"AN ELEVATOR CONTROL SYSTEM' The present invention relates to an el evator
control systemfor noving up and down at |east one cage anbng a pIurquty
of floors in an elevator path of a 5 building ard,- moregogrticularl

relates to an elevator control systemfor controflingiﬁgggiiﬁl ¢ he
cage in accordance with the situation of=wadi t4 ng persons in | anding pl aces
or passengers in the cage obtai ned by neans of image pickup devices so that
the running 10 efficiency can be irnproved and that crine prevention and
nmoni toring can be attained. A |arge nunber of nethods for inproving the
running efficiency of theagl gygtraroRy coNTRDI ngxoeremd or mati on or for

i nproving nonitoring by TSTNg T mage 15 1nfornmatlon have been proposed in
patent applications. O those nethods, that disclosed in JP-A-58-69671 is
as followsy That is, the degree of crowdedness in a |anding place
(hereinafter called "hall") of an observatory floor is detected by using a

camera and a 20 crowdedneps ¢lEdY Heeneedn' Pelltelalb ah dlRvator
observatory floor, so.that in accordance with the detected degree of

crowdedness, agoAEeNBEYEteRI FolHeiikg ap ARdedown! e Qeadty By Yedd&or
or other floors and, at the same tinme, the elevator running 25 pattern is
changed. -Z2among a plurality qf floors in an elevator path of a

5 building and, more particularly, relates to an elevator

control system for controlling the running of the cage

in accordance with the situation of waiting persons in
1énding places or passengers in the cage obtained by
means of image pickup devices so that the running
10 efficiency can be improved and that-crime prevention and
monitoring can be attained. |
A large number of methods fof improving the
running efficiency of the elevator by using image
information or for improving monitoring by using image
15 information have been proposed_in patent applications.
Of those methods, that disclosed in JP-A-58-69671 is as ¢
follows. That is, the degree of crowdedness in a
landing place (hereinafter.called "hall") of an
observatory floor is detected by using a camera and a.
20 crowdedness detector provided in the hall of the
observatory floor, so that in accordance with the
detected degree of crowdedness, an automatic voice
guidance is made in the observatory floor or other
floors and, at the same time, the elevator running

' 25 pattern is changed.



.1 Further, that disclosed in JP-A-61-192685 is as follows. That
is, a camera and a detector for detecting an intruder into a nonitoring
area are provided so that the camera and the nonitor are actuated 5 to

: operate only when an intruder exists. The- & orenentioned first prior art
techni que has the follow ng di sadvantage. Wen the crowdednegs det egtor
makes a j udglrent that theFunbherng phatediscipsrbedn JRzAzPATAOS685uAS ng
pattern and the voice 10 gui dance ,are switched tqQ a %r de%g{ni ed running
patfern and a PR2dEetlavied WBFEel§uiéaﬁéggrﬁhéH%tﬁe FE&& Tt 5°F not true,

not only the rupning efficiency is |owered remarkabl.y but unnecessary
gui dance is nad@etﬂthBgfFBOF“&EBE@rnénﬁBr§0W°E%F§F§¥glgrea are The

d ' t t ' t faoll ow ' .
detoctor o dEPERTLARIaRS: FRRBaSRe] AEBSERo AR KRB ARG AP, She. (oyated
i ded additi | I d I Iy .t her i bl emi
Const ruct | ond | obr CRAEAEBS ARG ABn Ry anspigbs BRABERL D20 T O Pl "tne

TonrLrore” anon oo o DGR FEUERHRUL eI B B BR DT e bl o,

control systemyoproxgdebiBlhetgt @ishddanRegel| | @h@ACkhe crdwdedness
detector makes a judgment that the landing place is
crowded, the elevator running pattern and the voice

10 guidance are switched to a predetermined running pattern
and a predetermined voice guidance. When the judgment
is not true, not only the.running efficiency is lowered
remarkably but udnecessary guidance is made in the floor
where no person exiéts.

15 The second prior art technique has the
following disadvantage. Because the detecto; for
detecting an intruder into the monitoring area must be
provided additionally and separately, not only there
arises a problem in construction labor and cost but

S 20 there arises anogher problem in that the monitor is

| actuated ﬁo operate wastefully even against proper

intruders.

Therefore, an object of the present invention
25 is to provide an elevator control system improved in

elevator running efficiency.



Anot her object of the invention is to provide an el evatot tontrdl &ystém
i mproved in running efficiency in group supervi.sory controlled el evaters
provided 5 with special call buttons. A further object of the invention is
to provide an el evator control systemjn which cage service in accordance
with the situation of waiting persons Yn halls and passengers in cages is

carried out. 10 b botUok Nera OPhoEhe 2bn I LOVSRL] 8Bl gt 0 Pr OVi de
emTYnp crine’ p Atdminihak

oth .
an el evat or contﬂg? SYS roved in feventro oring.

Anot her 0] Qe tddreRSN Isybich HApERIUEIEn PuRh ENG! QF £ 00REY SYSTem i

whi ch the quantity of n data transm ssion e Is small~and,

accordi ngly.i1d agreup OdupbfPibolryalsoAS o lked S o1edated s Opis¢iasd make
exact el evator control possible. Accordingly the present 1Invention nay

provi de & eaifsintspecidal realsybattohsl noving at | east one cage 20 up and
down in at |east one elevator path of a building by elevator control neans,
conpri sing: a. A nfgetherkopjeecinofprthe davwention hils to poowidé t he

i nside of the or each cage, and the |anding place of each floor of said

bui | di ng wheare ebevatovnconitrolc s¥Btamecinswbich icage fsexvice nipe
processi ng nmeans for processing imges picked up by said i mage pickup
means and sasgerdance yithedhe)@situationofigwad tinggoersensgsing | evel

not | ower than the inage processing |evel of
halls and passengers in cages is carried out.

10 A still further object of the invention is to
provide an elevator control system improved in crime ~
prevention and monitoring.
Another object of the invention is to provide an
elevator control system in which the quantity of data
15 on data transmission line is small and, accordingly,
failure of signal transmission is reduced to thereby
make exact elevator control possible.
Accordingly the present invention may provide an
elevator control system for moving at least one cage
20 up and down in at least one elevator path of a -
building by elevator control means, comprising:
a. image pickup means provided in either or both of
the inside of the or each cage, and the landing place
of each floor of said building where the or one of the
25 cages stops;
b. first image processing means for processing
images picked up by said image pickup means and second
image processing means having an image processing

level not lower than the image processing level of



4. said first inmage processing neans; c. sai d el evator control nmeaps , .
i ncludi ng means for applying.the result of inmage processing performetliby *5:
said fiTst image processing neans to the control of said at |east one cage,
“and nmeans for applying the result of inage processing perforned by said
second i mage processing neans to the control of said at | east one cage when
the i nmage processing is carried out 10 béped on the result of inmage
processing perforned by said first inage processing nmeans and -t he ot her

i nformati on pesaid nfigspabsagecpsocessingtmagnpgersons. Sinmlarly the
present invention may provide an el evator control system for noving at

| east one cagecd5 BAtGhdelievaton gontzedt meanselincludingimeans afoni | di ng

by el evator control means, conprising: a. | mage pi ckup neans Erovided in
ei ther or bot PRRIYIRG | HRe jeegnlthefoimagen RERGessing (PR FRFRR LYl ace of
each fl oor ere the or one of the 2 cages st.ops;

T siidreEiicst ot haps: s - "o
ge proc sﬁﬁjl E8Fo g‘ﬁ c qﬁfﬂ%é%eﬁ%kﬁﬂ b FePt REe pi ckup
other, sai d SR PhadedRto hE; FBSPey APh AR i 3G, “FP LT PR i1t
O B SCesS R bt Spenst Bt MR pESBLERbaTEY S ¥ 4dhia e
image processing means to the control of said at least
one cage when the image processing is carried out
10 based on the result of image proceés;ng performed by
said first image processing means and the other
information pertaining passengers and waiting persons.
Similarly the present-invention may provide an
elevator control system for moving at least one cage
15 up and down in at least one elevator path of a
building by elevator control means, comprising:
a. imagelpickup means provided in either or both of
" the inside of the or each cage, and the landing place
of each floor of said building where the or one of the
Nt 20 cages stops:;
b. image processing means for processing images
picked up byzséid image pickup means with first and
second-image processing levels different from each
other, said second image ﬁrodessihg level being higher
25 than said first image prqcessing level;
c. said elevator control means including means for
applying the result of image processing pefformed by
using said first image processing level to the control

of said at least one cage, and means for applying the



using said first image processing level to the control of; said at lieastsone -
cage, and neans for applying the result of image processing perfogred by
usi ng said second i mage processing level to the control of said at |east
one cage when the inmage processing is carried 5 out based on the result of

| mage processing perfornmed by using sakgh first inmage processing | evel and
ot her information pertaining passengers and waiting persons. The present

i nvention mayebulthaif Pimdgae procdsBaidr paeibeRkds Wy cisifg Buddg at

| east one cage 10 up and down in at |east one elevator path of a building
by el evator secbnd images provgmsivigiglevel tonthe poatyplnefsaidvi ded in
the inside of the or each cage and in the |anding place of each floor of

sai d bui | di ngtwheastt beeocagecwhént the ckmage pronessiing s camcigd
processi ng nmeans for processing i mages picked up by said i mage pickup nmeans
with firsd aputsbesed pragbepresudsd of Lmages priocessing penfiaxmed ot her,
sai d second i nage processing | evel being higher than said first imge
processi ng | B¥eusing said é&ﬁﬁﬁe#@ﬁ@?opreﬁﬁﬁﬁépgnéaﬂgliMHQMQﬁR?r
every-fl oor stop neans which is arranged to confirm¢the fact that the

nunber of padBERFEALipR peyteining Raseengets IRA HRAHNG RELSANS 1 he | nage

processi ng by usi said second, | evel, in the case ere it [ s expected that
the 25 nunber of s AHRPeFn E&Yﬂ‘ﬁ%nm@é’gegﬁfFﬁgﬁec%’rﬁViae én

elevator control system for moving at least one cage

10 up and down in at least one elevator path of a
building by elevator control means, comprising:

a. image pickup means provided in the inside of the
or each cage and in the landing place of each floor of
said building where the or one of the cages stops:

