*| MAGE PROCESSI NG APPARATUS" The present invention geneegkgglgﬁLaLgs_to an
i mage processing apparatus. Mre specifically, the 5 present i VEITtion i s
directed to an i mage processing apparatug suitable for detecting the nunber
of waiting passengers in a group-controlled or supervised el evator system
10 Various types of apparatus for detecting an object by
processing i mage information have been proposed. For instance, as a traffic
fl ow &8asuring systemfor ainming at an autonobile, one conventional

t echni que has been opened in a publication of The 15 Institute of

El ectroni cs and Comuni cati-on Engi neers of Japan, '85/3 Vol. J68-D No. 3,
pages 308,to 315 (referred to as a "publication 1"), in which the inmages
phot ogr aphed over the hi ghway3MaGE B GHRAFELRT Uhe al gorithm with
various defined constants 20 (paraneters). Al.so, another conventi onal
1mage processing systemas an apparatus for nmeasuring man fl ows has been
described in another pyhlication L tute o& El ectroni cs, and
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‘apparatus suitable for detecting the number of waiting

passengers in a group-controlled or supervised elevator

(- system.

10 | Various types of apparatus for detééting an
object by processing image information have been
proposed. For instance, as a traffic flow measuring
system for aiming at an automobile, one conventional
technique has been opened in a publication of The

15 Institute of Electronics and Communication Engineers of

o Japan, '85/3 Vol. J68-D No. 3, pages 308 to 315
(referred to as a “publication 1"), in which the images
photographed over the highways are processed based on
the algorithm with various defined.constants

20 (parameters). |

- Also, another conventional image processing
system as an apparatus for measuring man flows has been
desctibed in another publication of The Institute of

Electronics and Communication Engineers of Japan, IE80-



determ ned threshold val ues and wei ght. Furthernore, as disclosed in

JR- A: 1- 241667 (referred to as a "publication 3"), when the neural network
is enployed in the speech recogni ti @gnechnique, 10 the speech pattern
whose answer has been known is inputted in the |earning node, and the

wei ght (coypalaaty) Xbeffrefentedate asraetpathlicasiom 2"ennigr that the

di fference between this speech pattern and the prepared answer is reduged
to be zethdchlFarious sorts\sofrbhregbplddraduescand weddddr dance w t h&he
above-nentioned conventional techniques, there are provided a |arge

quant i t emplaygslitipdther imagacpaasaesd ngr algosh bty @ngeen recogni zed with
respect to the processed results, and these input patterns are 20

r epeat edetesminied by wayeofobbai hearpingsandothem e imagey consequence,

even en the answers, coul d be ohtained, with..espect to the prepared input
pat t et nPTAGRST ARRFA T BRI 1F nBEELBFBE s?ﬁ’né‘t&&dﬁﬁé‘&é@%nnot fol | ow such

t t i | t h 25 h t i th
onvi T on A He T R PR kR ARED el B e O e ey "or i nst ance,
there i s such a<u¥Hg¥E% ﬁk?Lnggedgggiggghpqnaggmggfﬁﬁégéﬁyycannot fol |l ow
tha 0 e

such an 3 envi ronnen variatrons are given ackground (wi ||
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_network is employed in the speech recognition technique,

10 the speech pattern whose answer has been known is N
inputted in the learning mode, and the weight (coupling) -/
coefficients are corrected in such a manner that the
difference between this speech pattern and the prepared
answer is reduced tc be zero.

15 As previously described, in accordance with
the above-mentioned conventionai techniques, there are
provided a large quantity of input patterns the answers
of which have been recognized with respect to the

processed results, and these input patterns are

20 repeatedly entered so as to obtain the desirable answer.

&

As a consequence, even when the answers could be
obtéined with respect to the prepared input patterns,
.the conventional image processing apparatuses cannot
follow such cases that previously unexpected changes
25 happen to occur in the environment from which the input
information cén be obtained.
‘'For instance, there is such a conventional

image processing apparatus which cahnot follow such an



provi ded an i mage processing apparatus including: first inmage processing
means into which inage information is inputtable and a first inmage process
is perfornmable based on a predeterm ned algorithnm 10 means for
generating teacher information, into whic® i'mage infornmation of the same

i mage” obj ect as that of said first inmage processing neans is inputtable, a
second.i mage peosdsomhdriter eshatr onwaediationst iawge pivesss ta the
perfdkﬁable and a second inage 15 processing resul t as t eacher
informati on  beckaraundbwillakk escussedcdatedt and theheprsd@iutes

pr edet er m ned algorlthn1 or a paraneter thereof, based upon said teacher

i nf or mati on an®h&n IRRGIRETE uERMESf st | nage 20 processi ng neans.
Preferably, the correcting nmeans includes nmeans for sel ecting one of a
plurality oP al gori AGRST ork® ofthe pP&‘ﬁﬂqfﬁ/ dnventean erthereyr def |

whi ch have been revj ously pre ared 25 so, the first inmage
processing me& 1@“% %T?ﬁ%??%?go?ppﬁﬁgé:“ﬁ Y4B PFeans for
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means. performable based on a predetermined algorithm;
10 _means for generating teacher information, into
_ which image information of the same image object as
) that of said first image processing means is
inputtable, a second image process different from said
first image prbcess in performable, and a second image
15 processing = result as teacher information is
genératable; and
means for correcting either said predetermined
algorithm, or a parameter thereof, based upon said
teacher information ang an output of said first image
20 processing means.
ot Preferably, the correcting means includes means

for selecting one of a plurality of algorithms, and
one of a plurality of'parameters thereof, which have
been previously prepared.

25 Also, the first image processing means may
include a plurality of image processing means for
receiving image information different from each other.
Then, the means for generating teacher informafion"

includes means commonly provided with said plural



5 The present invention thus enables an i nage processing apparatus to
be provided which is capable of producing correct processed outputs by
followi ng variations in environment for an object to be i mge- processed
under actual operation states. 10 4 The present invention al so enables
a group- controlled el evator systemto be provided in which the nunber of

passengel mag@ phdcedityg meity erdBrasbi sotiviely §BBerdtQHB aguper Vi sg}g
control for elevator callings may be achieved at a higher efficiencw" 15

It shoul debenkat ashfidiaiatiitth RAIAGE eindGy-pHockssed geBalast bya t hreshol d
val ue and a wei ght coefficient enployed in the algorithm As the teacher

I nf or mat saddgelersl ngnagsa scoaesdiiong theangage processi ng nmeans with hi gher
20 precision, for inputting the sane image information as that processed
by th& i mage fhscepriesgnteadsveotionr tbussi pgpahligsos@n oimageect i ng neans
for inputting information other than the inmage and for obtaining the sane
sorts of PEPCESSINRRPIFRENR BRnbeePaRyiged|vhieknisprppabgee. | f
necessary, the outﬁut of the imge processing nmeans is conpared with the

output oPft RFIPRIRG PRFEPREL RFPGRIFRS PUTDUIS PikefOlAOKABE that these
5 P B TR Ty SEHECN RPN SoBa ARt E BN e HARBBTS Sorts of
thresholgfg@éggééyg% e%gggtual operation states.
10 The -présent" invention also enables a group-
controlled elevator system to be provided in which the ;)
number of passengers can be correctly determined, so
that the group supervising .control for elevator
callings may be_achieved'at a higher efficiency.
15 It should be noted that the parameter may involve
a constant, a threshold value and a weight cnefficient
employed in the algorithm. |
| As the teacher information generating means,
either the image processing means with .higher
20 precision, for inpﬁtting the same image informétion as -
that processed by the image processing means for a
pfocessing purpose, nr detecting means for inputting
information other than the image and for obtaining the
same soits of. outputs based on the completely
25 different principle. If necessary, the output of the
image processing means is compared with the output of
the teacher information means. For instance, in case

that these outputs are not coincident with each other,

either the algorithm of the



coefficients used in this algorithmare corrected. In general, in an inmge
processi ng apparatus 5 for requiring sinplicity and high speed processing
operation, errors nmay be readily produceg due to such variations in the
environnment for the object used for the image information, for i.nstance,
changes i iihagenptbeessingsaeansyf omcildenpatagbetersasueh @ss in 10
backg(Qund changes in passengers clothings dependi ng upon seasons and
confuston dewarieus ¥ortise afortthreshold wmbueer andayeighdcessi ng appar at us
for executing a process operation with higher difficulties and requiring a
hi gh speed peeetficipats used drerthieralgrertthRears changesed t he
above-described environnent, it is rather difficult to_produce such errors.
As a consequence, if tA& H&ﬂﬁﬁahaskﬂnﬂﬂnkmﬁgﬁ PRRCBAPILAE APRGE a¥uScessi ng
nmeans and_the latter ,ig util,ized as the cher |nf rmati on generati ng
means, 20°th °5r689?&r&P@bﬁ%ﬂﬂ%%ﬁ1§¥m§?%abkgBrEEES H§°ﬁ@§ﬁ§nﬂhy be gr own
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‘illumination, presence of incident light, variations in
10 background, changes in passengers clothings depending

— upon seasons and confusion degrees. To the contrary{ in
another image processing apparatus for executing'a
process operation with higher difficulties and requiring
a high speed process operation, even when there are |

15 changes in the above-described enéifdnment, it is rather
difficult to produce such errors.

As a consequence, if the former is employed‘as
the online image processing means and the latter is
utilized as the teacher information generating means,

" 20 the process algorithm of the image processing means may .
be grown in the online mode, whereby more correct image
processing operation may be achieved.

The present invention will now be described in
greater'detéii by way of examples with reference to the

25 accompanying drawings, wherein

Fig. 1 is a scheématic block diagram for



porti-on of the inmage processing appardatus shown in 5 Fig. 1; Fig. 3 is a
schemati c bl ock di agram for showi ng an overal |l arrangenent of a
group-control l ed el evator to which-te - nage processing apparatus according
to the present invention has been applied; 10 . Fig. 4is a

det ai IledTBP5EReAAGTRR FHasl e} df2 pBFt BN 1BRILHBIELEFFL8trol | ed el evat or

h in Fig. 3; Fig. 5 ]. - - ti | . vi f. how I f-
hal | i n ARPERAEUFoAHATRARNS tar Eae | RECPRBCLAMRERBAPTST wai ting visitokd is
installed; Fig. 6 iJj.l ustyat A . Fig. 7
rstalled: F1o. o b oies a0 exermh epdbol RIS 5P 11O, T
number 0616240 SidALS b QEELAgnE IR rARLERnl0 1 B 15 a Tl owchart
or explaining an 1 nage proctessing oper at of "an I'nage supervising

apparq;u%igchnding to one preferred enbodinent; Fig. 9 explanatorily shows.
a process for 25 correcting parameters of an inmage processing al gorithm

according to one pgfer red LrosgenBRAtit BloéR @iBg2aa ¥Fod y shows a
process for correcting paraneters of an inmage processing al gorithm 1

accor di nghiowiarptdierovs 4 ¥l r £lr eangenienenof & grolip—controddddinat ory
di agram of the paraneter correcting operation
elevator to_which the image processing apparatus
according to the present_invention_ﬁaé been applied;
10 Fig. 4 is a detailed block diagram of a major
portion of the group—cqn#rolled elevator shown in ;;
Fig. 3;

Fig. 5 is a cross-sectional view for showing

an elevator hall in which a detector for detecting the
15 number of waiting_visitors is installed;

Fig. 6 illustrates an example of an imaged
screen;

Fig. 7 illustratively exblains an image
processing sequence for qbtaining the number of waiting

20 visitors_from the imaged screen;

Fig. 8 is a flowchart for explaining an image
processing operation of an image supervising apparatus
according to one p;eferred embodiment;

.Fig. 9.explanatorily shows a process for

25 correcting parameters of an image processing algorithm
according to one pfeferred embodiment;

Fig. 10.explanatorily shows a process for

correcting paraméters of an image processing algo:ithm'



Fig. 12-explanatorily represents a process for 5 correcting paraneters of

the i mage processing algorithmaccording to a further preferred enbodi nent;
Fig. 13 explanatorily shows a means for_pjoducing teacher information with
respect to a quantity of waiting visitors at an elevator hall by enpl oying

a 10 wei ght dRiRHiding & addthérapkereshad dnfodndmining the teacher
i nforymation produci ng operation; Fig. 15 is a schematic bl ock diagram for

showi g a nmaj or arrangerdg; DI bssiat explanatiody @i anege gHecessi ng
apparatus with enpl oynent of a neural network, according to the present
i nventi on, haaitmestenptoyedctingheopeeiaddiom; for detecting the nunber of
waiting visitors for the group-controlled elevator; Fig. 16 is an

-expl anat ory di agr am f orF2@. r bprexphanagoad Lynugpneasentss dpregess for
neural network; Fig. 17 is a detailed block diagramof an ing?e processi ng

appar at us B3FHIRF & PG PacapeteEpr of dhwodimags proressing algopighmig s
a flowhart for exp]aining an inage process%gg operation of the.inmge
processi ng afiffeRdngsto a fugthprgpreferred quhodinenty ock di agram of an

| mge processing appar afys aggordhad LY NGy Yndis S Hh SRS et anc.

producing teacher information with respect to a quantity
. of waiting visitors.at an elevator hali by employing a
10 weight detector;
o ' Fig. 14 is a flowchart for explaining the
teacher information producing operation;

Fig. 15 is a schematic block diagram for
showin§ a major arrangement of a system iﬁ which an

15 image processing apparatus with employment of a neural.
network, according to the present invention, has been
employed as the detector for detecting the number of
waiting visitors for the group-controlled elevator;

Fig. 16 is an explanatory diagram for

o 20 representing an image process by way of the neural
network;

Fig. 17 is a detailed block diagram of an
image processing apparatus 331 according one preferred
embodiment;

25 | Fig. 18 is a flowchart for explaining an-imaQe
processing-operation of the image prgcessing apparatus

331;



Fi-gs. 20 and 21 are flowchart for explaining 5 an inmage processing
operation of the inmmge processing apparatus shown in Fig. 19. First, wth
reference to-Fig. 1, a basic consgrgcgion of an image processing appar at us
according 10 to the present invention will now be described. |nage .

i nfor mati on phot ogrignhad Gk & MHoHead tdc Blodlot @Psgpannge( bARYI Ng) nmeans
111 to I In is processed in image processing apparatuses 121 to 12n, (o
respect imaby. phoday=ing \apdarastus tacdtording nebi anothkr 15 to "an" ™
“inputted via a transm ssion path 13 to a control apparatus 14. This control
appar at pseféroed esphodigmeand; ; fand i nst ance, -a group supervi si ng (nmanagi ng)
control apparatus. The above-described information "al" to "an , 20 and

i nformation 1l4a r &igserR@tand ¥ aprrilowehaovhdfort pgpdadninge control
apparatus 14 are inputted into a strange (suspicious) infornation detecting
neans 18R AMJIGE RFIGLISINGIRITHIOR REokhe| AMBERRPLEFeFSA®%ti ng unit 15.

