paraneter cprrecting_rrearnﬂusBrGJyUPh@F Vo .

- 64 - use of the onlf ne tufiBHCHER hBAGI4| i ne t{uni.ng at STEP ST7.
4 :
ADJUSTMENT OF //ST13
NEURAL NETWORK
BY LEARNING
J ST14
DOES LEARNING //NO |
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YES

y
END
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These procedures of STEPs ST4, ST5 and ST7 are executed simlarly to
t hose of the enbodi nent 2.

di stinction function is

at.” STEPs ST8 and ST9. At f

feature node
nmeans 22[ err]

Fur t her nor e,

irst, the

the correction of the
periodically done apart fromthis daily control
NN for backup 31l[err] in the
di stingui shing neans 21 and-the feature node nenori zi ng

in the feature node nmend/fl8 ng neans 22-are corrected at

STEP ST8. This correction procedure of STEP ST8 is done in conformty

with the procedure of Fig.
Fig. 7 in the enbodinment 1. This

backup 31[err] of the feature

menori zi ng neans 22,
the feature

Then, - the
the NN for

contr ol

nmode nenori zi ng
evaluations of t

10 simlarly to the

procedure of STEP ST6 of
correction is done only to the NN for

node distinguishing part 14 and the
feature node nenorizing means for backup 22[err] of the feature node

and the correction to the NN for control 31, and

means for 22| are not done. |
he featurgB iogs' (Rction functions of

-correction procedure of STEP ST8 was done,
the feature node distinction

superior to that using

and the feature node nenoriz
by duplicating the contents
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contents of the NN for control
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function using t
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contents- of the NN for backup 312 and the feature node nenorizing neans

for backup 22[err] respectively at STEP ST9. The eval uations of the
di stinction functions on the basis of
-+65 - the two kinds of the NNs nmay be done, for instance,

by nmoni toring the numbers of times of the "being inpossible of
specifying feature nodes" and the IBi%hg inpossible of
di stingui shing feature nodes" appeared in the respective result, - and by

determ ning the distingH-er~f uncti h the fewer unmder of times of
themto be superior  Because uséle%?w coerecti hs can orfi t¥ ed by
executing the correc{i¢n of thé?\ﬂ Stiln Ewnf nction che“ﬁse of the
two kinds of NNs in Cefrpar|i.son WkIE tih¢ecas¢ of usingeane ¥ nd of NN,
effective corredtiony @an |be dore@-T Y, [t he distiﬁgchn.accuracy of .
t he distinguishinng fungtd on]can beg %gpt i& ood stat g |[EMBODI MENT 5.
The description of the|a&bovg mentijenied i frents 1 t ¢~ vere nade, about
the case of the applichifon |of. t hg __p%e& iphventi on tg%bﬁ group =
supervi sory con | of |ekevdgtors, [BubD P¢sent i nventw is als
applicable to, foy exafple, |the si IQ" Z | at eac :ﬁt_n%rsect'n of an
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an arterial road where the signal control is executed by the traffic means
control ling apparatus of the present invention. In Fig. 20, the entrances
and exits of each intersection are denoted as "point". Generally, in the
road as shown in Fig. 20, the signal control is. executed by utilizing the
following traffic volume data, for instance. traffic volunme datum G
= (I'N, QUT) IN—{INk) | §4:/10he nunber of carsflovmnglnto
the point k = (QUTk) GUil'k t he nunber of_‘dars fl owi ng out
fromthe point k he traffic flow fé&ture nmodes of specified roads can
be distingui shed j_rong_the traffic_vol umd~data G by tbe.use af_a___.