15 b. image processing means for processing images
picked up by said image pickup means with first and
second image processing levels different from each
other, said second image processing level being higher
than said first image processing level;

20 c. said elevator control means including every-floor -
stop means which is arranged to confirm the fact that
the number of passengers in a given cage becomes two
on the basis of the image processing by using said
second level in the case where it is expected that the

25 number of passengers in said given cage will become
two on the basis of the image processing by using said
first level so that said every-floor stop means

controls said cage to stop'at every floor from the



‘two on the basis of the imge processing by using said first l'evel-s@-% hat *
sai d eygpy-floor stop neans controls said cage to stop at every floor from
t he poi nt of tine when the nunber of passengers in said given cage has
*becone two to the point of tine when saigd given cage reaches a floor
designated by the 5 passengers in said gi¥en cage. Anot her arrangenent of
the present inveptjon rovide_gggelev tor control systemfor Vi ng at

I

| east one cagePPhPEnEqdiTe Whgn t PYfRer| afaRASIRRIPTY Ip§etd ng by
el evator contr JEaNS,..C sind. 1 a | [,CK s.provided in
| andi ng pl acesa% g§| %%P? 0 sa?éag%t‘ﬁl |?\gt‘ﬁhé#%ag%ig{%tgfegg@goHgleg‘age

st ops; b. a aly f chbbS rddBiis PLO [,0g viled
correspondi ng #%)Eéaid&t‘%én!gggggléctfuép rreans_a_l?'p%_r%o{lvi 8§§§p§a?%§ Ilgasﬁditrll‘g_ pl aces
of said respechiygehh@PESiANEaliar gRvBRCEAKRY | ™ges picked up by said inmage

pi ckup neans; c. second i mage processing nmeans provided comonly to said
plurality of first AnBHRep' 8¢PafgEfieiC28E €HE pPebBhtPLACEALLBA MEYIES
pi cked up by said i mage pi ckup neans; d. a transm ssion line for

connecti ng eacprotidei anfelevaton otk st Fars moving dtskeast | nage
processing neans so as to transmt images processed by

one cage up and down in at least one elevator path of

a building by elevator control means, comprising:

10 a. image pickup'means provided in landing places of
floors of said building where said at least one cage
stops;

b. a plurality of first .imége processing -means

provided corresponding to said image pickup means
15 provided in the landing _piaces of said respective

floors and for processing iméges picked up by said

image pickup means;

c. second image processing'means provided commonly

to said plurality of first image processing means and

20 for processing images picked up by said image pickup
means; ' .

d. a transmission line for connecting each of said
first image processing means to said second image
processing means so as to transmit images processed by

25 each of said first iﬁage processing means and images
picked up by each of said image pickup_ﬁeans to said
second image processing means:

e. said élevator control means 1nqluding means for

applying the result of image processing performed by



25 each of said first inmge processing neans and i nmages pickéd up: by *each®
of said inmage pickup neans to said second inmage processi ng neans; e._, said
el evator control neans including nmeans for applying the result of inmage
processi ng perfornmed by 7. each of id first inmage processing nmeans to
t he control of said at | east one cage, ‘and neans for applying the result of

i mage proces S to the
control of s%? eas ongxgggquﬂmﬁg ﬁggfﬁgggﬁgfoce55|ng I's Carried out
based on thecbﬂ%%& %si 'FadQ PaeCasdY BAk! Bagd, Puand? debhsSisdFB e

processi ng means and ot her information pertaining to passengers and waiting

10 persons. AppeyAnki \the/ rdsulX a5 nage CprbeRsBlNngd perfétmasa abyevat or

control systemfor noving at | east one cage up and down in at |east one

el evat or pat Balld @etohd imxyd 'Frrodefdbng CREANS SO0 theS control efe pi ckup
means provided in the inside of the or each cage and in | andi ng pl aces of
each floor wsaeid tate Imastieoné thgecahen sthpsimage progessing yisf first

i mage processing nmeans for processing i mages picked up by said i nage pickup
20 neans; c.cargdednoutdbgsedoonsdheg rasykt of Amages praressing

performed by said first image processing means and
other information pertaining to passengers and waiting

10 persons.

Alternatively the present invention may provide ;J
an elevator control system for moving at least one
cage up and down in at least one elevator path by
elevator control means, comprising:

15 a. image pickup means provided in the inside of the
or each cage and in landing places of each floor where
the or one of the cages stops:

b. a plurality of first image processing means for
processing images picked up by said image pickup

20 means;

()

c. second image processing means for processing
images picked up by said image pickup means at a
higher level than that of said first image processing
means;

25 d. a first transmission line for connecting each of
said first image processing means to said second image
processing means;

e. indicator control means for causing indicators

provided in said landing places to indicate



-

=i mages picked up by said i mage pi ckup nmeans at a higher |evel ‘tharm-t hett of *

said first inmage processing neans; 25 d. a first transmssion line for
connecting each of said first inmage processing neans to said second inmage
‘processi ng neans; e. i ndi cat or control ans for causing indicators
provided in said |landing places to indic information, such as running

places. 5 i TAFREget EE@ET@%‘ R rop “rfobf%%ﬁ'?iﬁﬁgs AT 67 i 1 ng
persons 1 theyLegpeciie 5438 R Gaa%@ﬁ.gngepssasn% “ehilSulaibd 2t

one cage by neans of |nages 0 Kup neans; Q. said
el evat or contr€ gg%ns I ncl udi ng nmeans for 10 applylng the result of | mage
processing pertormed by said first image processing neans to the control of

sai d at |eagt gne Ci‘ﬂﬁgeaaﬂSBEQQSm&ﬁhsa?&'y&ﬂgpia?ihés’éhé 8 tudR9en
processing perforned by said setond i hmge procéssing neans to the control

of said at | eagf HaiIAg FErydied i1Ae thehdRdPaSA NMandikgr plageaut based
on the result of image processing perfornmed by said first inmge

processing neand passengels’ 1mfsarﬂmtamm¢aﬁ abrme Nngage bpsmeansr efand

wai ting persons; -
images obtained by said image pickup means;

g. said elevator control means including means for

10 aﬁplying the result of image processing performed by
said first image processing means to the control.of
said at least one cage, and means_for applying the
result of image processing éerformed by said second
image processing means to the control of said at least

15 one cage when the image processing is carried ouf
based on the result of image processing performed by
said first image processing means and other
information 'pertaining to passengers and waiting
persohs;

20 'h. a second transmission line for connecting said
elevator control means, said secbnd image processing
means, said indicator control means and said image
display means to each other.

On the other hand, the present invention may

25 provide an elévator control system for moving at least
one cage up aﬂd-down in at least one elevator path of
a building by elevator control means, comprising:

a. image pickup means.provided in the inside of said

at least one cage;



20 h. a second transnmission line for connecting said e evator.cdntrob ;
means, said second i mage processing neans, said indicator control nmeaps and
sai d i mage di splay neans to each other. On the other hand, the present

i nvention nmay 25 provide an el evator control systemfor noving at |east one ’
cage up and down in at |east one el eva®r path of a building by elevator
control neans, conprising: a. | mge pickup nmeans provided in the inside

of said at Igast efes¢ad8ha sécondf | imdgeNprivsddsh ngBifedisC e NY Means
for processing i mages picked up by said 1 nage pickup nmeans, said second

| mage procesprogeseing himagg@sarpickedoadr bgessaid |fivege higltatug han t hat
of said first inmage processing neans; c. | oad weight detecting neans
provi ded unmeansgspadid veedond oimagé priotessingpsheans hagdngd.an said

el evator control neans including means for 10 applying the result of inmage
processi ny pbtméagenpuobgssing level higherpthassthat ofamaid filmsttontrol of
said at | east one cage when the result of imnmage processing perforned by

said first iimggeppsocessiggnm@dnssubstantially agrees with the result of
15 detection performed by said | oad wei ght detecting neans, and neans for

appl yi ng t heCresulpagi Medght) dakagting. resh8d BFoviAedscMeT nage

rocessin
P g respective bottoms of said at least one cage:’

d. said elevator control means including means for

10 applying the result of image processing performed by

said first image processing means to the control of

said at least one cage when the result of image

processing performed by said first image processing

means substantially agrees with the result of

15 detection performed by said load weight detecting

means, and means for applying the result of image

processing performed by said second image processing

means to the control of said at least one cage when

the result of image processing performed by said first

20 image processing means disagrees with the result of -

detection performed by said load weight detecting
means.

The elevator control means may be single-elevator

control means or may be group supervisory control

25 means for general control of a plurality of elevators.