25 Bot h .an oug . 15 of the above-described strange
i nf or maPPEATASUS (SRR s’éﬁ;é’n%) lfl%ans ‘151 and output information 1l4a of the

control apparatus 14 are -9- 1 inputted into a teacher information
generating means 152 .enployed in a teacher information generating unit 15,
and an output information 152a of this teacher .information generating neans
152 is inputted to the

First, with reference to Fig. 1, a basic

construction of an image processing apparatus according
10 to the present invention will now be described.

Image ihfcrmation_photographed ﬁy a plurality
of photographing (imaging) means 111 to lln is processed
in image processing apparatuses 121 to 12n,
respectively. A plurality of resultant information "al"

15 to "an" inputted via a transmission path 13 to a control
apparatus 14. _This ccentrol apparatus 14 corresponds to,
for instance, a group sgpervising (managing) control
apparatus. ..

The above-described information *al*" to “an", :;

20 and information l4a representative of operation condi- -
tions of_the control apparatus 14 are inputted into a
strange (suspicious) information detecting means 151
employed in a teacher (professor) in?orﬁation generating
unit 15. _ -

éS | Both an output 151a of the above-described
strange information detecting (sénsing) ﬁeans 151 and

output information 1l4a of the control apparatps 14 are



5 i mageprocessi ng apparatuses 121 to 12n. On the other hand, the
above-described information "al" to "an", an output 16a of an illum - nance
detecting neans 16, and an output 174 of @ £ine output means 17 are

i nputted to a condition judging 10 neans 18, and an output of this
condlu<n1ludgpngtmdamnﬂdsasteaphetednformh¢1pmagemmnahmngrmp&mmalﬂZuses
121 t@312n. An operation of the inmge processing apparatus 121 wll now be
descri®bed. 18mployed in a neeRrchar ol pipraation’ gsmegiatiing huvit pkvi o-
graphed, or inmaged by the photograehlng neans 111 is inputted to the.inmage
processi ng ma&fs am PRtRUE hinfaagatipacdSIan9lafbdsat@acher so as to be
processed. This process is carried out .in such a manner that with 20

enpl oynent oﬂ“@&ﬁ&%&%ﬂ%xﬂ??ﬁé?EbngW@FBﬁt1§¥bﬁ§ irputted torhe
|nfornat|§£ a‘bl" is converfed into ejther éprnaélon related to such

f eat ures TRF BT R 29 sREPars “§ﬁso& % detected, or
processed informa- tio whi ¢ bi nary Qcess een,ef ected. Wth
25 -enpl oynment of thi slb;ﬂo l'é%s g"%ﬁf h?ﬂgt’l S ?mv F’(S:&'r"\"tbr(ﬁf apparatus 14
may control the t?ﬁc»gfuc 8tm hedahp %Q§4£’ Qﬁ?§¥1 7O the

S orna 4a |n

ot her - hand,. the COoRtTo appar atus Sut put I on icative of

sezsrﬁ'bwzrzies%ﬁ%nﬁwﬁgﬁaﬁgn%zi o, W . 5 gV
' ~output means 17 are inputted to a condition judging
10 means 18, and an output of this condition judging means
[ 18 is inputted to the image processing apparatuses 121
to 12n. '
An operation of the image processing apparatus
121 will now be described. -

15 ‘Image information "bl" which has been photo—
graphed, or imaged by the photographing means lil'is
inputted to the image processing means 1211 of the image
processing apparatus ‘121 so as.to be processed. This
process is carried out in such a manner thét with

U 20 employment of data stored in a coefficient table 1212,
the image information "bl" is converted into either
information related to such features as a quantity and a
shape of an object to be detected, or processed informa-
tion in which a binary'prédess has been effected. With

25 -employment of this pfﬁcessed information "al", the
contro{ apparatus 14 may control the object to be

controlled in optimum states.



5 processing nmeans 1211 is inputted into the strange information detecting
means 151, and then is conpared with the above-described information l1l4a

i ndicative of the condition of thé'&ﬂ]ébt under control, whereby the
information is nonitored. 10 That is to say, the strange :

i nfor¥rati on det ectOmd¢hreatthars handigetheheonbrodr apparefdsprldcessed resul t
made by the inmage processing nmeans 1211 is caoincident with the conditggy of
t he objQEFRMQﬁﬂlﬁéﬁﬁW%ﬁ%omnlfﬁelﬁﬁkﬁaﬁhgﬁ Pheacsppaiitdon fsihe i s noed 15
coi ncident, therewth, the strange, i nformtion detectin ans 151 outputs

t he pro@?§§&}iqﬁ&ﬁ§mﬁ?% r°;1ato?h%ﬁet?ﬂﬁgénﬁFﬁeéssimﬁéﬁg§ﬁyq211, a signa
for indi,cating that_this ocessed_Loforgation"al" i.s strange, and al so

i nf or maBeETT (Rﬁﬁ%ﬁ?ﬁ%% fﬂgOFﬂ§Sé°Pnf8 na?Fo%hfblmQﬂa originated from -
this dnformation "al" t eac ' r 1.0 e ' means 152. The
teachéerHrﬁ’fré%rsr%ltq}%%h%%'&%r%??%gf%egﬁéu&géaagg}tyzgg% n@%&gﬂﬁ both the :
strangei ' LTI t | I n i o] Py 4 ned in the
above-. ég%fog'!eng%iicgﬁ]edd%l %??rg 'i@%a{i‘g‘igg%(ﬁ égarghgb%?e{'léz ccoo recét3d processed

i nfor mati;ah ({d ABSetgedEr fbel CRARBEMRRE SN YO nd i A Lo ) Which
corresponds to the 1 mage information "bl" photographed by the phot ographing

neans thk bondidids é£agherobfjéetnahtier Loatrdlgutidrelsy ttha | earni ng
means 1213 in the image processing apparatus 121. The | earning neans 1213
obt ai ns jeifdmatedon is monitored. : : -
10 | That is to say, the strange information
detecting means 151 judges whether or not the processed hd
result made by the image processing means 1211 is
coincident with the condition of the object under
control. 1In the case when the comparison result is. not
15 coincidentttherewith,_the strange information detecting
means 151 outputs the processed information "al" of the
image processing means 1211, a signal for indicating
that this.processed information "al" is strange, and
also information 15la containing the image information
20 "bl" originated from this information "al" to the
teacher information_generating'means_lsz.

The teacher information generating means 152
ana;yzés in detail both the strange information "al" and
the image informatién "bl" contained in the above-

25 describéd information 15la so as to obtain correct
-processed information (referred to as a "teacher
inférmationf heréinafter) which corresponds to the image

. infd:mation "bl? photographed by the photdgraphing means



5 image~processing algorithmused in the i mage processi ng neans 121, or
correct values for various threshold val ues and al so weighting coefficients
enpl oyed in this inmage processing al gorditgyn.and then corrects contents of a
coefficient table 1212 for storing therein these 10 wei ghting coefficients.
Al so, - he 1t eather Tafier Mddciegehefatnagionads2153 wmtpuittad tidiea t eacher

i nformati on 152a frominformation 14a representative of control states of
the chatrol 2appandings nekns) YZkpohsethe ihnegeuprecessiong appamtwn 151la of
the strange information detecting neans 151 (will be discussed |ater).
Based upon th&leutput information "al" of the inage processing neans 1211,
the output information "16a" of the illum nance detecting neans 16, and the
20 output informationTherdreasning meaBsol2pdt obtains1 BIhRT @&hdition

j udgi ng nmeans 18 jud%géaenyironnent,of a ph tqg{aphed regi on ai ned, by the

phot ogr aph né™AEENPIPLLSSARS (HFPBLERT: USeFeffy Ghenimade RIRLFHERY nat i on

means. 16, v | PEAB B Tox % TRAE ST €V RERBPeADE PGTAtYD Shrasfiold "y 110 "
or ocessing _vaibe3YaHE Hadh T RonEiAG, 8Rete Cle e SIRNIA il Fe°
Pabi oo 103, 1839 ProbEpeidlf d1d0Fi EAR, QKRG 2l BlMdelt diRtoAER N1

of a coefficient table 1212 for storing therein these

10 weighting coefficients.
gﬁ: ' " Also, the teacher information generating means
152 may obtain the teacher information 152a from
information l4a representative of control states of the
control apparatus 14 in response to the output infor-
15 mation 15la of the strange information detecting means
151 (will be discussed later).
- Based upon the output information "al" of the
image processing means 1211, the output information
"l1ga" of the illuminance detecting means 16, and the
W 20 output information "1l7a" of thé-time output means 17,
the condition judging means 18 judges environment of a
photographed region aimed by the photographing means
111, and then outputs coefficient selecting information
to the coefficient table 1212. The operations of this
25 condition judging means 18 will now be explained with
reference to Fig. 2. |
Fig. 2 is a detailed block diagram of a major

portion of the above-described image processing



nadebof an optimum coefficient table fromthese 5 coefficient tables 191 to
19n based on the output information of the condition judgi ng neans 18. Now,
the condition judgi ng neans 18 judgeg2fromthe output information "al" of

t he i mage processing neans 1211, rough information such that, for instance,
10 whet hasparataes d20akhowafl ianFdgea laccunt echby bmagbjprocasdengdet ection
to a screen area is |large; judges whether or not illumnation (includin

i nci dentappahaussiBii,gtheves adeupmplidyedwr pluraibtyavfon "16a" of t

| um nance detecting neans 16; or judges whether it is 15 now eveni ng or
dayt i me,coeffieientstakdesod Mindd2 baseo . t R seleatienaf dmation "17a"
of the tine output neans 17. Further, the condition judging nmeans 18

out put s Te¥defPEi apt oOPSLEUM QQQﬁﬂﬂﬁﬁﬁﬂqcﬁﬁb%%aﬁr9%rtéﬁﬁﬁcting t he
coefficient table coinﬁident w th the ();ﬁ)ve environpent information. It

shoul 8 HePREELaieRs: takdesudSdi &P JPn r nEhee8REPY513 is to correct
the contenLs _of coefficients stared in, the corresponding coefficient table
LN R35tp

under usEHQEBA R8N Ofh FoRAILION | 1RAMAER hfor mati on 152a, or
h o0 s I, Ci i th
espact 1o the comiBdrcsBErcERdita¥ fladiify Heans 18" 3ubBRsC0 1

I'Cle erring nowto

osar ot B GRCURE B AR et b opHY) phallpipRagathaeess
~means 1211, rough information such that, for instance,
10 whether or not a ratio of an area occupied by an object
under detection to a screen area is.largef judges
whether or not illuminaﬁion (including incident light)
is bright based upon the output information "1l6a" of the
luminance detecting means 16; or judges wﬁether it is
15 now evening or daytime, otherwise summer or ﬁinter based
upon the output information "17a" of the time output
means 17. Further, the condition judging means 18
outputs coefficient_selecting information "18a" for:
selecting the coefficient table coincident with the
20 above environment information. o ;)
It should be noted that the function of the |
learning means 1213 is to correct the contents of
coefficients stored in the porresponding coefficient
table under use based upon the above~ described teacher
25 jinformation 152a, or to correct the contents stored in
all of the coefficient tables with respect to the common

coefficients.



wi Il be~described as a preferred enmbodi nent. 5 In this preferred
enbodi nent, a description will now be nade of the el evator group
supervi si ng (managi ng) control system f-ory3ymanagi ng 4 sets of elevators. A

group supervising control apparatus 20, 10 elevator control apparatuses 211
to 214 forl control I'i ng Refigr einganev, tai Fpbay 3uniat geevpwontphatbedses 221
1o 224, and an inmage supervising apparatus 23 are connected to a seri al
transmi-ssi onepeVRtr isystem| t9- whéppi ffemimesgs PIQARREiNg mppabatpat

devi ces such as c LIingH15 buttons 261 to 264 installed in a hall are
connect ed t 03&5T9% of© t FRe sBF pEPLr 2RYENEL I HRg Reael AR 8910 t he
respective el evatqr control, apparatus 2 to 214, eration panels 291 to
294 enpl oyedwi":ﬁ'cg’res ?S%ﬁb}geg8ist3 ?gflfl&ré:e(’?(z)m& &% vt her ends of the
-serial 20 gransm ssion ths. 27 . . t.r ansm _ssi.on hs 301 to
304 connec% ed to the difg'glt;}?}%n%fgggﬂégl ég%g’gﬁgk%&é:és%%%%lpﬁﬁ?é’fED
(light emtti dh?ﬂg) i Y~ kN }Hﬁéi ' at a n-th
fl oor and anwr%}q'[% oo?gorﬁggéZgEbllﬁli’?diéral%vtaa%g%(lzgnrﬁléeh :s_ |%$’g‘r§9y, i mge

processi ng appEhBldSgs) 33dnt PoB38ykR he MRASHAAthd4 tderd-4f and mot h
) S y 9

fl oors-are connecte the serieS transm ssion paths 321 to 324 - 14 -

1 connected e ditdr@ge supervisi-ng apparatus 23. Photographi ng neans 341
to 348 are connected to the

A group supervising control apparatus 20,
10 elevator control apparatuses 211 to 214 for controlling
S each elevator, display unit control apparatuses 221 to
| 224, and an image supervising apparatus 23 are connected
to a serial transmission path 24 in a multi-dropping
method. Standard input/output devices such as calling
15 buttons 261 to 264 installed in a hall are connected to
one ends of the serial transmission paths connected to
the respective elevator control apparatus 211 to 214.
Operation panels- 291 to 294 employed in cars or cabs 281
to 284 are connected to other ends of the serial
20 transmission paths 271 to 274.

Also, to transmission paths 301 to 304
connected to the display unit control apparatuses 221 to
224, LED (light emitting diode) ‘display units 311 to 318
to be positioned at a n-th floor and an m-th floor of a

25 bpuilding are connected.