- 66 - tr&ffic” controlTifg: apparatus having 1 functions basi¢ally
equi val ent tojthose of the enbodl ment 1 (namely, 'equﬁ vgj ent toj tno%e
shown in Fig.!2) Consequently, ,the contr par arfet er sg such tijhegcycl e
time of signafs, i ntervalg of ygneen |ight and t he P
appropri atelylbe set. z = Acooﬂdl ngly, S%he d scr,l p he{
details of ghe proc,céd Qf |the distinetion gf tra ature
nodes and - t he COI’IS'[I‘L!-CEI(_G)I’I and!t he corrggl on oft t fuf]ction
wll be omtt?d mt hen %ﬁgset i ng of cong parelrret eseri bed
herei nafter. :
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For exanple, the following control paranmeters are used in the signa

control of road traffic. cycle: the tinme of making a round from
the green |ight to the red light through the yellow Iight
split: the ratio of green light in a cycle [% of fset: the

di fference between the beginning tinmes of each cycl e at
adj oi ning intersections ri g2/ orn aspect tine: the displaying
time of the arrow signal indicating right-turn

Generally, the paraneters "cycle" and the "split" of the signal contro
paranmeters nmean the respective tinme and the distribution of changes from -
the green light to the red light through the yellow |ight of signals
installed at each point surrounding an intersection. These control
paraneters influence the nunber of cars flown in and the turning to the
right and the turning to the Iefff’ df (gpch §ar3flown in at each

i ntersection. Besi des, the paranetef "OffSet"” means the difference
between the beginning tines of each cycle at nutually adjoining
intersections (for exanple, intersections 1, 2, 3 of Fig. 20) of an
arterial road. Adjusting this "offset" properl ke it possible
that, for exanple, a car having passed the in(eﬁ@é@ﬁ?o$ 1 %g%nterruptedly
passes the intersections 2 and 3 in the green g 1
- 67 - | i ght successively. : : /
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There frequently happen the cases where cars waiting to turn to the right
in an intersection or before the place of the intersection are obstacles
for the following cars to pass, and the cars brings about traffic snarls
in road traffic. In particular, in the case where cars waiting to turn to
the right are ranged longer than the |ength of the |ane dedicated to the
cars turning to the right, a heavy traflfi/g%narl ;

probability. In such a road, the traffic snarl c nljpe: @r:avm ec@l@ gqtting
the right-turn aspeet—tive prcﬂr!y Simiilfkly Eo the ca¥e ofd t He -
e

Qo

enbodi ment 1, if| fhe TraffC gl owel eatju e‘nmdde ._c.a.n_be_d.ls.t_l_n.g.l.LLs.n.e.c, it
woul d be possi bllg to fbrew:ousiy s&t thel o ﬂ muy £ b,
af orementi oned dontrof’ p&tanéfer s by s i 0 :f:(gl
parameters can be| cortect®d ih actordanke @ th Mg
EVBODI MENT 6. Fukl heBror 8 tH8 present—i ny g%k-a.pﬁl i ed
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volume data Gin the train group control of railways. Accordingly, the
description of the details of the procedures of
- 68- the distinction of traffic flow feature nodes and the
construction and the correction of the distinction functions wll be
omtted, then the description as to the control -parameters will be nade
hereinafter. Now, the stoppage time and4Al®e adj ustment amount of it will
be described as an exanpl e. In railways, each train is basically
operated in conformt ot erm ned ¢ i on di agram but
actually it often happens|that, M S elongg%gd | @hger than the
A

o
e
q

—

scheduled tinme, Yor burr  in th red ng because

of the increasj o) nd of f. 1 p *su a case, it is
needed to operuﬁg th / unifor1gzﬂn headways by
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T.and the preceding train to the train Tis also controlled so as not to
be enlarged by adjusting the stoppage tine and the rail tine of the
preceding train. But each train gradually comes to be behind the operation
diragramin case of being operated in conformty with such a control

met hod. Accordingly, the trains are controlled so as to get back the

del ayed tine by shorten the stoppage tli5d%f a retarded tral n, if the
headways bet ween théol retarded train angd'jeach train of the [irecedl ng train
and the following f{ain are within a spkcified range at the point of tinme
when it is estinated_that the st oppage tide of _the retardediytrain_at, a