The words "image processing level" of the first

and second image processing means accuracy in image

processing. The first and second image processing

means may be functionally united in one body or the
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means to the control of said at |east one cage when the rdsul't oksd Aeige * +
processjng perfornmed by said first 20 inage processing neans di sagrees
with the result of detection perforned by said | oad wei ght detecting neans.
* The el evator control neans may be singk el evator control neans or may be
group supervisory control 25 neans for '"¥eneral control ‘of a plurality of
el evators. The words "inmage processing level" of the first and second i mage
processi ng neffSodcinage Procesging meansand therpdevator gpntsedond i mage
processi ng nmeans naéﬁgg functionally united in one body or the 10 second

i mage processPR§Fe A% fyrctieral by EBﬁFPQIiﬁeéﬁ§’ﬁ§¥“be°?uﬁ3?ionalIy
ited i bod th d j . ' d th t

control 5 neaiSoRbd inast RrocnReitS Hedia TR SHe BYRYSLPR CRECERLC wher e

| oweri ng og rﬂgg'ggm fbgi Aa%+7B Ri Cﬁﬂi%gdblntgﬁd’ g control of the

respecti ve cage gaseg on t?e resu%? of I mage processiing By the first inmage

processi ng means, &EetﬁéFHﬁ&éoﬂhéfetF?w%?i#ﬁQQk”ﬂuHﬁEﬁ _QEfE?Q?ﬂE?” be

exactly recogni zed by using the resu _ ge processing e  second
i mage processhgg HEaFEused byitHd Turdiihg coRtrolNBENEhE0PEEREcERPebe Made

based on the result of image processing by the second i mage processing

means. The cage based on the result of image processing by the
first image processing means, the Situation of the

10 landing place or cage.can be exactly recognized by
using the result of image processing by the second
image processing.means and, at the same time, running
control can be made based on the result of image
processing by the second image processing means. The

15 lower;ng of running efficiency can be estimated based
on the result of image processing by the first image

processing means and other information pertaining to

passengers in cages



15 fowering of running efficiency can be estimted based on the result of

i mage processing by the first inmage processi ng neans and other inforration
pertaining to passengers in cages 11 aqq wai ting persons in |anding

pl aces of floors. Accordingly, the necessity of answering unjust calls can
be. el i m natkd. ahd #aditing pdrsdrie imskandiig plecesndrfbbopsssengers in a
cage becones two, crinmes 5 can be prevented by stopping the el evator at
every floor or by stoppi Agcordigigiywt dtheatnedessicty esf dnswerifdgeupjesent

i nvention will now be described in greater detail by way of exanples with
reference to tgsliecoapams el ininated. - irradditiom; ginithe caseawhere
showi ng the whol e configuration of the el evator group supervisory control
10 system accotBenpumberhofppassengersnin on; caye. becomes twagr ari®eswi ng
an inmage processing subsidiary systemin the el evator group supervisory
contr ol sys5enﬂ§®p%@t@§ﬁﬁ¢ﬂﬁ§ﬁ by stopping sthe eleyarPshati ayerrefdeosi| ed
15 configuration of the image input_portion depicted in Fi 2; Fig. 4is a

di agr am showi n@rt BY &&opRiNG (e iglevaton 3t the $%%§%55rg%@§§ing portion
depicted in Fig. 2 The present invention will now be described in greater
detail by way of examples with reference to the accompanying
drawings;-wherein:- .
Fig. 1 is a diagram showing the whole

configuration of the elevator group supervisory control
10 system according to the present invention;

Fig. 2 is a diagram showing an image
processing subsidiary system in the elevator group
supervisory control system depicted in Pig. 1;

Fig. 3 is a diagram showing the detailed

15 configuration of the image input portion depicted in
Fig. 2;
Fig. 4 is a diagram showing the detailed

configuration of the image processing portion depicted

20 Fig. 5 is a diagram showing the detailed
configuration of'the transmission processing portion
depicted in Fig. 2;

Fig. 6 is a diagram showing the situation in
.which an image pickup device and an image processor are

25 set in each hall;

Fig. 7 is a diagram showing an example of an

| image of passengers in a cage picked up by an image



; 20 Fig. 5 is adiagramshow ng the detailed configuration of the
transni ssi on processing portion depicted in Fig. 2; Fig. 6 is a diagram
shomﬁﬁb’the situation in which an image pi ckup device and an inmage
-processor are 25 set in each hall; Fig. 7 is a diagram showi ng an exanpl e
~of an imge of passengers in a cage picked‘?p by an it nmage pi ckup devi ce;
Figs. 8 thrqugh 10 are_di agrans for explaining an i nage processi ng net hod
used in theqind%ECKNBcﬂggbg??Fig. 11 is a diagramshowing a format in data

5, Lransm ssion betueen gy Lyndg BEIShah] SR 4R oy e el RoLl M 05 oo
Ly anSTLSSL 00 Bt CEiha8, BROReRR AR, WELHE, B3R B e procasnagy
ARSI BT, Ei e I T
R o o CERREeAReR1ER BOCABNTRRY oo SRictetlack B i M0 19
depicted in Figbeg@eg%gve1§mg§eap§bggggb§§t showi ng the operation
' Fig; 12 is a diagram showing a memory map in
the DPRAM of the transmission processing portion in the
.image'generalizer;
et 10 Fig. 13 is a diagram for explaining a method
for transmission of'image information data into a
storage area in the memory map deﬁicted in Fig. 12;
Fig. 14 is a diagram showing a format in
transmission of image information data into a storaée
15 area in the memory map depicted in Fig. 12;
Fig. 15 is a flow chart showing the operation
of the group supervisory controller depicted in Fig. 1;
Fig. 16 is a flow chart showing the operation
| of the image generalizer depicted in Fig. 1;
- 20 Fig. 17 is a flbw chart showing the operation
of each image processor; |
Fig. 18 is a diagram showing an example of the
condition in which image pickup devices and LED
indicators are set in an n-th floor;
25 | Fig. 19 is a diagram showing an example of the
| image pickup condition in the image pickup devices
depicted in Fig. 18; '

Fig. 20 is a diagram showing the whole



of the imge generalizer depicted in Fig. 1; 20 Fig. 17 is a
flow chart show ng the operation of each inmage processor; Fig. 18 ig_a

di agram showi ng an exanple of the condition in which inmage pickup devices
and LED indicators are set in an n-th fligdy; 25 Fig. 19 is a
di agram show ng an exanpl e of the inmage pickup condition in the inmge

pi ckup deVi cepn#dRurRidd) Jf Jthd BelévatoZ0cbfit2oli 8¢seems AaMandthey Whol e
1 configuration of the elevator control system as anot her enbodi nent in

whi ch speci aembadinedt dis whiclyropedidli satacbubbhs Are pbvided fimw
chart showi ng the operation 5 of the group supervisory controller depicted
in Fig. 20; eagh halls; a di agram showi ng an exanpl e of connection between a
plurality of inmage pickup devices and one i mage processor in one floor;

Fig. 23 is a diagram siRignRhniexanflewothaht abowingi gheavperatiianme

I mge processor depicted in Fig. 22; Fig. 24 is a diagram show ng anot her
embodi nens r efattdie tgroup supervisony: aentrolidesr depicted dnsFdg.dedfixct ed
in Fig. 1; 15 . Fig. 25 is_a diagram show ng another enbodi- nent
related to the settirm)ﬁﬁgtkébih%g% @diagradophowing an example of

connection between a plurality of image pickup devices
and one image processor in one floor;

Fig. 23 is a diagram showing an example of the

10 configuration of the image processor depicted in Fig.
22;

FPig. 24 is a diagram showing another
embodiment related to the monitor in the elevator
control system depicted in Pig. 1;

15 Fig. 25 is a diagram showing another embodi-
ment related to the setting of the image processors in
the elevator control system depicted in Fig. 1;

Pig. 26 is a diagram showing the relationship

between one cage, the image generalizer and the group -
20 supervisory controller in another embodiment of the
invention;

Fig. 27 is a flow chart showing the operation
of the group supervisory controller in the embodiment
depicted in Fig. 26; and

25 Fig. 28 is a flow chart showing the operation
of the image generalizer in the case where the image
processors in the elevator control system depicted in

Fig. 1 are adjusted or checked.



. the elevator control systemdepicted in Fig. 1; Fig. 26 is a diagram

showi ng.the rel ationshi p between one cage, the image generalizer and the
group 20 supervisory controller in another enbodi ment of the invention;

- Fig. 27 is a flow chart show ng the operdty-on of the group supervisory

controller %n t he enbodi nent depicted in Fig. 26; and 25 , Fig. 28

s a flow chart showi ng the operation of the i mge generalizer in the case

where the i mage processors in.t el evator, .control st.em depi cted jn Fig.
1 are adjusted or checke®® emb&ﬁ%&?&@dﬁ?ﬁﬁp%fpw& e’%‘fﬁrﬂ? nf+ N
be described hegreunder wm.th reference.to Fi Rig. shows an exanpl e of
an el evator gr Eg-‘:r%%?&pm%‘fﬁrc %’blr%ee’ﬁ?? ntm%%' P%-Ur el evators are
generally controlled. A @:Qup .S ' rol ler, 1, r -

iy lt;%%{v&g sa‘?{% 1P\ dE an e R L groy

controllers 2-1 to 2-4 for *on I'ng 't he ur- el'evators respectiVvely,

cont 0 2-4 187 Fort rol : _ _
orocessi ng RealbPelAEeY Khmtrel chedh (AL, Sttt atfLe o

transm ssion | ja éﬁ%l#?ayqﬁg 'ﬂfg&g-output equi pnent such as call buttons
8-1to 8-4 insbaﬁle i'nm-halls 1's connected to serial transm ssion |ines