Similarly, image processing apparatuses 331 to

338 to be positioned at the n-th and moth floors are

connected to the series transmission paths 321 to 324



respecti ve i mage processing apparatuses 331 to 338. | nmage processing

appaf atuses 3391 to 3394 to be 5 positioned at each car of the elevators
are connected to another serial transa ssion path 325. Phot ographi ng neans
3491 to 3494 are connected to the respective inmage processing apparatuses
3391 fo S3Meckedectentheninagsl supsrwisign appaiatu®ighi det ecti ng means
enpl oyed in the 10 respective cars. Qperations of the above-described ,
group- CUMFROFaBhERGVAEERSs4dekonidaB 1ake ARARRFSH | B et r angerment &7

i1 be d i bed. Th . | Si t t 20 15
Fecel Vo FHREPRLURniTAER BEPFOBRPEDARARE LT ThG Dt SOniS861 t o 264

I nstall t the hall .and_al h | 291 to 294 | ded
W thin CHEE8r BEOPASPABS, BOBRRANIE D cvtbroRonyb CapBhr at uses 221 fo 214
Al S0, ot NS JF PUBSHPEEY EILRICENHECl L APRA BlaoPd 2fe | E6hUEEY! Bol NE | Tage
super Vi si Ng~ appar at us oththe nunber of walting visitors which have

been det&%Sﬂ%}i’yﬁégﬁai”&%nﬁh(i%%%%d“%)a%ﬁ{)ai-ﬁ ysephggégi-%ﬁ@%i nstal | ed at

the n-th an t oors, and the nurber of passen the cars

whi ch hayeahgenqdet et 84doly airke domartdd pwcwéif@sge@aiaéuméﬁéwl to
3394, and then controls operations of these el evators based on the above-

descri befryaesging apparatuses BI9IJitap| 33940 tREPEEERCe aRRAERALBES 221 tO
224 out put guide information to the - 15 - 1 display units 311 to 318
installeﬂShttthSAJanam§ gg&@ht_detecting means employed in the

10 respective cars. -

Operations of the above~described group- Q)
controlled elevator system with the above-mentioned
arrangements will now be. described. .

The group ;ﬁpervising control apparatus 20

15 receives the information derived from the calling
buttons 261 to 264 installed.at'the-hall and also the
operation panels 291 to 294 provided within the cars via
the respective elevator control apparatuses 221 to 214.
Also, the group supervising control apparatus 20

20 receives via the image supervising apparatus 23 both the
number of waiting visitors which have been detected by
the image processing apparatuses 331 to 338 installed at
the n-th and m-th floors, and the number of passengers
within the cars which have been detected by the image

25 processing apparatuses 3391 to 3394, and then controls
operations of these elevators based on the above-
described various infofmation, The display unit control

apparatuses 221 to 224 output guide infotmation to the



fl oors—™n order to provide services to these waiting visitors (passengers).
It should be understood that the above- 5 described inmage processing
apparatuses 331 to 338 and 3391 °to 3394 perf-orm sinple and rough processing
operations for the sake of sinplifying the software used in this system of
the transdi sdisplaygl veoiitisesSlAndal 3B pinesezkled atl tbet nesh Bhd m-th

The el.evator _control apparatuses 211 to 214 controls operations of the

el evators anflabss dhecndar /toutpnavids | sesviapsofed theseheaiddmart i ve
floors and cars based upon the instructions issued fromthe group managi ng
control appa¥iasisozs. (P?Ssengers)o F|g 4 is a detailed block diagramof a
mej or portion of the s stenlshomn ' consisting of mainly the i mge
supervi si ng appar at us %ﬂéé%%%?ﬂﬁ Ebﬁﬁrﬁpgsa§9feis arranged by

Sr”oi:lgg’é’ieni " %?g%%s%?’%ﬁgr@%ﬁ%ﬁ?ﬁs’@%ﬁuésmgéﬁ?’Jﬁ%&?@ ddyomsrer
Cor respondt ﬁgﬁé}g r3§e4d§§f°f¥asedﬂ{‘$fﬁg{*ﬁ3 ERHGHPBRRCELEIY O S et on
i s made of tgﬁgggg@g soff&a f‘“@?mmgg%kgiggarih@

Al
ckgroun nagel%%lch has

ot her- words on the r |ons I p be
- been takenlﬁttﬁlE'@%éﬂEHE”BfViﬁi‘EEhﬂQﬁ§§EQSh %éwﬁaiéﬂbé'th”éﬁgﬁc”
hal |, and al so i mage nfor mation taken a
_processing velocities.
10 The elevator control apparatuses 211 to 214
N controls operations of the elevators and also the

input/output devices employed in the respective floors
and cars based upon the instructions issued from the
group managing control apparatus 20,
15 Fig. 4 is a detailed block diagram of a majbr
portion of the system shown in Fig. 3, consisting of
mainly the image superviSing'apparatﬁs 23.
The image processing apparatus 331 is arranged
by an image input-unit 3311, an image processing unit |
v 20 3312, and a transfer processing unit 3313. The image
) input unit 3311 converts image information (analog
amount) outputted from the photographing means 341 into
a corresponding digital amount. Based upon this digital
amount, a detection is made of the number of passengers
25 yho wait at an elevator hall. In other words, based on
the relationship between a backéround image which has
been taken at a time instant when no passenger exists in

the elevator'hall, and also'image information taken at



1-an arbitrary time instant after the first-nentioned tinme instant, such a
process operation is executed so as to obtain a quantity of visitors
present in this imge information.-SkAce this process operation is used for
5 the on-line control, .a high speed characterjistic is denanded, and
t her eflord | 3T BRYTREYr S4BR ﬁ%§6é§§ Gf&eh ithe EARS T TURRE LONGA oELBEI ng uni t
3313 transmts the ipformati on on the ,waiti.n assengers acqujred in 10 the
above- des®$ FHRbs nBifiBd 3t Brpﬁgsisnﬁé’éarﬁf&é?’bilsﬁgrfg‘ea‘b‘btég‘gt%% 33 *"ﬂ accor dedce
with a predeterm ned format.. Thi s i e..superyvi sj apparatus 23
correspo%%mt% ?h‘é“ggi*{&ﬁgr cﬁfnfv&lsﬁ'é:tqr}% pd:e eer'}ft i%n%hlrg Jfgggﬁown in Fig. 1.
Thi s i |.SI ng ra | V. \E: s ] iLon about the
nunberngfr??%@gvélxéﬁﬁg ggg‘é%%ng”tglris% ﬁtacfcfeﬁs:é tﬁené%%&%r%%gasgléﬁgkégi ts 231 to
235 fEO Enk e t] i e Jn | SSES; t 9,338 and 3391 to
3394. gTh%eﬁ?n%%eﬁgﬁgcgég‘itﬁ?ignia? r%%?ﬁ%r%%ﬁée reclé??g%%l ?ﬁformat I on and
transm tgehiRdad" aRaeenéd e el iMBINAN BE ardlih tpPHeéLE Processing unit 237
to the group supervising control apparatus 20. As a result, the group
super Vi sppg@r&ebhol apparatus 20 controls to allocate the cars of the
el evators based on the quantity of waiting passengers at the n-th and mth
el evator 25. hal | sThed txlans fiehe procdssingamif 3363 cogansmptsesent in the
cars, and thus perforns the proper group nmanaging control. On the other
hand, inthaeinformattdonstamrithe iwgiking ipassengerscacquined in
i mage-i nformati on which has =~ S

10 the above-described method to the image supervising

apparatus 23 in accordance with a predetermined format. ;)
This image supervising apparatus 23 corresponds to the
teachér information generating unit 15 shown in Fig. 1.
This image supervising apparatus 23 receives the |

15 information about the number of the waiting passengers
via the transfer processing units 231 to 235 from the
respective image processing apparatuses 331 to 338 and
3391 to 3394. The image processing ﬁnit_236 arranges
the received information and transmits the arranged

20 information via the transfer processing unit 237 to the
group supervising control apparatus 20. As a result,
the group supervising control apparatus 20 controls to
allocate the cars of the elévators based on the quantity
of waiting passengers at the n-th and m-th elevator

25 halls and also the total number of passengers present in
the cars, énd Ehus performs the proper group managing
control. On the other hand, in the case“when strange

information is present, the,image-inﬁormation_which has



- 17 - ‘I\been used to be processed is acquired froma nenory (not shown)
enpl oyed“in the rel evant inage processing apparatus, and a further detailed
process operation thereof will be executed7by the inage processing unit 5
236. As a result, the resultant correct information, nanely teacher

i nf or mati oA ikeenapsadt tedbeobrescesisah Supredrirad Esafy 8 mgBRIYatiRe 0
and alsso to the i mage processing apparatus from which the above-descri bed

stran@ei|ﬁ(ﬂ$ﬁ9?%h_ﬁ§818¥§§ é@tﬁﬁﬁeﬁﬁl?Ya%hogkﬁgﬁepiecﬁéﬁéagphat with

Al gor 1 hm ac SRRAPREUE"| ARG PANUNSH (SFESLEED BECRERR| DBATSHION moe
i or mat o, G5 RoPF oHEa Ty RECSAREELAA Bov e PRAMGRCBREECBREPS FIRY o
Coet 11 ci onPs FR00r daF RoTredate S mePEARLONREPRCt BRI  ony ¢ ane

the correct |niAETD! ahksaqhito il IgRt 01 rallbhl ePkAlELEEHENG20p

preci si on may crease et al peration o I's parameter

correction wighnBeviasng kRMtrdielappdthtes 20" 8A8NEI s €8! (thidd 1% tion
of the inmage processing apparatus according to the preferred enbodi'nent. 25.

The phot ogr appi 88e8BaRY apbaratifd Hiom Weithnghel abdveaealeibed | at an .
n-th floor, and this inage processing apparatus 331 is installed within an
el evat or paphsaraggbdanmarMaﬁiyuthBcﬁeemcant@&tteﬂ.that-should be
10 noted that with respect to an algorithm for a detailed -
o '~ process operation, for instance, the algorithm as
described in the publication 2 may be utilized.
The image processing apparatus which has.
outputted the above-described strange information,
15 corrects parameters used for the process operation,
i.e., various sorts of threshold values and also
weighting (coupling) coefficients in order to reduce
deviation between the detected results and the correct
information (teacher information), whereby detecting
L 20 precision may be increased. A detailed operation of
this parameter correction will be described later.

- Pig. 5 represents a setting condition of the
image -processing apparatus according to the preferred -
embodiment.

25 The photographing meané 34l-ié set on a.
‘ceiling of an elevator hall at an n-th floor, .and this
;mage processing apparatﬁé 331 is ‘installed within an

elevator path or guide rail alqng-which a car 281 of the



1 -ehevator is transported, and also an imagi-ng signal cable is enployed so
as..¥o connect the photographi ng neans 341 and i nage processing apparatus
331 with each other. Then, the inmageygrocessi ng apparatus 331 is 5
connected to the transm ssion path 321 provided within the el evator path,
and t husllevwtsierss t teanapor hati,oandi alsh ant Ameyiissioigpet h 321 to the

i mage supervising apparatus 23. Under such a setting condition, a nmethod
for 10 cwbdes i kg, empioyadt aacas wai congegtsithey pheiograplsBnat t his hak¥
w ||l now be explained. In Fig. 6, there is shown an inage inmaged by the
phot ogr MRANY a*Rduimage PrACRESIRTa apPadatusy 331 oL R redgRd that 256
unit pixels are arranged in a 15 horizontal direction,_ whereas 240 unit

g: i(ﬁlos ﬁ}?-:)?;'lr aﬂrﬁgﬁg ntg?vér‘sgfgpgfﬁﬁoéfi"%;aﬂﬁan@ﬁ;%ﬁ (.j?r‘%Jteu};%t .egr tehg;[ fferent
't om SadiPaics S ESoFhe, 5Rodrmind ioRuda oAl Hqvaad YoeRAfinis
T PR, e R N e SR B
o oV ANl 9Ok e LNE s oh Pack"3ACHE g | g0 s0aBERFEIR, 0 70

the bing g#gpﬁg 98 255. Fig. 7 pictorically represents the processing
operations of the inmge processing apparatus 331.

Under such a setting condition, a method for

10 detecting, for instance, waiting visitors 361 to 363 at .
this hall will now be explained. o o

In Fig. 6, there is shown an image . imaged by
the photographing apparatus 341, in which a screen 37 is
so arranged that 256 unit pixels are arranged in a

15 horizontal direction, whereas 240 unit pixels are
arranged in a vertical direction.

It should be noted that although total numbers
of pixels of photographing apparatuses are different
from each other, resolution of the image input unit 3311

20 in this preferred embodiment is defined by 256 X 240
pixels. Furthermore, it is assumed in this drawing that
the background corresponds to gray, e.g., the binary
number indicative of 128; the head portion corresponds
to black, e.g., the binary number of 0; and the cloth

25 corresponds to white, é;g., the binary number of 255.

Fig. 7 pictorically represents the processing

operations of the image processing apparatus 331.



- 19 -. The i mage processing apparatus 331 first obtains a
difference image h (x,y) expressed by the follow ng equation with

enpl oynent of the background inmage g (X, }f)g which was acquired at the time
instant 5 when no visitor or passenger is present during the initiation
operationl and al so t hehemgéadenprotissimd AppayyatdiscB3bagibeen acquired
at an-arbitrary tine instant after the acquisition of the background image
g (X,¥): 10 obtains a diéfefrefxen imexye th (heypaekpresaddpbyt ke becones
bl ack and the object becones gray. Subsequently, this inage is conpared

wi th the profellewiisghefuatdlone wikh emplogmentbpfiathei bagkgirEoaypd i ndi cat ed
by the below 15 nmentioned fornulae is obtained. As a consequence, the
backgr ound pb@@géngbéﬁoﬂéswﬂhﬁﬂ<Wﬂﬁi4¢ﬁﬂtﬁ$@c§tbébénésmﬂhipétﬂﬁﬁr]reglon
I (X,Y) 255 .. region; [err] =0

bl ack, wheér eW§9%BP V*sftﬁgl Ct @?5@‘-’1"&9%5&%@@?%& d“ﬁ"-nﬂeﬁé‘tees 0 to 239.
ool EasPiERER) pRage L SRS G, ShOBELMRBRELSE T
calculated apga | S fll thI8d LPhedr'dRfu{HER®Le " 20 B?in%”%r%a%%%”ger
instant_af;éf the acquisition of the background image g
Ax,¥)s e
10 Ch(x,y) = |£(x,y) - g(x,¥)]
N _ As a result, the background portion becomes
black and the object becomes gray. . Subsequently, this
image is compared with the proper threshold value "B"
and then a binary image i(x,Y) indicated by the below-
15 mentioned formulae is obtained. As a consequence, the -

background portion becomes black and the object becomes

white.
h(x,y) =2 B region:
i(x,y) = 255 ... white.
20 . h(x,y) < B region:

-i(x;y) =0 +++ black,
where symbol "x" indicates 0 to 255 and symbol "y"
.denotes 0 to 239.
An area (pixel number) "Sx" occupied by the
25 object is obtaihed from the above~described binary image
. based upon the white pixel number, and this calculated

area is divided by a pixél number "S" per one passenger



-29\ so as to calculate the nunber of passengers "Nm'" based upon the

fal low ng equation: n [err] k=l S Assum ng now that, for instance, the area
for the waiting visitor 361 is Sl ,-t3mt-for the visitor 362 5: is S2 and
that for-the visitor 363 is S3 as shown in Fig. 7, "n" in the

abové- deserd eitb f ca hoh ba be cbhes n8mbélre ofu paarsermafe nani tinty baseédors in the
cars 281 to 284 are obtained in the simlar nethod. The above-expl ai ned,
process ugssn dthentoblovhrg 1eghakdensuper vi si ng apparatus 23 are expreseed
by a flowhart shown in Fig. 8 That is, the information about both the
waiting visitors and the passengers is acquired -fromthe respective inmage
processi ng apparatuses 331 to 3312 a® a 15 step 400, and then is arranged
and stored in a trans- mssion nenor} (®at shown) of the transfer
processing unit 237 shown in Fig. 4k=1At a step 401, a judgenment is nade

whet her or not strange infdﬁn&Fidn—fs;gresent by conparing the
above-described I nformation with the present el evator operating

conditions.  As a result, if the strange information exists, a nmessage that
the information derived fron1the rel evant inmage processing apparatus is
strange is first sksésumindenowatbaissifor mmshanaﬁ,tﬁhetaz&mfﬁmrprocesslng
unit 237-at a step
the waiting visitor 361 1s S1, that for the visitor 362
5 : is 82 and that for- the visitor 363 is 83 as shown in
Pig. 7, "n" in the above-described formula becomes 3.