certain statiof w11 be shorte] than the scheduled dime. Further mor el t
rail tinme of the retarded train s ' I -
69 - contro}led so as to belsporten as nauch asy poss@le |f tﬁw 1
headways betwegn the retagfded {ral n and ea tra| n of' t e I‘EGE}dI ngltral n
and the follow ng traitg atze vm'!h[naspem ange |mI As,
descri bed abov!s t he 8 Eh grbup can be ontro | ed sm)cénl bll/
setting the adj ustnent Fagmunt sy of t he siygppage '!l ra|I < mg.
Simlarly to t euanbodg‘@@ '|I i's possﬂdﬁleto re\ncFHQ4y sqf-t hhe
opti mum val ues; ofNt he &@rt+ ol par anmeters Y-.ESI mul &t i c}nsqg i1 f tlhe yraffic
fl ow feature nbde g cang}%%ﬁstlnbw shed. é_' fhelccgtzrol oF ters can
be corrected ip ase«ith 1 controlg ul t sy f 1] !
H Qk.um ! 1 { Z b zal |
! b - I 1 g on| !
"« bl a ! I
: 2 P N 1! roo
BEE 8 | LR
( [
i = — >3z b E || O (k] 1
: B ! 1 —t 1 ! B 4V E"E 1
&z - Iy KN t ! = N I !
1 I3 < |z | i o H i im EL’J i
SE | S et 2gg |1 |33 |23 !
1 e | ~ER[T S22 11 1SS |Sef |
1 | L] I e | | s ez] |
P as) | I IR =3 S8
1 e LI oz ovl |
1 ] I 1 Cd-- s o] 1
i i — | " B b o] 1
SR l oo ™ bl 25 351
k N 1 : vw 1S1 &) :
i (D \ , : 1---- ----- / -‘-—.l
4 £ !
0] 1 ||y Ha H /
S Z 1 |ax o t £
v = — 1 fow =0 ] o i
30 |23 S © o o ; = a2
Py O B3 B D ! mz o) i . | =
SaeE 332l (224 [ES2 |1 | 3 &g
mom<l |pion<| | E[—-i SEZ | 1 e
and (esSma | < MEag |, S O b
5 1 [y — ] EAOS t fh..‘zm fgo
™ ( | A= I o |#0<| |EHE
—t o 1 1 o |AOLA Zbm
Do o o o . B G o omm e . = ] Yo UQD-c
[s
-]

FIG. 16



“1t wll be appreciated fromthe foregoing description that, according to
tthe first aspect of the present invention, the traffic nmeans controlling
apparatus is constructed to construct and nodify t he di stinction
fanction of its feature distinguishing part by the use of its
distinction function constructing part, and to distinguish the feature
modes. of traffic flows in prescribed tliG#9zones fromthe traffic vol une
data detected by its traffic volume detecting part by the use of its
feature distinguishing part, and further to make its control paraneter
setting part set the optinumcontrol paraneters in accordance with the
distinction results, and consequently, the traffic neans controlling
apparatus has effects that the efficient control of traffic neans

wi t hout using specified feature elenents is enabled and that the service

performance of traffic nmeans is remarkably inproved. Furt her nore,
according to the second aspect of the present invention, the traffic
nmeans controlling apparatus is constructed to be further provided

with a control result detecting part executing the detection of control
results and drive results, and to make its paraneter setting part set and
correct the optimum control paraneters on the basis of the

- 70 - distinction results di.gsfipgul she its feature distinguishing
part and the control results and dﬂfvégnesajt detected by its
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control resul t detecting part, and further the traffic means
dpparatus is constructed to be provided with a user
setting and the correction of the control

otitside with the aforenenti oned

results referred, and
appar at us has
Wi t hout

consequently,
effects that traffic nmddhdSan efficiently be controlled
usi ng specified feature el enents,
correction of the control paraneters being efficient for the

control ling

interface for the
paranmeters by a user fromthe
results and the drive

the traffic neans controlling

control

and that the setting and the
user becone

capabl e, and further that the service performance of traffic neans is
remar kabl y i nproved. Furthernore, according to the third aspect of the
present invention, the traffic nmeans controlling apparatus is
constructed to be further provided with a traffic volune

estimating part esﬁi 1 e\ ap s in the near future fromthe
point of time whed'litg byarfd s v Iu@?'det tyng part detected traffic
vol unes by execyting f afpl | ssing of the traffic vol unes
detected by the tratfic yollung deteqtihg{part in real tine, and

consequently, t{e~rryt e TEA®"