21-1 to 15 21-4 which seqy@raug Hupdrvistty FordttdlRaPac! iakevator
controllers 2-1 to 2-4 for controlling the four
elevators respectively, indicator controllers.B-l to 3-
10 4, an image generalizer (second image processing means)
4 and a monitor 6 are multidropwise connected to a
serial transmission line 20. Standard input-output
equipment such as call buttons 8-1 to 8-4 installed in
halls is connected to serial transmission lines 21-1 to
15 .21'4 which serve as output lines of the respective
elevator controllers 2-1 to 2-4. Operation panels 10-1
to 10-4 in respective céges 9-1 to 9-4 are connected to
serial transmission lines 22-1 to 22-4 which serve as
other output lines of the respective elevator ,
ot 20 qoﬁtrollers 2-1 to 2-4.
| LED indicators 13-1 to 13-8 provided in the n-
th and m-th floors of a building are connected, corre-
Sponding to the respective elevator contrbllers 2-1 to
2-4, to transmission lines which serve as output lines
25 of indicator controliers 3-1 to 3-4.
Image procéssors'(first image processing
mgans) 12-5 to 12-12 for processing output image signais

of image pickup deviées 11-5 to 11-12 installed in hall



el evator controllers 2-1 to 2-4. Operation panels 10-1 to 10-4 in
respective cages 9-1 to 9-4 are connected to serial transm ssion |lines 22-1
to 22-4 which serve as other output lines of the respective el evator, 20
controllers 2-1 to 2-4. LED indicators 13« to 13-8 provided in the n- th
and mth floors of a building are connectéed, corre- sponding to the

respective el 84399 a0 l-{eer:?-.t.zﬁ laﬁ&) = obE8NS xS 5: ghle es which
Filngs Re | b of FRPEB3aHe BrgYy

serve as outpu I ndi cat 0r con ers- 3- mage

processors (f} iw- GES St 12a5 z a3t

out put i mage E!bgtrfaels 0 1!q{rige ;’Tl‘geu%@ﬁ?/%‘éiefelﬂgvégﬁi %géi %é?g] I eé I n

hal | 1 cei kpngerdfall e dhidmi Soi* 1 Inés 024S1288 RACY! ¢804 cHOSRVOHH NJ
to the respective elevators are connected to serial transm ssion lines 24-1

to 24-4 whi choatpud Adrs BE thécimajet §éneralezeend, avhide theMimaged he
I mage 5 processors are classified into groups corresponding to the
respecti vesel proicessors raté acbagsified 2intoQgbheupsneoe rpsponddings th2-1 to
12-4 for processing output image signals of imge pickup devices 11-1 to
11- 4 i nst al | edthien nespeatsipertélevatgescantrodhecst 3dlt 8oa2+d .selOther
transm ssion line 24-5 which serves as another output |ine of the inage
general i zer 4image fprocessersohdtlctapl2ed farr pragessingbbuspudt ed as

"PC') 5 is connected to a general communjcation circuit (RS-232C)
image signals of image pickup devices ll-1 to 11-4

installed in the respedtive cages are connected to a

10 serial transmission line 24~5 which serves as another ~
output line of the image generalizer 4. Further, a
personal computer (hereinafter abbreviated as "PC") 5 is
connected to a general communication circuit (RS-232C)
24-6.

15 A monitor television set (image display means)
7 for displaying image data of the image pickup devices
11-1 to 11-12 is connected to the monitor 6 connected to
the transmission line 20.

In the following, the configuration and

20 operation of an image processing subsidiary system in
the elevator group supervisory system are described with
reference to Fig. 2.

The configuration and operation of the image
processors 12-1 to 12-2 are described in detail with

25 reference to the image processor 12-5.

The image processor 12-5 comprises an image
input portion 12-5-1, an image processing portion 12-5-

2, and transmission processing portion 12-5-3. The
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sons found as described above, to the image generalizer 4
Otpansfisbebn pedceesimg portion 12-5-3 serves to

transmit the information of waiting persons found as
described above, to the image generalizer 4 according to
a predetermined format.

The configurations of the image input portion
12-5-1, the'image processing portion 12-5-2 and the
transmission processing portion 12-5-3 aré shown in
Figs. 3, 4 and 5, respectively. |

As shown in Fig. 3, the image input portion
12-5-1 has an A/D converter circuit 32 for converting an
analog image signal 47 into a digital signal, a display
memory 38 for temporally storing an original image in
the form of a digital signal, and a D/A converter
circuit 34 through which a monitqr television set 42 can
be connected for the purpose of adjusting the image
processor individually.

In Figs. 3 and 4, reference numeral 52
designates a data bus throﬁgh which the digital signal
of the original image'is transmitted between the image
processing portion 12-5-2 depicted in Fig. 4 and the
tranSmission processing portion 12-5-3 depicted in

Fig. 5.



The configurations of the image input portion 12-5-1, the inmage processing
portion 12-5-2 and the transm ssion processing portion 12-5-3 are shown in
Figs. 3, 4 and 5, respectively. 15 As shown in Fig. 3, the inmage
i nput portion 12-5-1 has an A/D converterf~¢ircuit 32 for converting an
anal og i mage signal 47 into a digital signal, a display nenory 38 for
tenporal | ¥ storing an d&s ¢ghewni iagBign éhether Amageapdiogessing gnal, and a
D/ A converter 20 circuit 34 through which a nonitor television set 42 can
be connect ed PRFtion IRrHodcserved; ast angenteri pegsionofs &de iimags dual ly.
In Figs. 3 and 4, reference nuneral 52 designates a data bus through which
the digital RIRRASSOE ok2The oThgiﬁﬂFQPnE§9°F§SﬂP8n§HHﬁA99t%iTﬁR%fk#%

| mage processing portion 12-5-% depicted in Fi%. 4 and the transni ssion
processi ng pdr WKk memory 46); EPEgStRring bgckgroupd and original Ag shown
in Fig. 4_ the imge progcessipg portion 12-5-2 serves as center portion
of the i mige 'sog @%5‘.:32%%?9% ePFP5E880T§ BSE) isc?nafPZ- 5-2 has a work
menory 67 for_storing background and_ori ginal .5_images, a  digital signal
processor ([Iﬁ%rééfW£hgp S?nPﬁﬂcFﬁﬁgggﬁr8c3§§rﬂ§P SR D! sing unit

(MPY) 60 fordﬁ?ﬁf"@&nﬁoPrﬁQLESLmEHBQSriEQBSQeiﬂ&%e storage and

original image processing, a read-only memory (ROM) 62
for storing a processing program in advance, and a

10 random-access memory (RAM) for temporally storing data
processed by the MPU 60. The MPU 60 serves to find the
number of waiting persons and perform image recognition,
such as for example a judgment as to whether a wheel-
chair is used or not. The image processing portion 12-

15 5-2 is connected to the PC 5 through an asynchronous
communication IC (ACIA) 61l.

As shown in Fig. 5, the transmission proces-
sing portion 12-5-3 has a single-chip microcomputer
(SMC) 90, a dual-port RAM (DPRAM) 91, a transmission -

20 interface circuit 92, and a pulse transformer 93.

In the following, a practical method for
detecting waiting persons in an elevator hall using the
apparatus configured as described above is described.

Fig. 6 shows the situation in which the

25 apparatus is set.

The image pickup device 11-5 is installed in

the ceiling of the elevator hall of the n-th floor. The

image processor 12-5 is installed in an elevator path



corigi.nal inmage processing, a read-only nmenory (ROM 62 for storing a
processi ng programin advance, and a 10 randomaccess nenory (RAM for
tenporally storing data processed by the MPU 60. The MPU 60 serves to find
-t he nunber of waiting persons and perforn1iﬁ§ge recogni tion, such as for
exanpl e a judgment as to whether a wheel- chair is used or not. The inage
processi ng por tykerd 2thé5Scage29+3 moveect edhieo imagePProdeysaigll e is
asynchronous comruni cation I1C (ACIA) 61. As shown in Fig. 5, the

transm ssi on prasmsecsedgthootighnalpibtBreasignailngablehi p Thec roachpytutef
(SMC) 90, a dual-port RAM (DPRAM 91, a transmission 20 interface circuit
92, and a pul sethe aimdge nproé@sson 1RBe5f dsl canngctedptaca dalanamissidror
detecting waiting persons in an el evator hall  using the apparatus .
configured as detreidédlabaid in dbecelevatori path,sisondhate infarmatvion n
which the 25 apparatus is set. The inmage pickup device 11-5 is installed.
in the ceilidng ¥ erensnithedr tpatheoimage generaldger thdhnangh gihtessor
12-5 is installed in an el evator Bath - where the cage 9-1 noves. The

i mage processortnansmissEeAndened2fntough a picture signal cable. The

out put of the inmage processor 12-5_is gonnected to,a.transm ssion line 24-1
laid in the el evator path® @StPﬂgtfPﬁfgﬁﬁﬁF 6H95wP§%EP5nBﬁqﬁ9¥§ %:L?