The numbers of waiting visitors in the cars
281 to 284 are obtained in the similar method.

The above-explained process operations of;the

10 image supervising apparatus 23 are expressed by a
flowchart shown in Fig. 8.

That is, the information about both the
waiting visitors and the passengers is acquired from the
respective image processing apparatuses 331 to 3312 at a

15 step 400, and then is arranged and stored in a trans-
mission memory (not shown) of the transfer processing ;J
unit 237 shown in Fig. 4. At a step 401, a judgement is
made whether or not strange information is present by
ccomparing the above~described information with the

20 present elevator operating conditions. As a result, if
the strange information exists, a message that the
lnformatlon derived from the relevant image proce551ng

apparatus is- strange is first set to the transmission

memory_of the transfer processing unit 237 at a step



- 21 -4 402. Subsequently, the inmage information is taken out fromthe
correspondi ng i nage processing apparatus at a step 403, and this inage
information is processed nore in detail_ af; a step 404 so as to correctly
obtain either. 5 the waiting visitors, or ghe nunber of passengers. At a
step 405, ja gggpar Sﬁ%&e‘q%émﬂfyrbeiﬁ@eﬂné e intsrmatien Afs hak&Pragepondi ng
i mage -processi ng apparatus acdquired at the step 400 and the teacher
inforhation phbai BRGACIMRIPMNADYS BEhgPe 4PfocekBihBe apPpaiazusign 4 he
conparison result becomes incoincident, the results obtained at the step
404 are storetepndo3t,hand alsig shnage nEnborwationt isheworcedsddiandwe evant
transfer processing units 237, and 23l to 235. As a consequence, the
correct infoinanfetaidnptha tstesf404 cslo18s to tbergraly iyerin sittheontro
apparatus 20 and the paraneters of the rel evant inmage processing

appar at us@s thehwad tiinge sHas itk aes uer nbpe bpusberecofepasmemgansg now to
Fig. 9, one exanple of a process for correcting threshold val ues enpl oyed
in the 20 i.mage proces&®tn@ HERP i 4% fBrCORRAT }EER pPoFASE REHARD at us 331
will be explajned. In general,_the image processing unit 3312 converts the
inage-infornﬁPPoﬁnﬁﬂ&ﬁ%RqurQﬁn?h@ %ﬂgFBSPQBﬁPHQ FE9CaRFLCRBEIM 0 t he

digital ¢ t_at 25 the | ' i1 33 1 t he digital
amount - | i BEPRE SRR A G 5 FbrcRE oPEEE ADR:EnR: AR ERAGHRR Thi & i mage

nformat fon Leerland (0o 0ackag Re LRBOG-bOLBLEREED 4] YHH cfndas been

previously s
10 case when the comparison result becomes incoincident,

O the results obtained at the step 404 are stored into the
transmission memories (not shown) of the relevant
transfer processing units 237, and 231 to 235. As a
consequence, the correct information may be transferred
15 to the group supervising control apparatus 20 and the
parameters of the relevant image processing apparatuses
such as threshold values may be corrected.

Referring now to Fig. 9, one example of a
process for correcting threshold values employed in the

W 20 image proceséing algorithm for the image processing
apparatus 331 will be explained.

'In general, the image processing unit 3312
converts the image information inputted from the
photographing apparatus 341 into the digital amount at

25 the image input unit 3311, and stores the digital amount
- into the image information storage means 41. Based upon
_ this"image information "f£(x,y)" and the background image

information “é(x,y)“ which has been previously stored in



-.-R2 - 1 the background i nmage storage neans 42, a cal cul ati on neans 43
obtains the difference image [err]. The conparing neans 44 conpares this
calculation result with a proper hingry-coding level "B" to obtain a :
bi nary- 5 coded inmage i(x,y). Based on this binary-coded inage i(x,y), the

ar ea 1Sk t6eC wRick idurnd e iye dtota @bt Aband By ,aacehivhakicignmeans 45. The
cal cul ated area "Sk" is divided by an area "S" per one visitor in a

cal cul aieagsTeiB ORI MD tHatdifEe nenber ifhgearhilRgyyisi t @he "Nt is 10/
obtai ned. As a consequence, as adjusting elenents (paranmeters) in this
pr ef er r ecbmpaxddigrereang et ecompacescethisdchdchlilhdoh resyitodiith | evel "B
and the area "B" per one visitor. Then, when the inmage supervising
appar at @s pI®pEY jhidpytérdingelewetul'Bl'elioviobtadn @ bimeary-i s i ncorrect,
and thus transmts the teacher information "Ns", the jnage processing unit
3312 Derodias inageiig ) ut iPasedgondtbisi Rdnpsy-godes: il@Iehe nunber of
vi sitors. That i%i a deviation delﬁgting Hean 471 20 eEpIQ¥%gein a
corr ect G doudtne A%8A 4 RFFHRIRD Y obhgi ARIRET iFi ORtRd n the number
of waiting visitors "N and the.teagher ingformation "Ns". .In a
connectb g?eﬁﬂiﬁﬂfaﬁﬂQﬂnQﬁ??@ ﬁ%ans&g72Fa ¢ égﬁg AT§Ramsnt 1 cal cul at ed
I n such r ' hea @b - Cl,ls | 5.devi at.i.on r,f] is positive
(or neggﬁ'i"\f‘e%%het rsgi)oév"teg%de%crﬁ%gdgﬁéng%%-ggg [ ﬂ'g ﬁ_e _@Ilculg'_[aeqlé'lgset to be
hi gher QU dPVRS) s @ EIREW e  REMBEEA0ESuall®ing G161V v is
10 obtained. As a consequence, as adjusting elements
(parameters) in this preferred embodimeht, there are N
conceived both the binary-coding level "B" and the .
area "B" per one visitor.
Then, when the image supervising apparatus 23
15 judges that the calculated visitor's number is
incorrect, and thus transmits the teacher information
"Ng", the image processing unit 3312 performs learning
by utilizing idle time for detecting the number of
visitors. . That is, a deviation detecting means 471
20 employed in a correcting-amount calculating'means 47
obtains deviation between the number of waiting visitors
"Nm* and the teacher information "Ng". 1In a connecting-
amount calculating means 472, a correcting amount is
calculated in such a manner that if the above~described:
25 gdeviation "an" is positive (or negative), the above-

described binary-coding level "B" is set to be higher

(or lower), otherwise the area "S" per one visitor is



-23- 1l-set to be larger (or smaller). The deviation [err] is expressed by
the fol)J/ow ng equation (1): [err] Based on this deviation [err] either an
adj usting value [err] obtained in the caldutating neans 472 is 5

subtracted froman initial value [err] or "So" set in the correspondi ng
setting rkanse’4 ter B85 largexidéart f@adier )The Thes dawiatien ueni ésstored in
t he respective storage nmeans 48 or 49 and held therein until the subsequent
t eacheyi nf oPHREIESFE i she nfal iewingheaupdi@n 13 ) descri bed net hod for
correcting two threshold values "B" and "S" based on the deviation [err],
has such a difficulty that distribution of two different correcting anounts -
beconmes conpl ex. Therefore, agnofher neth qﬁcapable of sinply correcting the
two threshol d val ues Wit hoW*bES15 eXpPgi ed. First of all, the area "S"

per one visitor is fixed and then the binary-coding |level "B" is adjusted.
That is to say, a value [err] required for making the nunber of waiting

Dt | Nl ] s ARt st e e A BB el o e
means 472: [@iNgw or -wZ4"- obtained in the calculating means 472 is
5 subtracted ffom an initial value "Bp" or "Sp" set in the
corresponding setting means 54 or 55, or added thereto.
The resultant value is stored in the respective storage

F A means 48 or 49 and held therein until the subsequent
teacher information "Ns" is inputted. The above-

10 described method for correcting two threshoid values "B"
and "S" based on the deviation an, has such a difficulty
that distribution of two different correcting amounts
becomes complex. Therefore, another method capable.of
simply correcting_ﬁhe two threshold values will now be

15 explained.-

First of all, the area "S" per one visitor is.
fixed and then the binary-coding level "BY jg adjusted.
That is to say, a value "Sko" required for making the
number of waiting passenger “Nm” coincident with the

20 teacher information "Ng" is obtained by way of the -
following egquation (2) in the correcting-amount

calculating means 472:

Sko = Ns . So o0 (2)



¥~hus, the binary coding process is repeated until an area. "Sk" of white
wh¥ch has been binary-coded, approximates to the value [err] while changing
t he adjusting value [err]. In other2ao+ds, according to the 5 calculating
means 472, the area "S' per one passenger which is required to nmake the
nunber Dhu¥fi theg biaasngesding rprecedsi deniepehbedhantgacher information
[err] is obtained fromthe foll ow ng equation (3), and further the L
adj ust i agesal'gg" ASfi shddlec wheitahd Has theerd bidnatyoeodgdequati on (4): S
[err] S=S - So [err] Although the binary-coding | evel "B" was first:
adj ust edpprokhmatiesy daldshe i twlugr St sthidbazhiangiingt beear ea per one
passenger may be adjusted prior to the level adjustnment. Alternatively,
only onedirsthage vBBust By- cidli aberveprdad arceqrgémate® gdigsenger may be
adj usted. Since both the binary-coding |evel and the area per one visitor
my de GAiGYLading meant i tldn VEREIARTSR 22COPERNEBEWPRRSEMIS r ef er r ed
enbodi ne the 20 oqutput, of this, el evator napagi ng.system-mmy be inproved
eSS P Faib '

t’
"n thatVBAFE 38t FEAUIRADENE (e RURBSE Ho Btion [err]. - 25
-1 Ref et ri, to Fig .l f ecti
hreshcPASTEPSEY AR FTTEReRs RLPR B ChPRERERL BT RERE LA Do
explaingg. w i obtained from the following equation (3), and
further the adjusting value AS is calculated by the

10 following equation (4):

o
S = Sk/Ns 00-0(3)'
S=S"'So ;..(4)0.
Although the binary-coding level "B" was first
adjusted in the above-described preferred embodiment,
the area per one passenger may be adjusted prior to the
level adjustment. Alternatively, only one of these
15 binary-coding level and area per one passenger may be
adjusted. - ' o : ' o

Since both the binary-coding level and the
area per one visitor may be adjusted to be optimum
values in accordance with this preferred embodiment, the

20 output of this elevator managing system may be improved

in that this output approximates to the teacher

information "Ng".



There~are sonme possibilities in the above- 5 described preferred enbodi ment
showmn~+n Fig. 9 that the corrections are not optim zed, because the
threshol d values are corrected at only- o tine instant when the strange
data happens to occur, and also no care is taken for distributing a
pluralitylof correcti Refeemuing.nd® to Fig. 10, m ghuidesiune eferred

enbodi ment, a means 473 for storing both the nunber of waiting passenger
"N and t herseesipgdinteshot@evalnesr adanding to anekher onal |y

enpl oyed in addition to the various_circuit neans of the previous preferred
enbodi ment , p¥efigraned Frhpodimenpuviddt pet edndalnedd stics of the inage
processi ng apparatus 331 have been grasped, .caorrections of threshold val ues

are perforned. As a r&hgEe %ﬂ%hs?HFeEﬁéﬁébﬁﬂiﬁ%@ﬁn%ﬁﬂﬁh?nﬂP9¥®’be
optim zed. The stqQrage neans 473 t Qrarily stores 20, therej.n po t he
i 11 ng. phs SRASH LHG GRTREFF e\ RRODRR B P HIThn {he tehme HRECEERng uni
that thi's vaidioss TR Ee P oPRbing eyt ol Y h EEEERbL e
Guoreauent | g AFS ELIPRRURLAL, SR\ |0 TEARAY S et
eepest L2 RN Sall Maseal ke B ads Aasubleatdoiinililn [
unit per se fBY PEsHF ASPEIng a plurality of correcting amounts.
10 In another preferred embodiment, a means 473

N for storing both the number of waiting passenger "Nm"

and the corresponding teacher information "Ns" is

additionally employed in addition to the various circuit

means of the previous preferred embodiment, so that
15 after input/output characteristics of the image

processing apparatus 331 have been -grasped, corrections

of threshold values are performed. As a result, such

threshold value corrections may be optimized.

The storage means 473 temporarily stores

20 therein both the waiting passenger information "Nm"

outputted from the image processing unit 3312 and the

teacher information "Ns" inputted when a judgement is

made that this waiting passenger information "Nm" is

strange.
25 Subsequently, the correcting-amount calculat-
ing means 472 learns Qhat-difference the abovejgescribed

waiting passenger information has with respect to the

answer (teacher inférmation). As a result, the input/’



Fi-ron 11 is a characteristic representation for the thus obtained

i hptt / out put characteristics. 5 Assum ng now that for instance, a field
angl e of the photographing neans is gglected to be 120 and also a setting
position thereof is selected to be 3 neters fromthe floor plane,

appr odi neetpyt?shpaessegdss id mfl Udienginmge poocessihgmanibe3dagct ed by

t he photograEhin 10 nmeans at maxi mum Accordingly, as shown in a solid
line 50 Bamely. the unid RAnD S8 RB @vaspeds mation is preferably i
extended in a linear fashigogn up to 0 tao 25 passengers under an ideal state.
15 Howe¥ég,. ddedsnfefharactrristienteprpgentatiprefpave been

o ror myhBcERHEohtaInedl AT b/PUERIE GRATRRERTEPRLCS bechuse an | mage
G 11 ororbesrRaRe”Mey et gt i inhaomy 2uEiebd, aPelReSEo AR fons Of
Chan't nebiofbaradiitsiineing B SLARYe8, 68" 1ab" A atRor e 51 1 8
R e e e T ko et e

T Che AEPELPIOR o o ckina s 142 phRShORES RABESRRG PO0 21
i nfor m-head portions) may be detected by the photographing
10 means at maximum. ' |
.Accordingly} as shown in a solid line 50 of \J
Fig. 11, the waiting passenger information is preferably
extended in a linear fashion up to 0 to 25 passengers
under an ideal state.