Ol TTNJ jappar at g$; has an effect that

the feature nodes of _ tfaFfie—Hl qysrearrberdilsti ngui $hed on the basis of
the precisely e?tinabed traffjiq wol Lmes. : Furt hernore; according to the
fourth aspect of the ®ypsentoirnventfon, etHer traffic’ymeans__ controlling
apparatus is 'cogstrufted ﬁo execlit es Ehe i §tincfion of Teature nodes
from the detec{edn raf{ic ergl yne dpt a B9 tfhg dse of a NN, and !
consequently, th ﬁraff c 8ns con rﬁgﬁng pgar at us Jhas an fect {hat
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Furthernore, according to the fifth aspect of the present

71 - i nvention,. the traffic neans controlling appar at us is
constructed to execute the detection of feature nodes by neans of
frltering the output values of a NN, and consequently, the traffic neans
controlling apparatus has an effect that the feature node having the
hi ghest similarity is easily detected ¥8/d8 plural outputs of the NN
Furthernore, according to the sixth aspect of the present invention, the
traffic neans controlling appar at us is constructed to enable the
speci fication of feature nodes by correcting its filtering function in
case of being incapable of detecting feature nodes, and consequently, the
traffic nmeans controlling apparatus has an effect that the distinction

ability of feature nodes can be inproved.: Furthernore, according to
the seventh aspect of the present Hinv i.on_j]_ ghe traffic neans
controlling appar at us i's constructed to enable the specification

of feature node by correcting its feature node detection function in
case of being .incapable of detecti-ng feature nodes, and consequently, the

traffic neans controlling apparatus has an eff he distinction
ability of feature nodes can be inproved. EFEHBT ot e, aepgrding to
t he ei ghth aspect of the present | { _
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invention, the traffic means controlling appar at us i's _ -
constructed to be provided with a NN for control and a NN for -backup, and
to correct its distinction function for control by replaces the
drstinction function for control wth its distinction function for
backup or duplicates the latter to the fornmer when the distinction results
in case of using the NN for backup arq9gf¢Qermnm ned to be superior to the
distinction results gin case of using the NN for control as the result of

conparing and val Bat i ng t he respective distinction result, and
consequently, t traffic ans controlling apparatus has an effect that
the distinction pr%cisio of the distinction

- 72 - f n can al kept in good. Furt hernore, according
to the ninthspect & the iﬁygntion, the traffic nmeans controlling
apparatus is ﬁhstrg@;ed to -eonstruct and nodi fy .the distinction function
of its NN by Sreans =mf | ear &l ng the previously prepared plural feature
nodes or th i stT@tion results of past featur%fnld s, and consequently,
f
real

t he traffic neans controlljling apparatus has a pct| t hat Zhe
di stinction preci|sio& of tHe distinction func 28 kept in

good. Furt her nore, aqcording to the tenth aspe f the*present
i nvention, the tr&ffic nmeans controlling appanatus is
B - 1
— O . |
= 5 e Z =
z > o — =
= 10 = . T N
. £ = = W 1 nun
(O B — zZwn 1 =z
o L BOUN o e} ! O x
o Z = (Y nx %]
=e = ~_ &P
= —
= 8,0 <3:S_ <§§z§ Az
Z fa (e Pt =
— 10 -3 o) : . fxs
(o] (@] 1 oU
o] m(.') | mz
e o | =
Eq- M e /M m
2 3% “’ 35
* 28 <EBEq |<$S=3 &4
‘ = : @] R
= o > 7 2
s g8~ 3° — -
- @ .
=
Pt =i
o
[+3]