1 mage generali;f334iéh£ggggaigeiﬁ the aforementioned setting situation
will be described hereunder.
10 Fig. 7 shows an exaﬁple of a picture picked up
the image pickup device 11-5. In Pig. 7, one scene 104
is formed by arranging a number, N, of unit picture
elements 105 in the horizontal direction and a number,
M, of unit pictuie elements 105 in the vertical
15 direction. The numbers N and M vary according to the
image pickup device. 1In this embodiment, the resolution
power in the image input portion 12-5-1 of the image |
processor 12-5 is assumed to be 256 x 240. In short,
the numbers N and M are assumed to be 256 and 240,'
e | 20 respectively. 1In the drawing, background, head and
| clothing colors are assumed to be gray, black and white,
respectively.
As shown_ih Fig. 8, in suitable timing, the
MPU 60 judges that'there.is no waiting person on the
25 bases of the image taken in the display memory 38 and
the running state of the elevator. The image as a
background image is stéred in the page 0, 67-1, of the

work memory 67. Then, a next image, as an original



transm ssion line 24-1. A nethod for detecting waiting persons 101 to 103
inthe hall in the aforenentioned setting situation will be descri bed.
her eunder. 10 Fig. 7 shows an exanple of a picture picked up
t he i mage pickup device 11-5. In Fig. 7, one scene 104 is fornmed by
arranging a number, N. of unit picture elléents 105 in the horizontal
direction and a nunber, M of unit picture elenments 105 in the vertical 15
directionl THHagembis stakendinm afkgrasber pasgageo ofha iprefetsmdnedievi ce
In this enbodi,nment, the resglgtion power in the in%&? i nput portion 12-5-1
of the i mage Y% ARG S4ored; in,the PagL, e 6753 rx X4 (khe Wank memory
nunbers N an are assuned to be 256 and, 240 _ 20 respectively., In the
drawi ng, bac r‘ourﬂ?e?‘maﬂhﬁnﬂggl gphpﬁﬁeﬁoFng D$Pe Ggséi%ﬁé'd’ NthHeBAI® | bl ack
and white, respectively. As shown in Eig. 8, .in suitable tim t he MPU 60
Tldges that BEAGPeaing aERoPAiig.ESobEyaths Behtiohed Arqiniinancae aken
I n the digpl nn d_the,runniyn t ate of, t.he el evator. Jhe |mage
as a backgroﬁ%ﬁﬂfﬁﬂﬁ%gég €$B?e83Fﬁ13ﬁ8 8§§e539‘8?-fﬁ %IR?Q&%L? ry 67.
Then, a next 4 N.or i, gi Nal ' i ern, | £l _4.he
passage of a%ﬁiﬁi&%?ﬁ?ﬁeﬁ9tPheggnahSté?ggaﬂ%mfﬁi E?ge%ﬂégégéivﬁﬁythe wor k
menory 67.'ﬂyﬂh §é¥3g@}£§919§kes the DSP 69 carry out inmage
The images stored in the respective pages 67-2
to 67-4 of the work memory 67 are overwritten periodi-
10 cally and successively to be updated to newest images. ~
Fig. 9 shows the content of the processing in
the DSP 69. When the background image stored in the
page 0, 67-1, and the original image stored in the page
1, 67-2, are expressed respectively by g(x, y) and
15 £(x, y), the DSP 69 calculates the absolute value h(x,
y) of the difference therebetween by the following
formula to store the value in the page 2, 67-3, of the

work memory 67.

hix, y) = If(x, y)-g(x, y)I

20 As a result, background and body colors become
black and gray, respectively. Then, the image is
compared with a suitable threshold B and tkansformed to
a binary image i(x, y) represented by the following
formula. The binary image is stored into the page 3,

25 67-4 of the work memory 67. As a result, background and

body colors becomes black and white, respectively.



. processing according to the aforenentioned procedure, so 5 that inmages thus
obt ai ned, are stored in the pages 2 and 3, 67-3 and 67-4, of the work nenory
67, successively and periodically. The inages stored in the respective
‘pages 67-2 to 67-4 of the work menmory 67 apgoverwitten periodi- 10 cally
and successively to be updated to newest images. Fig. 9 shows the content
of the processing in the DSP 69. When the background image stored in the
page 0, 67-1, and the original imge stored in the page 1, 67-2, are
expressed respectively by g(x, y) ar S of (¢ , 2hg DSP ;¢al cul ates the
absol ute value h(x, y) of the diff rgé§é tggﬁé gtﬁ%eﬁ By tﬁglggllomﬁng
fornmula to store the val(m®,iyn)tfe Page 2, 67-3, of the work nenory 67. h(x,
y) = 1f(x, y)-9(x, y)l 20 | 0As & MRSty daskarowxhand body

col ors becone black and gray, respectively. Then, the inmage is conpared
with a suitable threshold B and transforned to a binary image i(x, Y)
representedjby the foll OV!'ﬁlgtﬁ@rf@li'xﬂula'hegbképf&séﬁﬂgeahsiﬁtégeé. int@ the
page 3, 25 67-4 of the work nmenory 67. As a result, background and body

col ors becones ddmgk cfhidfrdmt @, toecNpeR56yel §nd y keprksénts an integer t he
formula, x represents an integer in a range.of fromO to N (255), and y
represents an iim egerange of from 0 to M (239). - '

The MPU 60 classifies the situation of waiting
5 persons into 4 groups as shown in Fig. 10 based on the

result. In short, the MPU 60 calculates an area (number

—
of picture elements) occupied by the body color based on
the binary image stored in the page 3, 67-4, of the work
memory 67 and calculateé occupied area rate P by

10 dividing the area by the number of total picture
elements, as shown in the following expreSSion.
n
Z Sk
o K=
NxM
Assuming now that the areas corresponding to

the waiting persons 101, 102 and 103 are repléced by Si,
S2 and S3, respectively, then n in the expression takes
15 the value of 3. -

The occupied area rate P is within .a range
represented by the relation 0 s'p = 1. In this
embodiment, the rahge is classified into four groups,
namely, a group from 0 to P;, a group from Pi-to P2, a

20 group from P2 to P3, and a group from P3 to 1. 1In



in‘a range of fromO to M (239). The MPU 60 classifies the situation of
waiting 5 persons into 4 groups as shown in Fig. 10 based on the resuylt. In
short, the MPU 60 cal cul ates an area (nunber of picture elenments) occupied
by the body col or based on the binary iné@&.stored in the page 3, 67-4, of

arca. by tHo TRRRS - oFheclEf’ 6B FamBRINL rBRcEnixe s, s“%dq.lq?ﬁ%i 3%&%5“6
e 1 ng. por oLt BEEOLRY S3¥eRiE s Rate By SRR ey 6

[ | " | L] | 3 h
ocaupi ed ar oa Bdr8epelBa, PERBRRISTE OB WHAY. Ml X MBS, 0% [orr)

P 1. I i nmb@dis : i ol f j i ,
[err] pé%ﬁse @ b?;?lr 1he rhaidE o @Jﬁf«jﬁdo%%gég&% OULngrpups

nanely, a gr omb to a group from/Jer 0 group from

P2 to P3, mndvg papge huABerSofOwhitihg persdiyt, iPife Mdté&deionahly
recogni zes the situation of waiting persons classified into four groups,

namely, 0 "noadeatadg Berabout $308 TaEldulutE@Erimitiv@inumigepessons”, M"a
medi um nunber of waiting persons”, and L 5 "a |arge nunber of waiting
persons”. Thpetisdbnsti oAceordingly,s prlondsqing |siiRed atani| e eimprovéeé

nunber of
sufficiently to perfect the processing in the time
required by the group supervisory controller 1.

10 The situation of waiting persons is detected
in each of the cages 9-1 to 9-4 in the same manner as
described above.

In the following, the configuration and
operation of the image generalizer fof generalizing

15 information obtained in the image processors 12-1 to 12-
12 as described above is described with reference to
Fig. 2.

As shown in Pig. 2, the image generalizer 4
comprises an image processing portion 4-1, a plurality

20 of transmission processing portions 4-2 to 4-7, and an b
image output portion 4-8. The configuration of these
portions 4-1 to 4-8 is the same as that of the portions
of the image processor 4-8. Accordingly, the original
image transmitted to the image generalizer 4 is

25 processed in the image processing portion 4-1 so that
the number of waiting persons or the existence of a

wheelchair user can be judged from image recognition.

The image processing accuracy in the image generalizer 4



Sep—

persons Accordingly, processing speed can be inproved sufficiently to

perf ;the processing in the time required by the group supervisory

contro Ier 1. 10 - The situation of waiting persons is detected in
each of the cages 9-1 to 9-4 in the sane ner as descri bed above. In the
following, the configuration and operatio " the imge generalizer for

general i zi ng 1lpgi AbEr TBEEORhAR! *HARA JfN HHEE inEREE gy 121l ¢ 12- 12
as described above is described with reference to Fig. 2. As shown in Fig.

2, the image gbpel2li zgn £heoaisies Whete ARATr AT GARje prsddsDing-ils a
plurality 20 of transm ssion processing portions 4-2 to 4-7, and an inmge
out put portionrdg@iréde thef deteztion a@cdirey man lhm&mbrb\le‘d 4 is the
sanme as that of the portions of the i mge processor 4-8. Accordingly, the
original inmgeabouhstbat edleulalted damgehgemumder @f persdis pr ditessed in
- the inage processing portion 4-1 so that the nunber of waiting persons or
t he existelfce epnfiguzatina efushe portienaudsedhe mmem fredtigs ¢ i dn.
The i mage processing accuracy in the |nage£g§nerallzer 1 is not |ess

than that of the PramgRefpddedsgescrirtion oL the Gonfiguratdcmat Hreurate
LTge 1 0Cess N S iU T peh B SRS | e SN AT S O
| image output portion 4-8 is the same as that of the

image input portion 12-5-1 of the image processor 12-5,

10 except that the image output portion 4-8 does not use
the image take-in function.

In the followingy'the operation of the
elevator control system according to the present
invention is described.

15 The elevator control system has two operatlon
modes. The first mode is related to elevator control,
and the second mode is related to adjustment and
checking of the image processor provided separately from
the image generalizer.