15 However, even when the coefficients and the
like have been actually optimized, if the number of.
waiting passengers is increased, an error may occur as
represented in é dot and dash line 51 because an image
overlapping phenomenon will occur.

20 In case that a sharp difference image may be
readily obtained due to various conditions of background
or lighting, as represented by a dot line 52, an output
higher than the output denoted by the above-described
dot and dash line 51 is produced, whereas an output

25 1ower than that denoted-by the dot and dash iine 51 is
produéed when a obscure differgnce image is obtained.

Therefore, after the_input/oﬁtéﬁt character—

istics of_thé'imagg processing apparatus at the actual



tion "Ns', a point of inflection is obtained fromthe input/output
charactetistics, nanely the nunber of waiting passengers is calcul ated when
the overlap 5 phenonenon occurs. The corrgertion is carried out based upon
the teacher information "Ns" which is entered after the above-descri bed
process oper atkbtnndapllaecen oo ripies hbearhadobigetheoteachererifioarmaacher

I nformation "Ns" 10 corresponds to the nunber of waiting passenger bel ow

t han the poi hioof "Nsf,ea ipgint Hef confbectboni $sepbtaticed Fndmwe e | ar
method to that of the previous enbodi - nment, whereby both an optinmum

bi nar y- codi ndnpudloutputy gharackerisiigsr pavepyssbggoumher ¢ff ai ned. As a
15 result, an input/output characteristic after the corrections have been
execut ed appMaitiBCePASSANRELT R FRLFBAaEgApYheRe 6 OX&FI&Rh |ine 51.
Next, whe thﬁ' teacher information "Ns" corresponds to the nunber of

wai ting passBRGEPMTFPeCCH t%an the point of inflection, an optinum area

S2 per one passenger i S,0btained.. As a,conseguence. .an_input/ output
characteristic approxi%ﬁ%ﬂ?QQf%?ﬁ?%%l+ﬁ F?ﬁglgg.okftgﬁs e WSR = escri bed

process e SSSRGY e 008) Auglightch B8 KuidRi0 dbEl ol a0 v
Do Ehe o cn kB SERSEIN JOReEEPLBUTRRA SN sl Al bR T
corresponds &@ other’%ords, when the teacher information "Ns"
10 corresponds to the number of waiting passenger below
s than the point of inflection, the correction is executed

in the similar method to that of the previous embodi-

ment, whereby both an optimum binary-coding level "B" -

and an area S; per one passenger are obtained. As a

15 resuit, an input/output characteristic after the
corrections have been executed approximates to the curve
indicated by the dot and dash line 51.

Next, when the teacher information "Ns"
corresponds to the number of waiting passenger-highe;

20 than the point of inflection, an optimum area Sz per one
passenger is obtained. As a consequence, an input/
output characteristic approximates. to the solid line 50.

After the above-described process has been
completed, both a single binary-coding level "B" and two

25 sgets of areas S; and- Sz per-one passenger are obtained.-
Thus, the process is first carried out with employment
of the binary coding level "B" and the area S; per one
passenger, aﬁd-theréaftér_if this result corresponds to



1 tRe nunber of waiting passengers higher than the point of inflection, the
aread per one passenger is substituted by "S2", whereby the process is again
performed. In accordance with this_pggfgrred enbodi ment, 5 since the
optimum corrections may be achi eved by perform.ng | ess process operation,

thereli sthe® g@aBethdE ag tidiPasubdfsrd (i dREPTBRHASLARI Bohte. . the
correc- tions are repeated). In Fig. 12, there is shown a further 10

correctigf Iefbedtaoagr ¢heg dred Reprasentassergerols shbstprateadr ed

enbodi ment corresponds to the previous preferred enbodi nents shown in Figs.
9 and 10byn"S4t chwherebyethenprowess icalagdia iperfiormed? i s constructed by
a storage neans 473 only. This storage 15 neans 473 conprises an external
det achabl e st or ageInescemrdamce whitihddhisrprefenrad4gabo@impnthi s
arrangenent, for instance, a person refers to a content of a nonvolatile
nennrg ($inear thesoptimprmp Qargaat ¥ons Y deei anBigvedt B¥r place in 20

accordance with the_processing nethod as represented in Fig. 10. The result

p _
of this PBFFREPLBE 1ess HTAress ARATRTIQR or ERBTRedPoRC0FaERe thédvol atil e
menory and the, nonvol atil e, ry i s aqai unt ed on e apparatus. As a
fesul 1, “Phe' dErPeEiDg ceniha Hani JoCaBRe kit ery) Fhe PBRERSR: shown i n
Fig. 12.,_ Acgor preferred enbodi nent, -since the cunbersone

ding_to thi
correctiBﬁgnﬁrarSéFﬁ&%%;f a person, the nore accurate corrections nay be

achieved and the 1, pig, 12, there is shown a further

10 correcting method according to the present invention.
This preferred embodiment corresponds to the o/
previous preferred embodiments shown in Figs. 9 and 10
in which a correcting amount calculating unit 47 is
constructed by a storage means 473 only.. This storage
15 means 473 comprises an external detachable storage
medium, for instance, an IC card 474.
With this arrangement, for instance, a person
refersté a content of a nonvolatile memory (IC card)
474 and performs the corrections at other place in
20 accordance with the processing method as represented in
Fig. 10. The result of this correction is stored in
another storage region of the nonvolatile memory and the
nonvolatile memory is again mounted on the apparatus.
As a result, the corrected contents éorrespond
25 to aB and AS as shown in Fig. 12.
According to this preferred embodiment, since
the‘bﬁmbe;some corrections are performed-by-a=person;

the more.accurate corrections may be achieved and the



- 29 7 overall arrangenent of the apparatus may be furthernore

si mpl i-f£ed. Referring nowto Figs. 13 to 14, teacher information generating
means according to another 5 preferred. epdodi nent of the present invention
will be described. In this preferred enbodi ment, both al gorithnms and

paranet er3 foyet&Eli AREAnPEMERtsioR) MNP aFiaresus iy obd3tdrahe ra@rieect ed
W th enploynent of outputs fromweight detectors 351 to 354 provided within

10 caxs of esbwpl DFdedA differential transformtype weight detector for
detecting wei ght of passengers is nounted under a floor of a car or cab of
an elevator. An el evaRefeceingoncapiay Rigs pel3d otoslédar teasheant rol s by
utilizing 15 outputs fromthis weight detector. For instance, it is

normal |y undenéonmatunatgpmam&ﬂung<maan§n§mmmg@1ngohOeanohge@utput for

this weight detector .is 0.1 passenger, and therefore may be sufficiently
utilized as Pﬁefﬁéaeﬁeemb@ﬂdmmq gfér%rmﬁ:mnheangeaéé@ndmélt »e0 the

Tounted i n OREPFLBRdhe TS RIGTGEEPd r SRPeRLNRBEONBORB: oct or s 351 to
35, O 51,85 SoenRiCHoY, DB ANGRIE O BN PRLSR"BeBERRIRET L ¢ I
e, obAsB OGRS FApEBE o O R AR b
- outputs from weight detectors 351 to 354 provided within
10 cars of elevators. | |
o | ‘A differential transform type weight detector
for detecting weight of passengers is mounted under a
floor of a car or cab of an elevator. An elevator
control apparatus performs various controls by utilizing
15 outputs from this weight detector. For instance, it is
normally understood that precision on a passenger
converting output for this weight detector is #0.1
passenger, and therefore may be sufficiently utilized as
the.teacher information generating means according to
. 20 the present invention.

To adjust the imége processing apparatuses 331
to 338 mounted in a hall by the outputs derived from the
weight detectors 351 to 354 of the cars, it should be
checked how many persons are present in this hail,

25 namely how many passengers have ridden the cars.

As represented in Fig. 5, it is now assumed

thaf, for instancé;'thé‘paséengers ride the car, three

visitors are waiting for the elevator at the n~th hall,



- 306\ -

B0\ - 1 one passenger takes off the car at the n-th hall
visitors ride the car. The output fromthe weight detector 351 provided
with the car 281 varies, as representgg
passengers; a 5 state "b" under which one passenger takes off (or a state

and al so three

in Fig. 13, a state "a" of two

"c" undepnehpelssemgesr fakamgeff theeyaraast she ngthuhadd amidch t hree

passengers ride (or a state

e

under whi ch one passenger. takes off the car

281); ana@lgosthree visifnys Hide BhpasaengeTher PYEPLS £AO: Fhder. 10 Wien
a period "d" (or_"c") indicative Qfeﬁ positive gradient is extracted from
Hu

the grapWeds&kn detegtpr 5Hl PEoyid
car, nanely a total, numher of_ yisitors whi,ch are waiting for the arrival
this car rg&mt@@ g e p?e-'éFﬁG ) %

g y 315954 4%0; PBS

engerf7 R tention

HWhEh &heyfar: 38 WRS i®Sve 35 dden t he

of

' [ ' - iod,"T" defined b | i_oe- wh h I h
arr Vel SRR B AARY WP $8°  RASSEROPL: CAB S ON L S teRovator departs
t her ef ro@taltt:ée ' 431 Eﬂn &fx ¥h§ékog?sy%g‘ggqg ‘Q@'dteeid %Orsttar{-.ee el evat or at

the n-th™ha _ U
by det eCtuighg irftfa PRI En WHIbS bHEsER

wei ght .detection timng-is rather del

di rectly yiddy ZAfk diPlond 4k SeNgEYPeRKES! F £C N @arof2ging @lrivaf or, but
may be 25 usefully utiliized as the teacher information generating neans.

betore e 20" arriva

y

process idtameharg" idwn wiichod pdssehgee Fided inptie Yodecont rol
apparatus 20 for causing the
10 When a period "d" (or "c") indicative of a positive .

15

20

25

gradient is extracted from the graph shown in Fig. 13, a
total number ofivisitors who have ridden the car, namely
a total number of visitors which are waiting for the
arrival of this car 281 may be grasped. .As previously
described,_if an attention is given to a time period "T"
defined by one time when the elevator has arrived at the
n-th hall and also the other time when the elevator
departs therefrom, the total number of visitors who had
waited for the elevator at the n-th hall before the
arrival of the elevator may be surely detected by
detecting the weight within the car. It should be noted
that since this weight detection timing is rather delay,
the detected weight cannot be directly utilized for the
group supervising control of the elevator, but may be
usefully uti;ized as the teacher infdrmation.generating

means.

A process flowchart, shown in Fig. 14, of the: _

group supervising control apparatus 20 for causing the -

‘el evator ‘rhay be surely detected

gers| b jHaO0YlE e sighed ddhat since this

t he detected wel ght cannot be

A



- 31 4 calcul ated nunmber of riding passengers to be used as the teacher

i nformation will now be described. Froma tine instant where confirmation
i's nade whether or not the el evator has arrived at the n-th hall 5 at a
step 600, a detection is commenced to chedk The nunber of visitors who ride

the el evatpor ca ca18teR HihbeiYE 1 SngUBREE eHgkee! R0 b RSP S the
continued until a next step 602 where confirmation is established that the

door Qf the ekavdkd inFornR8hn SHBEGNER! b, deBeribedl0 is confirned that
t he door of the elevator is confirmed at the step 602, a conparison is then

made between the total FroMer tdime/iindeant Whebaveohfdgmatilder distmade
calculated at the previous step 603 (see Fig. 13), and also the detection
result of thehebhge proaessitie &l eppbtont bas3atrived: at ithet me-d4mlHall f
this result is coincident wwth the calculated visitor's nunmber, this
process i ceftplessddp 6 o datrdkionnisr commnenced & wveckd.thfy t he
contrary, if this result is not coincident with the visitor's nunber, a
check i s madaugbero ath&igidpwohparide thei edevaiexi ad & step Hll. by
sensing no call at this hall. Then, the above-desgribed nunber of visitors
who have ri dd&®Nrhdhdisoyiimher AekgPEiRBIPRSCLRE LEaCMRLIMIES HAth 30 the

mbodi mont . SPEe 2469 (B iNbeRR dEeRf LeBAR LA, dre SBEEPLATRDINAF it al | ed
on the oars QoS el Y ualS: s 51607 | BivkadHaslenyll Ymi 10D outpu
10 is confirmed Ehat the door of the elevator is confirmed
\or ' at the step 602, a comparison is theh made between the
total number of visitors who have ridden therein,
calculated at the previous step 603 (see Fig. 13), and
.also-the detection result of the image processing

15 apparatus 331 mounted in the hall. If this result is
coincident:with the calculated visitor's nhmber, this
process is completed, and no teacher information is
outputted. To the contrary, if this résult is not
coincident with the visitor's number, a check is made at

. 20 the step 604 that no visitor remains at the hall by

sensing no call at this hall. Then, the above-described
number of visitors who have ridden the elevator is
outputted as the teacher ihformation to the supervising
apparatus 23. |

25 ' In accordance with this preferred embodiment,
since the weight detectors which have been previéusly
installed on the cars of the elevators_are utilized as

the teacher information output means, there is-no need



-/A32 - 1to newy enploy the above-described teacher information output
meéans, and therefore the reliable teacher information with the acceptable
precision may be acquired. 5 - 32 -t should be noted that the inmage
processi ng apparatuses 3391 to 3394 nounted_on the respective cars can
det ectl tie nrWbYremplensthrgaboverdesarihaditeacther mfernabbensuch a
condition that the doors _of these cars are clqsed, and thus the passenger's

nunber RELPRE MeaBsecaBE FheppiREe fh& i8Rk dEaFReENVI ronnent i s

al ways constant.. Accordingly, these_ inage processin arat uses may be
enpl oyed ECTPREL QB CHRED, ﬁgﬁr ﬁﬁﬁm%&’aﬁ)‘ﬁgﬂr@hdﬁ ﬁggead of the weight
detector.-F@fer%ing now to Fig. 15, another nmethod for 15 detecting the
nunber ACFEIEDr s who are waiting for elevators at elevator halls,

according to a‘furiQeé?gﬁféegéﬁgggg%p@Hgyutﬂg #@gﬁgﬁ 5%g$%ga ntion, wll

be described. This preferred e Iment 1s real Im suc y that the
| mage processhfgsesi 83331801 3330 HAARNIAT Y Ehd ot gbefEIYOT Kardhe nunber

of visitors waiting for the elevators is detected by inputting a plurality

of inputcghit@ebdatt eneliunibeirved f;rayvaérhﬁet' sétlyiPhin38Rdsknto the
I-mage processing unit 3312 arranged by the 25 neural network, which wll
now be desesi brdefosachnadeonditibie tIrik AhdedoPrk 65 €peséregesd of an

et are closed, and thus the passenger's number may be
10 detected at higher precision since the environment is
always constant. lAccordingly, these image processing g}
apparatuses may be employed as the teaéher_information
generating means instead of the weight detector.