FIG. 20
FIG. 21



constructed to set the standard val ues of control paranmeters in
accordance wth feature nodé distinction results, and to correct t he
standard val ues of the control paranmeters in accordance wth t he control
results and the drive results by neans of offline tuning, and

consequently, the traffic meanaBsCRACTOl|ing -+ apparatus has an effect
that the control of traffic nmeans by the use of the optimum control
paranmeters can be done. Furthernore, accordi ng(Ebguhe 2] event h aspect

of the present invermRAFEIC MEANS tQGNTRQLLINGABRPARRTUS rol | ing appar at us
is constructed to set the standard val ues of control paraneters in
accordance with feature npde distinction results, and to correct the
control paraneter values fromthe standard val ues by neans of online
tuning i n accorBmncieativer ERetERFHISHILNEeSEFEsIARBLIRFIE ShES| FeatpEguPpdes

moni tored P, @Rk dra¥Bic IBYunEORIRIURIUetteal By XAT EELE FRANSo1une
controlling apparatus has an effect that the control of traffic neans by

the use of @&eedpiianmAmtomy diromdheneizats icaryBangodera estifaredefrome,
according tp.LNeslVelddd 2598881 c Of ydlthd ! SRR WY CUHeONeralelee  LERLAL

means control I Thg ~apparatus is constructed to be provi a user

i nterface festimdtiivigt pagt, témed cbet cohtrebwaramneties detving arltt segadthde

I ke, and f8£t££§% control parameter according to the éiétfﬁ%ﬁion results,
further the drive controlling part controls the drive of cars on
the control parameters. The distinction function constructing
part constructs and modifies the distinction function of feature
modes by learning prepared plural feature modes or the
distinction results of pést feature modes, furthermore the
control result detecting part detects the control results or the
drive results of cars, and corrects the control parameters. The
control results or the drive resqlts are exhibited on the user

interface, and the control parameters are set and corrgcted from

the outside by referring the results.



setting and the cog+eettqn g@ \;.h FO trol paraneters- by _aSJS%ID /Wtﬁn t hose
data referred; and cBﬁéé‘&ﬁ@ i hejtraffic nmeans controlling apparatus
has an effect that |tfe user can effectively set and correct the control
par anet ers. Wil | gp q9éenbodi nent Sufstithte phestend Septenibern 996 e
been-described usirg speC| Ic ternmg, |such descri ption is for illustrative
pur poses only, and }i tt4s—tobE under<t hat —etranges—antd—var-at+eRs$ my
be made without departing fromthe dp or $gope t e T ol owmeng
cl ai ns. T A traffi c nmeans con@rgl I@gg Mpalhsus
conprising a trpp-e—votdre dg)tccg Ag rt ejeg¢u a
traffic vol unme pf atn:af #C msans;xafatur@ dijdT i ngursnrng part
di sti ngui shing f eathr e d@odesof & traffic filowlih prmbecgf?fhe one
fromthe traffipg]vol e deteckhed Ry saf§ t&pffild qune*ongg)ai, a
di stinction fungcti ong:onsggrucil nggart | ¢xegyytimg {he cd ﬁé’l“';"""' tigrang|the
nodi fi cati on of] +he—etstiRetton—fahret0n of saifd | fesTdistia shing
part, and a conf[ol paraneter setiing parterexe¢dt(n ting of the
opti mum contro ar pReted Qb tdhedbasi s} of gatu Istingdi ghed by
said feature df ST ek p@_2| said fequfe [dFFEREEA shisngx palt
havi ng a featu node |di Sl @& Epans exe t{ng lt”r 'Jib i n&t i®n] of
said feature by_tihe luse—ef—d neur p| netwofi.n J2 171" lic
means contro appdr atj usx ding {p dai °\M?Pere| nes® € node
di stingui shi"ﬁb ans iln gaid ure d| $ti ngui |<‘ng-'pa1~t Pass
net wor k for ngyolf fdr ysual¥geeaxecut| hg the (i hiur e
node and a rgl n rfor—bagkup fpy periodically executing the
di stinction%ot shid| f IEOEEY "ngd, herei n sai Ction
constructin cpnygar afsg@Epp the disti rﬁﬁ@m f@u@? bf said
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cesult in case of using said neural network for control. 3.
The traffic means controlling apparatus according to Claim1l, wherein said

f eat ure di stinguishing part further has a feature npde f cti
conprising a filter filtering the outpl# %sﬁé‘éteo?h%egi'dfjﬁgrpi?ﬁ’g’gmogr% of

sai'd feature node distinguishing means and outputting a feature node having
the highest simlar i't% and a feature node specifying neans specifying a-