St _ 20 In the following, the first mode is described
with-reference to Fig. 11.
" As shown in Fig. 11, the transmission
processing portions 4-3 to 4-7 of the image generalizer
4 serve as master stations which periodically dollect

25 information pertaining to waiting persons or passengers
(information pertalnlng to waiting persons is
information pertaining to the situation of wa1t1ng

persons in halls, and information pertaining to



5 configuration of the portions is the same as in Figs. 3 to 5. Detailed
description of the configuration of the portions will be omtted. The.
configuration of the image output portion 4-8 is the sanme as that of the

i mage input portion 12-5-1 of the inmage prpgessor 12-5, 10 except that the
| mage out put portion 4-8 does not use the ge take-in function. In the
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the following, the first node Is described with reference to

shown in Fig. _i]s11séffftét'féd‘sﬁﬁéianBEQBESQingfB_QV irghsmdti iify 4-7 of the
| mage generali zer serve as naster stations which periodically collect 25

I nformatiog pearformaion pe'ttana_iﬁ?r&enwgetimswn& @nd Yas¥dryers
pertaining to waiting persons is information pertaining to the situation of
wai ti ng persorand ra heddm, pentiodn{ dnnwhich pmage informatiom?ds 1 passengers
Is information pertaining to passengers in
transmitted if necessary) lll. The period 110 for
transmitting information pertaining to waiting persons
and passengers is further separated into a period in |
10 which a command 110-2 and a block check code 110-3 are -
transmitted from the image generalizer 4 as a master “
station to an image processor as a terminal station
designated by a terminal station address 110-1, and a
period in which waiting person or passenger information
15 (hereinafter called "processed data") 110-5 and a block
check code 110-6 are received in the master station from
the designated image processor corresponding to the
terminal station address 110-4 and the command. The
transmission period is repeated by the number of
20 terminal stations connected to the transmission lines so
that processed data are collected.
The contents of the command in conjunction

with an example of processing in the respective terminal

station are shown in Table 1.
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1 In general, the inmage generalizer 4 carries out processing
desi gnated by command No. 3 in Table 1, so that collected processed.data
are stored in the DPRAMs of the transm ssion processing portions 4-3 to 4-
5 7, respectively. The MPU of the inmage processing portion 4-1 serves to
store the data in the DPRAM of the trans I on processing portion 4-2

f f d t he_dat d th
ot ocesaort 121 1o 12- 1 HUASTAEecthE ot bhar RRnePALIBE AR R s tasas 100

(9,191 35 PO Wk GRUTRY IBR1Shave by, copmiodfp, 5, F B o0
| nfor mat i o) (gPtAAIehdin L0Eed JRPLARELEH. AAEaIRleCioih Hiderkd 19 15

transmtted. transm accordi ng
H .

(9,he (T ene g doramy Cemupasiatn ieckpiieo M AP E AW 6

| mge dats i g ”ﬂﬁfﬂééf@eﬁ f obh@viipy 68 %aeaq 9&5&%&&% term nal

station requesting the imge data, a command requesting the i mage

data, a page pwmsn 141 3gépoieestedstaore! ene au&e&nlkhéum&szeehh@nd a
bl ock check nunber 111-5 are transmtted fromthe master station to the

termnal 25 Hrinsmisdiew, proceddingspodttionoii-2hafitermaralanyentemtn cfer vi ng
as an answer, a transm ssion page nunber 111-7, a transm ssion bl ock nunber
111-8, one-bltiek datae dis aaltésflEz25€6heydath, proteased dy divec ldmagke
Hi-10 are processors 12-1 to 12-12 are successively stored in
10 storage areas 120 to 131 as shown in a memory map of -
Fig. 12.

The storage area 132 serves as a work area in
the case where the image data (image information)
obtained in the room period 111 depicted in Fig. 11 is

15 transmitted. As shown in Fig. 13, the image data is
transmitted according to the transmission format
depicted in Fig. 14 after one scene 104 is divided into
240 (M) blocks each of which has 256 bytes (N). In
short, the image data is transmitted as follows. An

20 address 111-1 of a terminal station requesting the image
data, a command 111-2 for requesting the image data, a
page number 111-3 requested, a block number 111-4
requested, and a block check number 111-5 are
transmitted f£rom the master station to the terminal

25 station. Then, an address 111-6 of the terminal station
serving as an answer, a transmission page number 111-7,

a transmission block number 111-8, one-block image data

111-9 (256 bytes), and a block check code 111-10 are



1 transmtted fromthe term nal station to the master station. The

af orerent i oned transm ssion procedure is repeated till transm ssion of al
bl ocks (240 bl ocks) is conpleted. 5 ‘ The group supervisory
controller 1 receives the processed data 2fQugh the transmn ssion
processing portion 4-2 and the transm ssion |ine 20 and perforns running
pattern codtrotranshittedsfrgmrehe termicadustation dloetheomasteraccor dance
with the situation of waiting o persons. |[|f necessary, the group
supervi sory cetatiors 1Thesaforementigoederassmission procedunends nage
general izer 4 based on the result of inage processing by each imge |
processor and xRpratedrbikdt kvanguisaianngft 81da r 4 2400 P1Oek®N S in
the case where information 15 of the presence of waiting persons is given
wi th no occur reeRlete@dushing of hall call buttons 8-1 to 8-4 or in the
case where one of special call buttons is pushed. The_inage generalizer 4

carries ouf the procedur%hﬂeSFQHHt§HPB§Vi§9ﬁXnS°RG?°AIPH apesetLves
di to 20 the i t ti to . th bt gi.n .t he i ta f
Che deut gnat ot BaaBEoRraeedsan tarRBrough, thin daBsOLsBion ProGRAS DDy
- detailed ' h t Lt he r. t. _af ,t.h iled
det i o0 procsest1g ang bhgnetLARSE SehTBaAER LYY TSR M e
nstruction based, pRot g PaER LARREL! bGdn’ BBTaEATGHARAE SR UA bk SO

t hat the noni _
of elevators in accordance with the situation of waiting

10 persons. If necessary, the group supervisory controller
1l issues an iﬁage request instruction to the image
generalizer 4 based on the result of image processing by
each image processor and other information pertaining to
passengers, for-example, in the case where infbrmation

15 of the presence of waiting persons is-given with no
occurrence of pushing of hall call buttons 8-1 to 8-4 or
in the case where one of special call buttons is pushed.
The image generalizer 4 carries out the procedure
designated by command No. 4 in Table 1 corresponding to

ot 20 the instruction, to thereby obtain the image data from

| the desiénated image processor. Then, the image |
processor 4 carries out detailed prpcéssing ahd then
transmits the result of the detailed-processing.

The group supervisory cbntroller 1l issues a

25 monitoring instruction_baéed on the data transmitted

~ from the image generalizer 4, so that the monitor 6
displays a designated image on the television set 7 in

response to the monitoring instruction.



di spl ays a designated image on the television set 7 in response to the

noni toring instruction. 27 . 1 This series of procedure-is
described with reference to the flow charts of Figs. 15 to 17 which show an
exanpl e of crine prevention el evator runni @7control. 5 When a

judgnment in Step 140, in Fi.g. 15 proves that there is_no person or a few
persons on “the basis of gpﬂ%uﬁﬁﬁiﬁﬁﬁgfsﬁﬁﬂF reinks rdescribedowiths t he

respective el evators, hall | I hutton informatipn, cage, ca button

i nf gr mat i on anﬂehﬁﬁgﬁf"@né’ﬁ 3’%#&%9’3‘%&'10‘% "9§Sp€gt}:9e£]’7n'{'ﬁéggage | oad
wei ght detecto t hat _i t hero i nformation ftainin Q_passengers), the
grogp supervisép9&cgﬁtF 91q%ﬁﬁéﬁ?%Mé?F%F@éﬁéﬁr5£ﬁgaﬁaﬁegpﬂnfﬁ§truction
and a term nal h@%'&n address of a take-in-enabled i mage processor to the
I mage generaligér ? 4 in Step 141. Wen there is no take-in-enabled i mage

i St 140, t ! St 42, dj
glrg\c/:tszsr r :ngnni ngpcont r ol %gﬁ:%?rfu?b%ﬁ@yﬁﬁ% ilﬁ%' %’?o%éééeggdggg{’éf al |
the i ol 3 - | eet 2ded ' 2 e | gl 4
are roceved SHEY SHEES) e PEES G £TebR bePebRBUGN EndcBaRTS BT

or " Sy BAECHABRBIEN (e O 1960149115 EShacOETERG o0
respective elevators, hall call button information, cage
call button information and measurements performed by

10 the respective intra-cage load weight detector, (that
is, other information pertaining to passengers), the
group supervisory controller 1 issues both a background
take-in instruction and a terminal station address of a
take-in-enabled image processor to the image generalizer

15 4 in Step 141. When there is no take-in-enabled image
processor in Step 140, the Step 141 is bypassed. 1In
Step 142, ordinary elevator running control is carried
out. In Step 143, processed data of all the image
processors 12-1 to 12-12 collected in the image

20 generalizer 4 are received. When a judgment in Step 144
proves that at least one data of "S" exists in the
processed data, an image data request command and a
terminal station address of the image processor
generating the data "S" are issued to the image

25 generalizer 4 in Step 145.