Referring now to Fig. 15, another method for

15 detecting the number of visitors who are waiting for
elevators at elevator halls, according to a further
preferred embodiment of the present invention, will be
described. This preferred embodiment is realized in
such a way thaﬁ the image procéssing unit 3312 is

20 arranged by a neural network.

The number of visitors waiting for the
elevators is detected by inputting a plurality of input.
data 6la to 611 derived from the image input unit 3311
into the image processing unit 3312 arranged by the

25 neural network, which will now be described more in
detail.

The neurai network is.gpnstruCted of an input

layer, an intermediate layer énd an output layer.



| ayer ,~an internmedi ate | ayer and an out put |ayer. - 33- 1 Furthernore,
the input layer is arranged by 12 neurons nll to nll2; the internedi ate

| ayer is constructed of 6 neurons n2l t03326; and the output |ayer i's
arranged by two neurons n31 to n32. The outputs of the respective 5
neurons cdonsFutthengolries ithpitidmyerlayer chanacradgiéd ady 1 reheroreur ons of
the internedi ate | ayer, whereas the outputs of the respective neurons for
t he i Qi er mednat etd ayerziarthe cmeeteediatal Lagert s maurstnuafed hef ofit put

| ayer. At this tinme, values obtained by 10 nultiplying the outputs from
t he respectiDeuRensom210tot hest NpRd theecpuipyti diasteredi sitar rayeed bhywei ght
(coupling) coefficients k11 to k86 [err] are inputted to the respective
neurons of bB¥RA PREIOASeMsadter Askayefhgn@udpylist ofayihe yespeetivet, a 15
value [err] to be inputted to the neurpn n21_of the internediate |ayer is

calculaté%]b5§85°8ﬁ eRastYuwiing iRt PRRE 1ayer;argegonnestaghdi synbol
Lerr) oot cohgs e U B 'Sk RneT i le-RRdAte Thpa RIS (0
oLl o000, SORL Bseilen Y U S doceR Al B 10,0 21,
output Vn2l of +bRhadi@tePVayer are connected to all of the neurons
of the output layer. At this time, values obtained by
10 multiplying the outputs from the respective neurons of
gy: the input layer and intermediate layer by weight
(coupling) coefficients ki3 to kgg (- to +«) are
inputted to the respective neurons of both the
intermediate layer and outpuﬁ layer. For instant, a
15 wvalue "Up21" to be inputted to the neuron nz) of the

intermediate layer is calculated based on the following

equations (5):

12

Unz21 = .2 Vniir Kii eee (5)
i=1

where symbol Vu3i indicates the outputs (0 to 1) of the
neurons n33; to nijz2 for the input layer.

20 Then, this value Up2; is substituted for the
following equation (6}, and thus tge resultant values of’
"O" to "1" are inputted to the respective neurons n3; to
n32 for the output layer as an output Vnélﬂof this neuron

n2y. In the outpuf layer, output values of the neurons



n2l. In the output |ayer, output values of the neurons - 34 - [err] and
A32+-are obtained in the sinlar nmanner to that of the above-described
neuron n2l. 1 [err] (6) [err] Based on these outputs Vn3l
and Vn32, the nunber of waiting pésééngérs "Nm" is calculated in 5

accofdange uhahntheabe! e PALAOIATLRAAAN 4 Inaiifed NER {aQUt PUTLed: N

= 100 n the case when, for exanple, = 0.1 and
Vn32 = @2 e H QuavEidedtir Wedd i ieuPsssgppers Nmis given by: 10 - d
Nm= 10 + 2 = 12 (passengers). That is to say, the neuron n31 denotes 10th
order whereas the neuron n32 indicates 1st order in this preferred

enbodi nent. The resultant value isltransferred by the 15 transfer
processing .unit 3313 t Wpbhe=i-mage—supervisi ng apparatus, 23 aggd also the
teacher information generatinglneaes $822npl oyed therein (igage processi ng
unit 236 shown in Fig. 4). Also, this value is transferred via - the inmge
supervi sing apparatus 23 to the group managi ng 20 control apparatus 20. As

the input data 6la to 611 entered into the i mge_ processing unit 3312,
various sorts of fBafe# Qp these outputs Vp3i and Vp3z, the

number of waiting passengers "Nm" is calculated in
5 accordance with the below-mentioned equation (7) and

' then is outputted:
Nm = 100 - Vn31 + 10 - Vn3_2 . vee (7)

As a reéhlt,'in the case.when; for example,
Vn3z1 = 0.1 and Vy32 = 0.2, the nuﬁber_of waiting
passengers Nm is given by:
- 10 Nm = 10 + 2 = 12 (passéngérs).
That is to say, the neuron n3; denotes 10th oider
whereas the neuron 532 indicates lst order in this
preferred embodiment. |
The résultant value is transferred by the
15 transfer'processihg unit 3313 to the image supervising
apparatus 23 and also the teacher informatibn generating
means 15 employed therein (image processing unit 236
shown in Fig. 4). Also, this value is transferred via
. the image supervising apparatus 23 to the gfqup managing
20 control apparatus 20. '
As .the input data 6la to 611 enteréd_into the.

~ image processing unit 3312, various sorts of featured.



- 35 -~ anounts extracted fromthe image may be enployed, or the data

rel ated-to the pixels of the image may be directly enpl oyed. As represented
in Fig. 16, for instance,, a screen 37 maysbe subdivided into 12 bl ocks 701
to 712, 5 and an area of an object obtained in each bl ock may be nornalized
based on X heyfQhh oy 89t eHuRRECEGR tHe 3ﬁné§’/e ORh¢i Bet 8RpNBYERI, 1 Bed vl ue
which will be utilized: [err] [err] where, Va : Vval ue o? | hput data 6la, N
r total nuades pélatxal toh thle Pidd1@ltHE image may be ddireR@liyon
(256), M: total nunber of pixel in the vertical direction (240), and S
area of obj esiphdyedn bhsckepResentesdd imaiglyle, l1bor instance, & this
preferred enbodi nent, when the adjustnents for weight (coupling) _

coef fi ci ent ssé¢dden 03 K8agr bepasubativddidrd imsot F2chtockaf Godnatioornrl 2,he

met hod for |learning the generally known neural network may be enployed. In
ot her worls,anfeahadkepr ofagat ichjeaal eht@ined imieachdblackhmaly blec
teacher information is inputted to the neurons n31 to n32 of the output

| ayer in thenPERalized| pasedopratde Hollniingegeather (#)oseatisoka s

ropagated fromithe-jnternediigte Jayer to the in
'P .p_g obtagn'the normgf%zeé Value wh{Ehlwffi be utilized:

S1
N.-M/12 eee (8)

where, Va : value of input data 6la,

N

total number of pixel in the horizontal
10 direction (256),
M : total number of pixel in.the vertical
direction (240), and
Sy : area of object within block 701 (pixel

quantity);'

15 In this preferred embodiment,:when the
adjustments for weight (coupling) coefficients Kj3 to
Kgg are performed by the teacher information, the method
for learning the genérally known neural network may be
employed. In other words, the back propagation method

20 is utilized in which the teacher information is inputted
to the neurons h3; to n3jz of the output layer in the
revefse direction'aﬁd the inputted teacher inforﬁation

is propagated from the-intermed;ate layer to the input



-.736 - 1 layer so as to adjust each of these coefficients. Since this back
pﬁoﬁagatlon nmet hod is known fromthe above- described publication 3 and the
| i ke, no further explanation thereef 3igs 4tade in the specification 5

The teacher information generating neans 15 enployed in the inmge

super i sLageapgar asut®hd jugteréach ool Ityhése geeeediby entisi. mersinfce SO that
periodic learning effected by the tinmer interruption is perfornmed. 10
Accor di nghis bhick prefpagadantliimehtis skmoent feomi thege apoweessi ng uniy is
arranged by the neural networks, the nunber of waiting passengers may be
detecteddaschngﬁdsm&&i;Qﬂﬁidnuirﬁﬂdn#hg lilee propefumkhgt coefficients may
be autonatlcall obt ai ned way 15 of the back propergation nethod. In
parti cul 8¥Plapa X’-Hé’q ey s ﬂ@q%cﬁ%a¢h9 sReeifégakdond on the teacher

information, the p ern recognit on effects may be expected_and al so such
an i n@ge processin %ﬁbﬁ§?5§5§9 °9cﬂ¢%ﬁfﬂ510§rm§PP§n§5ln t he

B e Y Y A B SR o
A s | iy 36, MRS 0

processi y MENDT | €3 €and a

backgr oundakpaag fe@faé&arwstﬁé) &k £ Uiﬁ@&EPR{:&Snmi%”S 83 for detecting

performed.

10 _ - According to this preferred embodiment, since
the image processing unit is arranged by the neural  ;)
networks, the number of waiting passengers may be
detected at high speeds and furthermore, the praﬁér
weight coefficients may be automatically obtained by way

15 of the back propergation method. 1In pa:ticﬁlar, if the
learning is periodically executed based on the teacher
information, the pattern recognition effects may be
expected and also such an image processing apparatus
capable of following variations in the surrounding

20 environment may be realized.

Now, one example of a method for producing the
above-described background image g(x,y) will be
explained with referepce to Figs. 17 and 18.

In Fig. 17, the above-described image

25 processing unit 3312 is arranged by memories 41, 42, 81
-and 82, and a-background image forming means 80 and

furthermore a means 83 for detecting the number of



- 37 -4 waiting visitors. The background i mage g(x,y) is produced by the
background i mage form ng neans 80. The form ng process -of the background
i mage by the background inmage form ng neamg 80 will now be 5 explained with
reference to a flowhart shown in Fig. 18. In accordance with the present

i nvention,1t kaiFickgreiwitorage ThenbagkigradundAmageiuses, ¢ ieivackgr ound

| mage based upon the process results of 5 10 continuous screens. As a
conseguence, privelvzedk gopubblei bagkgtonmdnd maegmen £ @iy cupappedlOwi t h fl ag
tables [err] to +4 corresponding to the five continuous screens. (1).
After a background i mageh@rbommingnprocess ofmbie dickgrownd kimagadbymage
formng nmeans 80 sets an initial value "FF" to these flag tables [err] to
+4 whi ch cor tdspdrarckeronnd  tnpget Eosminge meanse@P (vt apowodg. (2).

Next, the first screen is fetched.to be stored 20 into the penory 42 used
for storimy WxRdANAY YhbResefarangeséo @ £lowghant shewrdinnFégshe wor k
menory 81 as provi si onal background image (a step 501). (3).
Subsequentlyuthmasubsequent image i's fetched so as to be stored in the

T oL oL on 19 O S 0Bbe Aanch IR, The" A A d e o ke 2
;iroﬂlg' Rﬁﬂbgﬂrk%x{betéﬁﬂa' PhaJB"B6tmiBg! Many do'prtifYSagesfL! bed detection
background image based upon the process results of 5
10 continuous screens. As a conseqguence, the background
gﬁ, image forming means 80 is equipped with flag tables
BGT+0 to +4 corresponding to the five continuous
screens.
(1). After a background image production is
15 commenced, the background image forming means 80 sets an
initial value "FF" to these flag tables BGT+0 to +4
which correspond to the respective five screens (a step
500). |
(2). Next, the first screen is fetched to be stored
20 into-the memory 42 used for storing background images,
and also this image is stored into the work memory 81 as
a provisional background image (a step 501).
(3). Subsequently, the subsequent image is fetched
so as to be stored in the memory 41 for storing original
25 images as an original image, and then a difference
between the provisional background image and the
original image is obtained in the similar manner to that

of the above;described detection for the number of



- 38 - 1 waiting passengers, whereby the binary coding operation is

per #ormed (steps 502 to 504). (4). Based on the result obtained at the
step 504, ar area "SO'" of white is_cghculated, and also a 5 judgenent is
made whether or not the calculated area "SO' is greater than a

pr edetierwa pednghpasaendoral,Uahedidby HHRP D M PEb®DRY - op8ration I the
judgenent result at the step 506 is true, it is understood that there is a
di fferente plrbetrwedn (shteps N2 itoa@dHHnd t he succeedi ng i mage | arger wdhan
a predetermned value. Then, "1" is set to the above-described flag table
[err], i(#&), the fBagedabhe ther riesiult wbiaiaws atndthé sstebe504igi nal i nage
whi ch has been stored in the nenory 41 is transferred to the 15 work nenory
82 as a anosrerofi80" mfgwhideeis slaRAEHB) agd)also a On the ot her hand,
if the judgenent result at the previous step 506 becones false, then it is
under St odadgRBENEH dSe Mades WhaHIRL QY yato the feabeedabedpareden the first

i mage and the subsequent inmage, and "0" is‘ggt to the flag_table [err]

i.e., theSPl'adst IFEALSETRAT, & Rredelarnined thogshedd value Thereafter

the procggs,operatio S fined fromthe step 502 to the step 509 are
repeatedlgﬁéS Bé?ﬁﬁr%@ﬁ?ﬁdaigqgsﬁs judged n=5, nanely the process

operatiopg,for 5 s¢ieeus NAGHAEHE IR 'S0hd SLELLO308 - s
. true, it is understood that there is a difference

10 between the first image and the succeeding image larger

than a predetermined value. Then, "1" is set to the -/

above-described flag table "BGT+n", i.e., the flag table
BGT+0 in this case, and also the original image which
has been stored in the memory 41 is transferred to the

15 work memory 82 as a provisional image (steps 507 and
508).
(6). On the other hand, if the judgement result at
the previous step 506 beéomes false, then it is
understood that there is substantially no difference

20 between the first image and the subsequent image, and
"0" is set to the flag table BGT+n, i.e., the flag table
BGT+0 in this caée'(step 509).
(7). Thereafter, the process operations as defined
from the step 502 to the step 509 are repeatedly

25 performed until it is judged n=5, namely the process -
operations for 5 screens have been accomplished (step

510).