feature m)dHl mmm M' ts of said filter. 4. The traffic neans
control ling''& A

M

ing to Caim wherein said feature node

i

detectihg neans' furtHer *cofiprises an ASHMMShal filteri ng fneans—executing—— -

t he specification of said feature node by correcting the filter function of
said filter when said filter cannot specify said feature npde having the

hi ghest simlqarit i t f [ : 5.
Tlhg tefaf ;‘5: (r:n rrgglnsycgﬁ?%l‘lt: ?ﬁ%ﬁgp%ﬁg{ﬁégg?(%rrﬁbﬁrﬁsﬁigkr#%wﬁgpgwesai d

feature node direethgmamecatinghb et iciesrafiedsiume sl fafiure node
speci fyi ng means executing the specification of said feature node by

correcting tetsst afeatnmaidistipgoishingapamrdiftimguisbingod featiuce fremdeiod arode
speci fyi ng nmeang, when sai d feature node specifying neans cannot specify
sai d feat ur e FUAE HAWNG  REessribpdtimalzoae womstheltmiTia welume detectedTine

G ot et on TR AARc oo rRIRR Al aR Uil dh B bR raditRiGis P

modi 11 cat | on S g e FeHnBfh Snd WrRiat GRpd S M SEIRRAT, T oar i ng

g7diSSEtPi Qgtgiesorfuh%ﬁbhtoﬁ §aid feRGres’ AN NG AsRPECpart, and a control parameter
setting part executing the setting of the optimum control parameter on
the basis of the feature mode distinguished by said feature mode

distinguishing par, said feature distinguishing part having a feature mode

&

distinguishing means executing the distinction of said feature mode by
the use of a neural network.

2. The traffic means controlling apparatus according to Claim 1,
wherein said feature mode distinguishing means in said feature
distinguishing part has a neural network for control for usually executing
the distinction of said feature mode and a neural network for backup for
periodically executing the distinction of said feature mode, and wherein
said distinction function constructing part compares and evaluates the
distinction results of said feature modes in case of respectively using said
two kinds of neural networks to replace the contents of said neural
network for control with the contents of said neural network for backup

or to Juflichid Wi

atter to the former when said distinction result in
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7. Atraffic ans controlling appﬂarat'us conprising a traffic vol une
detecting part execufing the detection of a traffic volune of a traffic

means; a feature distinguishing part distinguishi. f ur a
traffic flowin a pr, S'Crtbed%ﬁﬁe—%eﬁé’g’r%‘%ﬂ%eﬁ?‘gﬁgf g%%?ﬁ%énnggfégggd by

sai'd traffic vol unme tecting part, a distinction function constructing
part executing,the cdpstruction and the nodification of the distinction

funct idon of sald feat & tgffig N@TﬁM@'b'FFFQP@@%WfV?E@Q mdvi ng
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executing the &a&&mg,rﬁéaﬁé%ﬁ@gﬁsm%rfﬂke@gg Bie betp@v4Iles RAsap Of the

feature node distinguished ature no tingui shing part and

executing the rerrabaetworlobf saiddfeanire mbdeatistingeishing arapisdaid euypdtinghe
control result or the drive result detected by said control result

det ecti ng par t3 featdrexmade havingrthachighest sissldritysandianfeatore modesct i ng sai d
control. paraneter.fromthe outsjde w }h said control result or saki d. drive
result ref er r SRECIYHIE means spegifying:3 featyea mode Amaensg the outhsts af said
according to qlf’%rm 7, wherein said control paraneter setting part sets a
standard val ue of “the control paraneter in accordance with said feature
nmode di stingui shed by said feature distinguishing part, and corrects said
standard val ue of the control paraneter-dby neans offline tuning in

accordance wi th the cle traffic amsans conttdiingrdpparats ddcoddingctoeQldiyn Sai d
control result detecting_part. The traffic nmeans controlling
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control result or the drive result detécted Dy said control résult

det ecti ng par tvalues efibaidi meural nebwork. The traffic means control ling
apparatus according to Claim?7, wherein said user interface has a function
of exhibiting data such as the control result, the drive result detected by

ecei ving & difecti on1S BAE means cBnuffing Abpatd ABindls Clatta, "
ppar at us - comry G SAld RAGHEREIe dettliing medhs PathefcdRpisel "
detection of addidhalcfeatiremode spekifpfd Means executing the specification of

said-feature mode by correcting the feature mode specification function

of said feature mode specifying means when said feature mode

specifying means cannot specify said feature mode among the output

values of said filter.