The Step 145 corresponds to the means for
finding the result of image processing by the second

image processing means based on the result of image

3



. generating the data "S" are issued to the inmge 25 generalizer 4 in Step
145. The; Step 145 corresponds to the neans for finding the result of imge
. processSing by the second i mage processing neans based on the result of

- i mage 1 processing by the first imge processing nmeans and ot her
informati on pertaining to passengers. Assdﬁahg now t hat the inmage processor

Pmage- i n CHo VPEPRRAPINS BC WHE TR ELIATS RFOREPRTS BPARRcand: HERRSor
t hen the |rrageig§pg;r‘%lf€i[zq§{ p%fteacﬂfrgi &?é)ﬂ{géﬁé@gsl mage data and an

original imge e fImage proctess and’ anot her i mage processor

12-1 provided to process Eﬁﬁl°- teid ifﬁg# i ge pickup
device 11-1 installed inAt e%&?ﬁeﬁlﬁaﬁﬁ% ca ecﬁé%‘%ggs% e nunber of -
persons by det gh@dAieeIH Batld'O gesid ta®f ihdGge PpPE6ESEHS 12-5S88 f O
cage control . aIn shoﬁi, intru?case where the resﬁ?t of the processing

shows that 45 pheced®idlg Hif iMdgerimftRaseEehei by aof the Rorber of waiting
persons is two, the group supervisory controller 1 judges from Step 146

that nonitoringlievatetuiiredHeomdiBwhtilon witisr£besr anthéhethe oipage

supervisory controller 1 issues a nonitoring instruction to the 20 inmage

generalizer 4 getieriad ey thrreceived e Hackground r image , datae andi anr 6

starts its operation. When one or
original image data of the image processor 12-5 and
another image processor 12-1 provided to process the

10 output image signal of the image pickup device 11-1
installed in the No. 1 elevator and calculates the
number of persons by detailed processing. The result of
the proéessing is used for cage control. 1In short, in
the case whére the result of the processing shows that

15 the sum of the number of passengers and the number of
waiting persons is two, the group supervisory controller
1l judges from Step 146 that monitoring is required for
prevention of crimes and the group supervisory
controller 1 issues a monitoring instruction to the

20 image generalizer 4 and the monitor 6 in Step 147. As a
result, the monitor 6 starts its operation. When one or
two waiting persons get on the elevator.so that the
number of passéngers in the elevator éhahges to two, a
running pattérn control inspructibh'to stop the elevator

25 at every floor is issued in Step 148. Thereaftér, the
situation of the prdcedure is returned so that the

series of procedure is repeated. When the number of

passengers is nbt'one, the running pattern is returned



two waiting persons get on the elevator so that the nunber of passengers in’
the el evator changes to two, a running pattern control instruction tg stop
the elevator 25 at every floor is issued in Step 148. Thereafter, the
situation of the procedure is returned s@%hat the series of procedure is
repeat ed. \Wen the nunber of passengers is not one, the running pattern is
returned 1 2tP1the origdpadi pattesm.cr s Adesprihedabevpnaa BOveYel point
of the present 'nvengiggﬁis i n that, the qgroup, supervisory controller 1
t

re-anfi;ns th _kiQ f BFeﬁﬁrﬁ g ViFEY %ﬁuﬁ&mﬁﬂ%ﬁgh € 3FAUBses the

5 ' ' J T '

gener al | zer ﬁ%%iﬁ’gg'r&n”%tph?#& ato ket ane 8 AR EE% @60t r ol 1 er
1insS 150 ' in.S 5 ' [ '

tont tort ng 1 e T ELbHoHERpols 2y, baaalIRely 4R 45 [4E | £8skisler g

instructiq_p, Eﬂmggomnﬂ‘atﬁg’iifﬁatﬁ%y fsf @ request command is

I ssued to "an T mage processor e group supervisory controller

Lin Step 152 The | MOSnAR, 3 chiC Ak IcerddiIRdr o ddodiedan! O 6 1N

Step 153, so that the image is 15 displayed on the nonitor television set
7. Then, comppgdtdactiont From Theiyrdli Bupsyisobpedmerés1éssyednto all

the i mage processors 12-1 to 12-12 to carry out processing for the next
original inmgsteph®50 and judges in Step 151 whether the instruction
is a monitoring instruction or not. When the instruc-
10 tion is a monitoring instruction, command No. 4, that
is, an image data request command is issued to an image
processor designated by the group supervisory controller
1 in Step 152. The image data received is transmitted
to the monitor 6 in Step 153, so that the image is
15 displayed on the monitor television set 7. Then,
command No. 2, that is, an image take-in command is
issued to all the image processors 12-1 to 12-12 to
carry out processing for the next original image. The
results are collected and arranged in Step 155. The
20 result of Step 155 is stored in the transmission ~
processing portion 4-2 which carries out transmission
processing with respect to the group supervisory
controller 1. Thereafter, the situation of the
procedure is returned to the head step of the series of
25 procedure.
On the other hand, when the judgment in Step

151 proves that the instruction is not a monitoring

instruction, a judgment in Step 157 is made as to



. T

results are collected and arranged in Step 155. The 20 result of Step 155
s stQred in the transm ssion processing portion 4-2 which carries out
transm ssion processing with respect to the group supervisory controller 1.

- Thereafter, the situation of the procedure i-s returned to the head step of

the series of 25 procedure. On the other &6, when the judgment in Step
151 proves that the instruction is not a nonitoring instruction, a, judgnent

in Step 157 i swhagBeasthe instrjctden isa haakarqunsh image Jaak@THind
e A e e
supervi sory coﬁ‘??ggF@Pn P‘ﬂ‘agteebza%fg@'gﬁé%trt_% Js‘f’l’uﬁ?‘@?‘?%‘f%ﬁ% 'rocgdurg
mstruct i on | SRBE A5Balk BASHIN sl d gt Yk -4l Rt U fHited 0 1
"nstructi orP or TSt oSy BEREEssl debidrsiad by iy SIBEF SRS By

i mge data reqasﬁhr'gﬁgb&uqt 10N steMEHl Nopheth | tHe BRhdtdd o f NBKE

processor designate y the group“supervisory 15 controller in Step 161 so
that both a bapketedite TBIFedUEndd ¥d HHV hddBFrepy L NateN itk These

| mages are |
judgment in Step 157 proves that the instruction is not
a background image take-in instruction, a judgmént in
10 step 159 is made as to whether the instruction is an
image data request instruction or not. When the
judgment proves that the instruction is an image data
réquest instruction, comménd No. 4 is issued to the
image prbcessor designated by the group supervisory
- 15 controller in Step 161 so that both a béckground image
and an original image are received. These images are
processed in detail in Step 161. 1In Step 156, the
results are stored in suitable positions in the
processed data storage areas 120 to 131 of the DPRAM
20 in the transmission processing portion 4-2 as shown in

Fig. 12. '

' The original image transmitted to the image
generalizer 4 based on the image data request

.instruction may be an original image stored in the
25 display memory 38 of the respective image proces#ors as

a base of the instruction or may be a newest original

image taken in just before the instruction.
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processed in detail in Step 161. In Step 156, the results are stored in
suitable positions in the processed data storage areas 120 to 131 of the
DPRAM 20 in the transm ssion processing portion 4-2 as shown in Fig. 12.

The ori gi nal

| mage data request instruction nmay be an

i mage transmitted to the inags general i zer 4 based on the
Pginal I mge stored in the 2

di splay negory 38 of the ti i I s-qugﬂie of the
i nstruction or may be a ﬁéﬁégggbr¥§Fn§?g?ﬁ§§ggggﬁgﬁiq%jﬁw efore the

i nstructi on.

processors 12-71 to

- L3yl 3 f ssing by the image
Brodendons 12-3.50 120A2 b, AR

| be e comman romthe i mage

generalizer 4 is first +eggedomfantel rbfd thddmader gearl i coMEnd
No. 1, background image take-in processing is carried out in Step 171.

the command i sfipétcoadged ba. Step Ng0St emhenl Yie onaERfdl. id ncddikagdse
where the Step 171 has not been executed, the situation of the procedur
returned t® t o hehy baeckgasundodimage ttakerirhprovedsimg idarareieddgnent
in Step 172 is nade as to whether the command is command No. 5 or not.
t he conmand i sowbnimngtep. 131.a Hhengriieecammand) is owdd wemmand Ao i ell, out
in Step 173. Thereafter, the situation of the procedure is returned to
head step. \WethehStep 171 is bypassed. 1In the case where the Step

10

15

20

25

171 has not been executed, the situation of the
procedure is returned to the head step as shown in the
broken line. Then, a judgment in Step 172 is made as to
whether the command is command No. 5 or not. When the
command is command No. 5, a designated tuning procedure
is carried out in Step 173. Thereafter, the situation
of the procedure is returned to the head step. When the
command is not command No. 5, a judgment in Step 174 is
made as to whether the command is command No. 4 or not.
When the command is command No. 4, an image data in a
designated page is transmitted to the image generalizer
4 and then the situation of the procedure is returned to
the head step. When the command is not command No. 4, a
judgment in Step 176 is made as to whether the command
is command No. 2 or not. When the command is command
No. 2, the procedure of detecting the situation of
waiting persons and passengers is carried out in Step
177 and then the situation of the procedure is returned
to the head step. When the command is not command No.
2, a judgment in Step 178 is made as to whether the

command is command No. 3 or not. When the command is

5

5
When

eis
When

t he



- 15 command is not command No. 5, a judgnent in Step 174 is nmade as to
whet her jt he command is command No. 4 or not. When the command is command
No. 4, an inage data in a designated page is transnmtted to the inmage