- 39 -1 (8). Next, a summation S1 of the flag tables [err] to +4 is
cal cul ated, and a check is nmade whet her or not this summation S1 is equal
to O, nanely [err](steps 511 and 512). g In the case when the
judgenent result at the step 512 is fal3e; 9nanel [err] since the 5

cont i nuoust sé¢Bdens areNﬁﬂtﬂeﬁnsummqtldanslcaf tbee£dhgo¢maiearﬁﬁﬁﬁ®sent
provi sional background inmage is_understood as the real background inmage and
this process toperdatisorraleuipededandnat gheckads, mﬁqﬁxyhﬁﬁhQilgrn%Obhange

in the |nages as indicated by a dot line in Fig. t he process operation
may be acconbiish SRR HAR %keh%t¢QQﬁ%DH9fPcaP?@ﬁlﬂfSﬂﬁﬂ)réﬁteﬁﬁcﬁ tound

I mge (step Sa%,g (210) If the judgenent result at the step 512 is 15
true, nanely lﬁl krjudgenent i s made whether or not [err]. |If the

j udgenent gesult is tr n a further chec mhether
or not thegf I éd ‘tabl e tig* "]he |<Fa~lf%i‘§1]’fﬁdg§ﬁgﬁf1q9§§ﬁ"[t irESH las('o 3ty

I nplies that nges he

ori gi nal mageté%ns‘ﬁhfﬁia%s ejégngflr ?Sf? 8 0éd l% so%?k?e&r%e%glwnuén

| mages are Sts%ti] s“%cﬂaf dé&!?éé!anw&lﬂ !B%h%'l%albac%(@é&ﬁ‘doéﬁ@ﬂe §ﬁ8red In

the work menmory 8 |s transterred he menory 42 for storing the
backgr ound '?&%ﬁe {£0bnRECKAER 9§u%a 1 udd@dstdeapsgcess for
form ng back rounéﬂ§%%ges ?s conpl eteg stepg 5I3 to 515 (11). If the

judgenment regd rdal BadkgPodAd Lhmabel a8d W Yprdcddss Céﬁ@@aw@heléhat
the screen is not -
10 ended. 1In this case, since there is no change in the
1 images, as indicaﬁed by a dot line in Fig. 18, the

process operation may be accomplished without executing
modification of the real background image (step 515).
(10). - If the judgement result at the step 512 is

15 true, namely S3;¥0, a judgement is made whether or not
S3=l. If the judgement result is true, i.e., S3=1, then
a further check .is made whether or not the flag table
BGT+0=1. If this jﬁdgement result is also true, it
implies that the screen having any changes corresponds

20 to only the original image which has been first
processed, and also the remaining 4 images are stable.
Accordingly, the provisional background image stored in
the work memory 82 is transferred to the memory 42 for
storing the background images as the real background

25 image, so that the process for forming background images
is completed (steps 513 to 515).
(11). If the judgement result at the step 513 is

false, namelj'it is conceivable that the screen is not



- 48.- 1 stable and a visitor is present,. the process.is returned to the
st'ep’ 500 in such a case that the judgenent result at the step 514 is fal se,
i.e., it may be supposed that variatiggs_of inmages happen to occur in the
five screens 5 and further other changes happen to occur in screens after a
si xth scremble Tdnd,a this bboveidepceskead ,pribee proaqessationrdtsurepdat ed. | n
accordance with the above-described background i mage form ng nmethod, such a
j udgenmentta sl stelp 30Qitisi seehna chsegéhad hiteschidgemante eswhges W
successively fetched, therefore there is no person noving within the
fetched igtaddre skerlSlhoipaEatiger ingi-trs iftomahde|supnosed THeat nage
fetched at this stage_nmay be utilized as the background i mage. The nunber
of 15 coipaaionses 18ages BEORP™ $O5 OGRWE r’h{yqﬁtﬁ delertRreense ot her

nunbers. Al so, the i nmage processi ng, appar at 331 can rel roduce t he

Dackor SuAnd EatSes Cote P QRERGER° HARBAR 1 i T Seadhber vart s Tor

th I t by 20. ' th b - ni bed k d i f '

brocess. HESEr T THEtE ebLodp . [ RRRC I Ao R CreY (pt SRR "

pr ocessi éggéiiél s TRY ggtgatanged_as shown in Fig. 19. This inmage
:%?l”ﬂ 1 mayp e

pr ocessi arranged based on the arrangenment as descri bed

in the 25 previous gabpchdBaantE Gith thePubiid-ldetd inesnp! oying an
information table 85 for storing information which has been transferred
from the hA@ESr SERE" ¥h8§E8Iforming method, such a judgement is
10 made that since no change is present in the 5 images
successively fetched, therefore there is no person o/
moving within the fetched images, namely no passenger
waits for the elevator. . The image. fetched at this stage
may be utilized.as the backgrouﬁd-image.' The number of
15 compared images is not equal to 5, but may be selected
| to be other numbers.
Also, the image processihg apparatus 331 can
surely produce the background image g(x,y) under such a
condition that no passenger waits for the elevator by
20 executing the above-described background image forming
process based on. the elevator information. 1In this
case, this image processing unit 3312 may be arranged as
shown in Fig. 19. This image processing unit 3312 may
be arranged based on the arrangement as described in the
25 previous embodiment in Fig. 17 by additionally employing
an information table 85 for storing info;mation which -

has been transferred from the image supervising

apparatus.23) and also a judging means 84 for judging



appar atys 23, and al so a.judging reans 84 for judging - 41 - | the
background i mage produce timng based on this information. Therefore, only
different arrangenents fromthose shown i,n Fig. 17 will now be made. 5

The image processing apparatus 331 shownin Fig. 19 periodically receives

fromthe ijmgees warlig Mt Ayt é’écetégmghgvata%rea Plyptd on such as
car positioning informtion. The above-described informa- tion is stored in

t he i nfor mat haFdradte b, The judgi ng 10 neans 84 judges t he timng of no
passenger who is waiting for the elevator at the hall based on the nenory
contents of the tabl e @heddfore paatignodiffareat§ arrahgetesitai @roni hen t he
judgi ng neans 84 outputs "1" and instructs the background i mage form ng
means 80 to &hlome Ehowrhdad dfimpt i bh will heowabkgmaded i nage. I n response to
this instruction, the back- ground image form ng neans 80 fornms the
background i mage, the fiiveniimpage oscessingi shpasasusi 331 tshawmtinf Fig.
18. 20 Then, operations of the judging neans 84 will now be
descri bed wi Fig-efl @rriodicaklyereiven ofirom they image |superyiongt here
are al so shown the contents of the inforpation table 85 which stores
therein the PRPPRTARYDEIr e e?l‘%\ﬁa??ﬁnﬁ‘ﬁ@rméé’nsﬁ%’r!\n%ﬁ P25

appar at us. In this i.nfor |on table 8 osi.tion .inf ion.is
sfgred at an gﬁﬁ. %ﬁ fkgr he agoee-descrlbe informa-

. tion is stored in the information table 85. The judging
10 means 84 judges the timing of no passengef who is

(> waiting for the elevator at the hall based on the memory
contents of ﬁhe table 85. If no passenger waits for the
elevator, then the judging means 84 butputs "1" and |
instructs the background image forming means 80 to allow

15 the formation of the background image.

In response to this instruction, the back-
ground image forming means 80 forms the background
image, the forming process of which is similar to that
of Fig. 18.

20 ' Then, operations of the judging means 84 will
now be described with reference to a flowchart shown in
Fig. 20. In Fig. 20, there are also shown the contents
of the information table 85 which stores therein the
information transferred from the image supervising

25 apparatus. In this information table 85, -car position
information is Stdred aé an address of TABLE+0; door

opeﬁ/close information is stored at an address of +1;



open/close information is stored at an address of “+1; ; - 42 - 1 and

i nformati on about UP/DOMN callings is stored at addresses of [err]. (1).
Wth reference to the contents of 4hgi-nforma- tion table 85, the judging
means 84 first judges whether 5 or not the car stops at the floor where a
camerh a48 Haddymationtabowt YB/BOWN 620)ings) is storjed tdte j udgenent
result at the step 520 is true, in other words, the car stops at the floor
wher e t Redzeasas R h2Meh3instal | ed, checks are made 10 whet her or ot

t he door _.of this car iﬁg&%osed, and al so whet her or. not the el evator

cal li ng (i1 *made (H LeLeRCE 59 the)conten Pn°€h§%€a§@%’€é‘ﬁ‘both of the

| ud . | h d . vad be . udged th
i?,d?SFFT%tla%e%ﬁa41?%13@%%&%5&?@35%9?%8&?}%?@%3&? Zga{ﬁqe%..?é«w%#%gea evat or
P e R I s L S R i B T

form ng ids e STVE | ' 9ogsteps 523 and 524). 20 (4). On the
ot her mgg, iﬁ#% e case‘ﬁh%%g?hé jgdgenent result of either the step 521 or
522 is f@lpe, it By dife] JW@GEmbRAL redhh toht! RAcPATEY G0 pi ting for the
el evator at the hall are Tiding on the elevator, or cCould not ride

t her eon"srfiCC Ol oher woPEE, athedgaregtops iat raMee flvyr tdie are
passengers at the hall, "0" 1s set to the above-described background i mage
form ng Heagcamera 341 has been installed, checks are made

10 whether or not the door of this car is closed, and also

whether or not the elevator callihg is made {steps 521 </
and 522). |
(3). In the case when both of the judgement results

at the step 521 and 522 are trué, it may be judged that

15 "all of waiting ﬁassengers at the hall have been ridden
on the elevator and thus no waiting passenger is present
at the hall". After a predetermined time period has
passed, "1" is set to a background image forming flag
"F" shown in Fig. 20 (steps 523 and 524).

20 (4). On the other hand, in the case when the
judgement result of either the step 521 or 522 is false,
it may be judged that "all of the passengers waiting for
the elevator at the hall are riding on the elevator, or
could not ride thereon". Accordingly, since a judgement

25 is made that there are passengers at the hall, JO” is
set to ﬁhe_above-described backgr9und image forming flag
"F". This backgr&und image forming flag "F" becomes an

outpuﬁ-of theﬁjudging means 84 (step 525).



"F". _This background inmage forming ffag "F" becones an output-of the

j udgi ng: nmeans 84 (step 525). - 43 - 1 (5). . I f the judgenent result
of the above-described step 520 is falsegznanely the car does not stop at
the floor where the canera 341 is nounted, further judge- nments are nade

whether of 1, Ihe POS{Ei gaOlyblientRl Irdan1ReRA Gl 1680 éEcE?BQdZ

floors, and so whet her e callingi1s ma at t oor (steps 526

and 5%7) (Qtep szoV\hsnfahgeJ UdggieaRt H:fést&atxs &ed hﬁ‘oét§’96¥>53§ gpd 527 are

true (YES), 1t 'may be judge that "no 10 passenger walting Tor the el evator

is present ag1dbe wWRkke @Re EBm%:%'@wwﬂﬂs<¥&ﬁhE§H,Cﬁ@?;hértghagELOOF for
the tinme being", so that "1" is set to the above- described background

i mage form ngerht@gare(mhde Whékhef7)br not Hhe tisstebenwWbEnthie carddgerent
result of 15 either the step 526 or 527 is false, it may be judged that

"t he el evat meparabedt Eooed morearchianer2 filowr sepandt 2lsbr whethies fdroor by 1
floor, and therefor will arrive soon at this floor, otherwi se no passenger
is pr esent aoththaarklliagd ishmadepat dhetfieor héSQePSaEIZQr endd i nage
form ng flag "F' (step 525). In the process operation of the above-

descr.i bed j 47 hg neans 84, a step to judge whether or not the car is

‘departing fromthis floor may be |nterposed before or after the_previous
steps 526 ant®d5 527. Wper ‘%ﬁ hdesyds 2t tRe stepsdg 5

‘and 527 are true (YES), it may be judged that "no
10 passenger waiting for the elevator is present at the
N hall, and this elevator does not come to this floor for
the time being", so that "1" is set to the above-
described background image forming flag F (step 524).
(7). In the case when the judgement result of
15 either the step 526 or 527 is false, it may be judged
that "the elevator is positioned at another floor
separated from this floor by 1 floor, and therefor will
arrive soon at this floor, otherwise no passenger is
present at the hall®, and thus "0" is set to the
20 background image forming flag "F" (step 525).

In the process operation of the above-
described judging means 84, a step to judge whether or
not the car is departing'from this floor may be
interposed before or after the previous steps 526 and

25 527. With this additional step, it may be judged
whether or not the background image formation is further

precisely instructed.



whet her or not the background i nage fofmati-on is further precisely

i nstruct ed. - 44- 1 I n accordance with the above-descri bed
process -operation, the instruction gihgnal (content of background inmage
formng flag "F') outputted fromthe judging nmeans 84 is supplied to the

backgr ound | mage {47 L0G AEARS §A &b Wil udd- i doruRA M bagkgr ound

formng process in case that the above-descri output is equal to "1"

Subsequshd £ ¥t i 8n$eERRS 186 tRARISTH NG HRAY Af ok it L bABRGrBLARESSI NGWuNi t
3312 shown in Fig. 19 wll now be explained with reference”to a flowchart

shown i {md&e FESrmeAg €ikg "F") RutPutdd® hh&iﬂeﬂ?é\t?]@dgﬁﬂésmééngxm ained in
Fig. 20 is executed, another judgenent is nade whether or not F=1 with

respectgd oighgupphieat tof thiee Bakgoundl imege formimg heags"BH which is
set by receiving the 15 above-descri bed judgenent result. A judgenent is
made Swhelhbely wilboperfierm ithendbamdspenged formimwg hptdcedssi hg t he judgi ng
process (steps 530 and 531). (2). At the step 531, if it is judged
t hat F=lasehthat thegebowve-idesanibaediautpubaisieguakstenldl.is 20 present
at the hall. Accordingly, the background i mage forn ng nmeans 80 perforns
the background i nBgEseaRantd Yor Gc &8F igs RERPTQRRE%I RS PReEAEAGR to Fig.

R TN T TN S MR
detectiggw be explained with reference to a flowchart shown in

10 rig. 21.
(1). First, the judgement process as explained in ' et
Fig. 20 is executed, another judgement is made whether
or not F=1 with respect to the content of the background
image forming flag "F" which is set by receiving the

15 above-described judgement result. A judgement is made
whether or not there is no passenger in the hall during
the judging process (steps 530 and 531).
(2). At the step 531, if it is judged that F=1,
then a judgement is made that no waiting passenger is

20 present at the hall. Accordingly, the background image QJ
forming means 80 performs the background image forming
process as described with reference to Fig. 18, and
stores the background image functioning as a.reference
into the memory 41 (step 532). ‘

25 (3). Subsequently, the waiting passenger detecting
-means 83 repeatedly executes the image processing
sequence as-explained_with reference to fig. 7 (step

533).