6. The traffic means controlling apparatus according to Claim 1,
wherein said distinction function constructing part execute the
construction of the distinction function of said neural network, and
further executes the modification of the distinction function of said neural

network by learning a distinction result in a past feature mode.
_
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peans, a traffic volureestimating part estimating in real tine a traffic
volume in the near future froma point of time of the detection of the

traffic volunme by said traffic volune detecting nmeans by executin
sanpl i ng processing of the traffic vo'im@ubét"@’gﬁé@eﬁﬁ‘s%q ePF%ﬁ‘LF'g@&%urre

det'ecting neans i:n real tipe,—a-feature distinguishing part distinguishing
a feature node of -atraffic flow fromthe traffic volune estimted by said
traffic volune estimating part, a distinction function constructing part ,
executing the_construction and the nodification of the distinction function
of said featufe di st Angaffichmegnezontroling apparatussomprisinga traffiosctume

detecting a cqntrol result of controlling said traffic neans or g drive
result of sai aeﬁcgf‘ﬁ RATEXRCUtng s detgction Qﬁétt@mSéfCﬁme E&ﬁt"@‘%@cut i ng
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result or the drive result detecte sald control re
and a user | nsﬁdfmafﬁ,dmlumdéﬁcﬁﬂg?am adstinetioacfunedomatsnsteudting part

paranmeter fromthe outside with sard control result or said drive result
referred. executing the construction and the madification of the distinction
function of said feature distinguishing part, a contral result detecting part
detecting a control result of cont:;o&ling said traffic means or a drive result
of said traffic means, a control parameter setting péﬂ executing the
setting of the optimum control parameter on the basis of the feature
mode distinguished by said feature mode distinguishing part and
executing the correction of said control parameter in accordance with the
control result or the drive result detected by said control result detecting
part, and a user interface for user's setting and correcting said control

parameter from the outside with said control result or said drive resuit
referred.

8. Th§ traffic means controlling apparatus according to Claim 7,
wherein said control parameter setting part sets a standard value of the
control parameter in accordance with said feature' mode distinguished by
said feature distinguishing part, and corrects said standard value of the
control parameter by means offline tuning in accordance with the control

result or the drive result detected by said control result detecting part.

9. The traffic means controlling apparatus according to Claim 7,
wherein said control parameter setting part sets a standard value of the
control parameter in accordance with said feature mode distinguished by

said feature distinguishing part, and corrects said standard value of the
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control pérameter by means of online tuning in accordance with the
control result or the drive result detected by said control result detecting

part in real time.

10.  The traffic means controlling apparatus acCord_ing to Claim 7,
wherein said user interface has a function of exhibiting data such as the
control result, the drive result detected by said control result detecting
part or the like to a user, and a function of receiving a direction from a
user referring said data for setting or correcting said control parameter.

11. A traffic means controlling apparatus comprising a traffic volume
detecting part exécuting the detection of a traffic volume of a traffic _
means, a traffic volume estimating part estimating in real time a traffic
volume in the near future from a point of time of the detection. of the
traffic volume by said traffic volume detecting means by executing the
sampling processing of the traffic volume detected by said traffic volume
detecting means in real time, a feature distinguishing part distinguishing a
feature mode of a traffic flow from the traffic volume estimated by said
traffic volume estimating part, a distinction function constructing pa_ﬁt
executing the construction and the modification of the distinction |
function of said feature distinguishing part, a control result detecting part
detecting a control result of controlling said traffic means or a drive result
of said traffic means, a control parameter setting part executing the
setting of the optimum control parameter on the basis of the feature
made distinguished by said feature mode distinguishing part and
executing the correction of said control parameter in accordance with the
control result or the drive result detected by said control result detecting
part, and a user interface for user's setting and correcting said control

parameter from the outside with said control result or said drive result

T

referred.