-means~83 repeatedly executes the i mage processi ng sequence as expl ai ned
wth reference to Fig. 7 (step 533). - 45 - 1 (4). On the other
hand, if F=0 at the previous step 531,_then_the process operation as
defined at the step 530 is repeatedly perfornmed so as to detect the timng

at which £=l(4y3  ° on thd NoBREP AARES Wil ﬁ-édwea@bay@_-ﬁl@éﬁé;@sdsw}ft e

preferred enbodi nent of the present i1 nvention, a detection 1s made 0

tinming at whzh r&é’ﬁiéﬂé'gppéééﬁggébeir%tﬁr&ﬁ% deER &8Ya t henbagkgpound
i mage can be surely forned. 10 Furt hernore, the background i mage

may be updats3b evenrapest&deybpekgoemad iso cmngedisitect othar tdmings in the
|l ighting conditions by executing both the judging process and the
background iatagehifctt i*aY. operati on before and after the process to detect
the 15 wai ting passengers. According to the above-expl ai ned background

i mge for®ing met hod, ¥Iheatcagdapeecwisindgheppbatersdesyr ppedutkishe
background i mage under such a condition that no waiting passenger is
“present at &refenredrembodimepti pft e prREemusinggntbePRecdl y detect the
nunber of wajting passenger _by enploying this forned background i mage. The

present invéftestiry be Wadel pfuthe Hdaing afhiyhighine ¥BdtéDEescri bed

system for detecting the . :
y : passengé& Qs present, whereby the background image can

.be surely formed.
10 Furthermore, the background image may be
o updated even when the background is changed due to
variations in the lighting conditions by executing both
the judging process and the background image forming
operation before and after the process to detect the
15 waiting passengers.

According to the above-explained background
image forming method, the image processing apparatus may
produce the background image under such a condition that
no waiting passenger is present at an arbitrary time

20 instant, and thus may correctly detect the number of
waiting passenger by employing this formed background
image.

' The present invention may be widely utilized
not only in the above-~described system for detecting the

25 paééengers who wait for the elevators at the elevator
halls, but also in a system for recognizing characters

written on license plates, or number plates for



25 passengers who wait for the elevators at:-the efevator halls, but also in
a system for recognizing characters witten on license plates, or nunber

pl ates for - 46 1 autonobiles, otherw se a system for detecting
confusion conditions of exhibitions and the |like. According to the present

i nventi GutsméelELESs beheheh senbositen ANaTetiddi ngassntas 8R! oyed with
5 respect to the inmage processing results which aimat not previously set
patt er n,cdnditienseak exhddd tionse andoddwsddikeei t her the processing pregram
required for processing the images, or the paranmeters (for instance, :
various threshol d katoediog wei ghei pyesesits iigiventsionisesingef thet hi s
processing program may be corrected in accordance with the conditions of

t he obj dgacher binfangatipnogensr@ting means |is employiedawith it may be
constructed such that the detecting precision of the inmage processing

syst ef FaSRRGEr tPhEhgcmaRe PEOASSHY L L&k §$ ophichi ApRosEdPPl a online

Image prRCSELPHELHEERE PAESSHAICIT IS (H) AR OrE | 01 Hout tabl e and a
first irg%@%éggggfsekiher the processing program required for

processing ;he_images, o:-the_parameteré (for instance,

various threshold values or weighting coefficients) used

10 for this processing program may be corrected in

accordance with the conditions of the objects to be -/

image~ processed. As a result, for instance, it may be

constructed such.that the detecting precision of the

image processing system set under the actual operating

15 condition is improved in a online mode.



5 performable based on a predeternined al gorithm means for Mﬂ"ﬂﬂ’!ﬂ"ﬂ!ﬂ""ﬂ
L *

t eacher information, i'nto which image information of the sane+ na
as that.of said first inage processing nmeans is inputtable, a second inmage
process different fromsaid 10 first imgge process is perfornable, and a
second i mage processing result as teach information is generatable; and

. means for coricaaiMy either said predetermned algorithm or a paraneter
t hereof, based upon said 15 teacher information and an output of said first
i mage” processing maisimage proceSBIAgpappazatug dppdnaiitsgas clainmed in
claim1l1, wherein said teacher information generating nmeans includes second
| mage processing ne@Ensst oimagec uproge88ingn memye pndoeswhiwchh imageer
difficulties and a hi gher speed process operation than that of said first
i mage processiinfommation. is inputtaklerandsifirspimagerrecesaid®d in
claim1, wherein said teacher information generating neans 25 includes
second i made ReFFOERahledaased opnproRTerrFeaTNeCe SGPTERNUE with a del ay
as conpared with said first imge processing neans, 4. An i mage
processi ng appar at (%3RS c fQrIFRereting, teachen iRfqrmakipn, ke 1 r st

ibg? %ei gLFSSZSiWQ&c%aPnSlaggdi% 'oci_mr’éeta:%sn fc% _%ﬁgerséatn{engitaaegechggjiergtorérg tion
that of said first image processing means is
inputtable, a second image process different from said
10 first image process is performable, and a second image
processing result as teacﬁ[infdrmation is generatable;
and
means for correcting ei{:llxer said predetermined
algorithm, or a parameter thereof, based upon said
15 teacher information and an output of said first image
processing means.
2. An image processing apparatus as claimed in claim
1, wherein said teacher information generating means
includes second image processing means for executing
\_ 20 an image process with higher difficulties and a higher
speed process operation than that of said first image
processing means.
3. An image processing apparatus as claimed in claim
1, wherein said teacher information generating means
25 includes second image processing means for producing
a processed output with a delay as compared with said
first image processing means.

4. An image processing apparatus as claimed in claim



T ' iy ,
ns for detecting objects. 5. An inage processing apparatus as clai med
”"Em w’m,m"l urther including: neans for judging a condition related to
* . j to be processed; and, neans for correcting either said
i mage processing algorithm or a pargggeter thereof in response to an 10
output fromsaid judging neans. 6. An inmge processing apparatus as

claimed in chaidpein Wei®i £i 884 i RAGE C6+bBEsERARS medfisUdass Rans for |
selecting one of a plurality of algorithnms, and one of a plurality of.w
par amet er snddify efdr génerating teschédbd phegraatipnpbod dthelfaide An i nage
processi ng apparatus as clainmed in claim1, further including: neans for
adj ust i ng megres aft alebécting ohggetprocessing algorithmto give it a
correct value. 20 8. An inmage processing apparatus as clainmed in claiml,
wherei n sdi.d fiAnstinage eqoerssing @onanastusd@s gleimedsin glajaner ati ng
teacher_ information include neans for receiving inmage information and for
per f or % nd -arfusiehgr pkeetudirg:recogni se the nunber of objects 25 present.
9. An image processing apparatus as claimed in claiml, wherein said first

i mage processi MPIRANEOT IS 2 SIORGHTE3r Helakgt {7 RRdMAGP neans for
recei ving objel}::gt itrrgtggeigi_géggggg? g;lfdtere_nt from each other; and
means for correcfing either said image processing
algorithm, or a 'pé:r-:ameter thereof in response to an

10 output from said judging means.

6. An image processing apparatus as claimed in claim
1, wherein said correcting means includes means for
selecting one of a plurality of al'gorithr_ﬁs, and one of
a plu:ality of - parameters t‘hereof , which have been

15 previously prepar.ed.'

7. An image processing apparatus as claimed in claim
1, further including:

means for adjusting a parameter of said image
processing algorithm to give it a correct value.

20 8. An image processing apparatus as claimed in claim ~r
1, wherein said first image processing means and said
means for generating teacher information include means
for receiving image information and for performing an
image process to recognise the ’ number of objects

25 present.

9. An image processing apparatus as claimed in claim
1, wherein saild first image processing m_eahs inclqdeé

a plurality of image processing means for receiving

L3



wherein said neans for generating t eacher information includ4 &"WA,
comonly provided with said plural inage processing neans, th ’l"w
generating-as 5 teacher information one of inmage- processed results %Saisd

plural inmage processing nmeans. 10. An iggge processing apparatus as clalned
in claim9, whereinh said teacher information generating neans includes

nmeans capabl eimdgsel BstormaioRCadVEf@réne 1Promputash SetHed:ffanhant i mage
|nfornat|on 11. An image processing apparatus as clainmed in claiml,

wher ef' n sai d wheséihnsgedpnéénassfog genesaitingudeschenr infdmyestednneur al
networ k; and wherein said connecting neans includes |earning 15 neans for
correct i ng a isschirdesoaidans econpiordy d preosridlednetidchk baidd plenatai d
teacher information. 12. An inage processing apparatus as clained in claim
11, further compgesprgcessing meanger fotti selegtivelwmdensmtingeasni ng 20
means. 13._ An image processing apparatus as clainmed in claiml for ‘a

gr oup- supet w%%%c’éﬁﬁvhflﬁiamﬁﬁ o8 Age aprEPSﬁ‘P}‘QSﬁeﬁﬁﬂaﬁQﬁu%ﬁﬁst’Ycr

provi di ng serV|§§ ? i ralltﬁFof fl Qors; destination calling
means provi detPt R HrE chmagey 8Pe§§9n9bpﬁﬁﬁﬁzﬁmulng at | east one

destination f]gor el eyglor CONLrol JEaNs. (0.5t QBPLIG: LIS Showpleh  CL

9, wherein said teacher information generating means
includes means éépéble of selectiVely receiving the
10 input of said different image information.
- 11. An image processing apparatus as claimed in claim
1, wherein said first image processing means includes
a multi-layered neural network; and
wherein said connecting means includes learning
15 means for cofrecting a weight coefficient of said
neural network based upon said teacher information.
12. An image processing apparatus as claimed in claim
11, further comprising:
means for periodically initiating said learning
20 means.
13. An image processing apparatus as claimed in claim
1 for a group-supervised elevator including: .
a plurality of elevator cars for providing
service to a plurality of floors:
25 destination calling means provided within each
elevetor car for designating at least one destination
floor:;

elevator control means for stopping the elevator



car at the one destination floor desi gnat ed by t he. correspondi ng
”gﬁ@cw'"' lﬂ ﬁle ng neans of the car; hall calling neans provided at each
ervising control nmeans for designating 5 one of the cars to
be served |n response to the outputs@f the hall calling neans; a plurality

of photographi‘ng means provided at arbitrary floors, said first image
processi ngateans thel uﬂen@estﬁlnﬁemﬁyfabomm@&mmeeer gy nelads 10
corresponding wth said plurality of photographing neans, respectivel W for
recogni si corréspondbag despissdriger saldlinggueans a0 f ahbl ceavy floors;
means for transferring outputs of said first inage processing neans to said
group super vi shajl 16addingomegpsn providet vheaabgélppseessi ng neans for
sel ectively receiving the image information corresponding to the outputs of
the plurality SFOPRoEYBRATHISIPIEPRIT@hImPEPS, &By A+ ARt Gunber of
passengers wai t;\ﬁ%at 20 thg?rel evant floors based upon an al‘gorlthm or a

r

par ane? er B?f‘? 3 R %l’besf??g?elmgﬁh%r%‘é@ tng neans;

wherein saj t or% gél n lg&ans i S arranged to make use of an output of t he
second i nBge Procdssi g R9s ™88 S%r correcting either - the al gorithm or

e par e 4GS B B R Re
arbitrary floors, said. first image processing means
including a pidréiity -of image -processing means

10 corresponding w__ith said plurality of photographing
means, respectively, for recognising the number of
passengers waiting at said arbitrary floors:

means for transferring outputs of said first
image processing means to said group supervising

15 confrol means; and

second image processing means for selectively
receiving the image information corresponding to the
outputs of the plurelity of photographin_g means, and
for recognising the number of passengers waiting at

20 the relevant floors based upon an algorithm or a N
parameter different from that used by said first image
processing means;

wherein said: correcting means is arranged to make
use of an output of the second image processing means

25 for correcting either . the algorithm or the parameter
thez_'_eof used by the first image proce'ssin_g meén“s.

14. An image processing apparatus as claimed in claim

1, including:



51 neans for conparing the:-output fromsaid first imge proce
and the teacher infornation; and neans for executing the corrﬁmnﬁmmnawlcmm
5 correcting neans based upon an output from sai d conpari ng neansc . WANs %
| mage processing apparatus as cl ai ned igt any one of the preceding clains 1

3, 5, 7, 8 and 14, wherein said first image processing nmeans includes 10
background i mage fmsansgforarsmpadingi theackgmautndf remgeaist nfhgsheans
succe35|vely conpares two successive inmages of image information which are

i nput~in a tiimeger processdiidetneansesndnehg taack BrpIMEPTRAGEINAS a
background image in case that difference 15 between the conpared i nages are
bel ow a cert @®at hreshol d val ue extendi ng over a predetern ned nunber of

times of continuous conparison. 16. An inage proce53|n appar at us,
clained in clai m /®eaQfFer PR a?xP€&§t"n§ne sEF T, ng%’é 252 OCESSI ng

means and econd i npge process ns.__incl udes: ns udgi n
m?ether f(ﬁ°¥F9ﬁT£Pﬁg %ﬁ@gﬁngg?s?g p?%g%nta%t '%Hggg EB% %géagedgong
el evator information derived fromeither the group 25 superV|S|ng control
means, or the"@MRYETBP CBRPPSI neans; and, background i mage form ng means

for formng a ackgsoyfddeaae ddsdHp gt cal 8Kt Bilathicdn 531 dny
one of the preceding claims 1, 3, 5, 7, 8 and 14,
wherein said first image processing means includes
10 background image forming means; and said background
image forming means successively compares two
successive images of image information which are input
in a time series, and determineS'one of the compared
images as a background image in case that difference
15 between the compared images are below a certain
threshold value extending over a predetermined number
of times of continuous comparison.
16. An image processing apparatus as claimed in claim
13, wherein at 1least one of said first image
20 processing means and second image processing means
ipcludes:
judging means for judging whether or not a
waiting passenger is present at an elevator hall based
on elevafor information derived from either the group
25 supervising control means,-or the elevator control
means; and,
background image forming means for._forming a

backgroﬁnd image in response to an putpﬁt from said _



| ' means. ‘17. An inmage processing apparatus as clained in
“‘mﬂmmuu@@gﬂ n said background i mage forning neans fetches a plurality
) alil +1Nn a time series, 5 successively conpares two successive
hal I inmages, and al so determ nes org2 of the conpared hall inmages as a.
background- irage in case that difference between the conpared hall inages
I s bel ow judgingi meahseshol d val ue extendi ng over a predeterm ned nunber of
times 10 of continuous conparison. 18. An inmage processing apparatus ‘s
clai ned 1%- cl Ahpbnage pragessieg cipparetes aatekainedr i’ or r esponds
to at |least one of a state where a door of an elevator is opened/closed at
the hal | k6t rafeerein hgpidcaPprKgrPHRSr mifege HFming @RaPRsition

1o TR S0 ehari S MESERT [EpegBRALS pisRIISRET
the aﬁfoqgﬁgééggigé yigg%pares two successive hall images, and
also determines one of the compared hall images as a
background. image in case that difference between the
compared hall images is below a 'certain threshold
value extending'dvér a predetermihed number of times
10 of continuous qomparison.
18. An image processing apparatus as claimed in
claims 16 or 17, wherein the elevator information
corresponds to at least one of a state where a door of
an elevator is opened/closed at the hall entrance,
15 hall calling information, and also car position
information.
19. An image processing apparatus constructed
substantially as herein described with reference to

and as illustrated in the accompanying drawings.