- generalizer 4 and then the situation of t procedure is returned to 20 the
head step. When the command i s not comman ). 4, a judgnent.in Step 176 is

made as to Mmhegbfmah8EN6QMBHNEheS peoderaedNdatd A's tansiititddiasamand is
command No. 2, the procedure of detecting the situation of waiting-persons

and passenger sim&géagéh@daldikern4Siap Stepl 179%athd dien thesiditatd hiomwf t he
procedure is returned to the head step. Wien the conmand is not command No.
2, a judgnent off thepptdBeldarends xeturnedeitioethehdeadnstep. s Wemerhe No.
3 or not. \Wen the conmand is 32- 1 command No. 3, the processed data is
transmitted tocommandais gohecemmaad Woi.n 35t dhel 24 tavat itdreroft Hihesi t uat i on
of the procedure is returned to the head step. Wwen the command is not
command No.5 3,proeedureaiponesurned toptdechgad isdepmithaut exeruting
step wi thout executing any procedure. According to the aforenentioned
exanpl e of -th@NYiPEPCABHE®t he group supervisory controller 1 issues a
nmonitoring instruction of

to stop the elevator at €9§P§Ehggéggggsgé% ﬁr%%%%égﬁﬁé%t%&?trl oF'dnet' On
re-recognitionffisghﬁoag?gghe group supervisory controller 1 issues a
monitoring instruction or a érime-prevéntion running
o 10 control instruction to stop the elevator at every floor
- based on the accurate image re-recognition of the imagé
generalizer 4 through the step of transmitting stored
original images from the image processors 12-1 to 12-12
to the image generalizer 4. Accordingly, criminal act
15 can be prevented so that the system can be improved in
crime prevention ahd,_consequently, secure running
service to passengers can be carried out.
Even in the case where information that
waiting persons exist is given with no pushing of hall
.gﬁl 20 call buttons 8-1 to 8-4, exact processing can be carried
out by the image generalizer 4. In short, the initial
input information that waiting persons exist can be
neglected when an exact decision is made by the image
generalizer 4 that there is no waiting persons.
25 Accordingly, wasteful time caused by the stopping

of the elevator at'unnecessary floors can be eliminated

to thereby attain improvement in running efficiency.



generalizer 4 through the step of transmtting stored original inmages from
the i mage processors 12-1 to 12-12 to the image generalizer 4. Accordingly,
crimnal act 15 can be prevented so that the system can be inproved in
crime prevention and, consequently, secur unni ng service to passengers
can be carried out. Even in the case where’rnformation that waiting persons

exist is gyven with no ppk@i HHagé PalredBgailtliodlmay beSchrirded butexact

processing can be carried out by the inage generalizer 4. In short, the
initial input dejardbésonof hehewjulgnenieeofotheeyroup Fuper viedet ed when
an exact decision is nade by the inage generalizer 4 that there is no

wai ting persorcont¥o¥reordndgthirovght thel sitiepe ofawbthiniddosigimang of
the el evator at unnecessary floors can be elimnated to thereby attain

i nprovenent i datenfnpomethecimage. procéssors 12-1 tollR-lthget the
re-recognition nmay be carried out regardl ess of the judgnent of the group
supervi sorp cpaint | ef tixetwhengkhehdmagep gehexialdize iy detiegtemlthimt a from
the i mage processors 12-1 to 12-12 at the 5 point of tine when the inage
general i ze 4 dkacktthatethate anet at smad lanumbernwfl waiting @erneons nor
persons or passengers. According to the aforenenti oned nethod, a burden

i nposed on sofPARBENGPHBBessing in the group 10 supervisory controller 1

be |ight d.
can be Tightene According to the aforementioned method, a

burden imposed on software processing in the group
10 supervisory controller 1 can be lightened.

In the elevator group supervisory control
system as shown in Pig. 1, an image information
subsidiary system as shown in Fig. 2 and an indication
subsidiary system comprising indicator controllers 3-1

15 to 3-4 and LED indicators 13-1 to 13-8 are provided in
parallel to each other. The group supervisory
controller 1 performs controlling to feed information to
the LED indicators 13-1 to 13-8 timely based on exact
information obtained from the image information

20 subsidiary system.

Fig. 18 shows an example of the setting of the
LED indicators 13-1 to 13-4 at the n-th floor. Table 2
shows an example of the relationship between the output
timing of information and the indication pattern of

25 indication contents.



-In the el evator group supervisory control systemas shown in Fig. 1, an
| mage i nformati on subsidiary systemas shown in Fig. 2 and an indication

subsi di\a/ry system conpri si ng i ndi cator congy |lers 3-1 15

-indicators 13-1t 13- 8 _ar&prn\/i ded in para Lel ta each other. The group
supervisory contrqgllgr 1 perffornms dqontrolling to feefl infofrmation to the
LED indicators 13-|]1 tjo 13-8 jtinmely |based on Eexact information obtained from
the i mage i nformatli ol 20 suldsi di arf &ys@em Fig. 18 Fhovvs n exanpl e of the
setting of the LED irdicatorls 13-1 t @ 18 4 the n- ﬁ.flo;r. Tabl e 2 shows
an exanpl e of the |rellati onsHip betvlegn Ehe output tifipg off information and
the indication patfteqn of 25 indi cqtHon=contjent s. [®rr] 351 1In
short, as shown inf Fijg. 18, |the imag@'p'uckup dgvi ces{ld-5 o 11-8 are
provided in suitall e]positidns of thg h@ 1 c i Bing whée i frages in the
vicinity of the ertrgnces of| the ellegat & s clangbe pi ¢ked up. The output 5
lines of the inagg piljckup dqvices ar% cgnnectea to t1sgi mage processors
12-5 to 12-8 instal hdqd in tqe".el evgtor n T . ~
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pat hs. The output |ines of the imge processors 12-5 to 12-8 are connected
to the inmage generalizer 4 installed in a machi ne chanber through serj al
transmssion lines 10 24-1 to 24-4 installed in the elevator paths. On
the other hand, the LED indicators 13-1 {2<33-4 are provided in places

whi ch can be seen easily and located in the vicinity of the entrances of
the el evallor Imssisdwby a8 shoewdr dni Fdg.| 18gr retie dmage ¥l dkup adewikces
transmitted 15 fromthe indicator controllers 3-1 to 3-4 to the LED

i ndi cat ors t Hrlothhteo hklt+Baaszei psovidedndn 2ditabl e positivns (el thet he

el evator paths. Information obtained by hall buttons 8-1 to 8-3 provided in
the hall is thakbnteibingowheser inpgesi \ia dhe siginddin raff Ithe 2-1 20 and
2-3 through the transm ssion lines 21-1 and 21-3 installed in the el evator
paths. The grenkranees.pfothecerevatiors cambes pickad-wpndiThe Putnetl to
13-4 perform_ndication of necessary information in various Kkinds of
timngs ad 25 knesuef nthepimage pyc GeviGRs iafeGrrnested ¥ ntR®ati on,

Service for URAYS CREOBRSRPER Ada® to 128 Tnaral e n gk STTVAEGEr den |
On SOl var e o oeeet "ok iEnS! heR B MRE i s 15§00
carry OUti'“ﬂﬁE%igPe connected to the image generalizer 4 installed
in a machine chamber through serial transmission lines
10 24-1 to 24-4 installed in the elevator paths. On the
other hand, the LED indicators 13-1 to 13-4 are provided
in places which can be seen easily and located in the
vicinity of the entrances of the elevators as shown in
the drawing. Information to be indicated is transmitted
15 from the indicator controllers 3-1 to 3-4 to the LED
indicators through the transmission lines 23-1 to 23-4
installed in the elevator paths. Information obtained
by hall buttons 8-1 to 8-3 provided in the hall is
transmitted to the respective elevator controllers 2-1 -
20 and 2-3 through the transmission lines 21-1 and 21-3
installed in the elevator paths.
The group supervisory controller 1 makes the
LED indicators 13-1 to 13-4 perform indiéation of
necessary information in various kinds of timings as
25 shown in Table 2. By using image informationlin
combination, the LED indicators can be used efficiently
and, accordingly, improvement in service for users can

be attained.



.5 informati-on as shown in Table 2 through taking-in of information
pertaining to the running of the elevator cages 9-1 to 9-4 and information
pertaihrhg to the situation of waiting persons. There nay be provided a
-time zone in which 10 pictorial patterns fromthe indicators 13-1 to 13-8
are displayed in the form of anination,inﬁﬂ@m_case where the fact that at

| east one child is contained_in, the I ting persons is estinated based on
the charactér- istics, sutf ééggFfB,%génbpﬂﬁeﬂi9PhFQQ%YQﬂﬁEqu8§s%ﬁnﬁ5 t he

f i Ling. By ' he af - [ hod h
Ehi 1 d can have W FRECRECS: Hupks VRAREY, CORE (o) Ioforcy T VBRI chi 1
f Ki | | |1 ttainl i T f d
i U1 ng. personcehiEehE hal, BEpephiShel o8 ke IMTRBMANE ¢ VL0 e

group super vi SOEXPEPBEiQLrLeE-i TR 3395 I Ly Yut SHad R fape and

anot her additional "cagé and, at the sane tinme, “nay |1 ssue an instruction to

the indicatag CPHEBPthiSn?’aslﬁthl%' 4n T2l 2 R IdUYH Ml ihd-iH GG¢ ©

information 25 pertaining to the elevator.running condition i'n the case

where the inmage; eagnatisf’ peré@inthy Tethe RimGny BrtHd ewevatr
persons that left-off persons will occur. Accordingly, waiting persons

seeing the - lcagedi 9aloes 934land LnfHremtiwm tpertdioiingrto ahe so t hat
passengers can get on and off snoothly. Furthernore,
situation of waiting persons. '
There may be provided a time zone in which

10 pictorial patterns from the indicators 13-1 to 13-8 are
displayed in the form of animation, in the case where
the fact that at least one child is contained in the
Gaiting persons is estimated based on the character-
istics, such as size, length, #idth, and the like, of

15 the person seen from the ceiling. By using the afore-
mentioned method, the child.can have an interest in the
"indicators to thereby prevent the child from making a
noise in the hall, thereby attaining maintenance of
order on waiting persons in the hall.

20 Though not-shown in Table 2, the group
suﬁervisory controller 1 may aséign a current service
‘cage and another additional cage and, at the éame time,
may issue an instruction to the indicator controllers 3-
1 to 3-4 to make the indicators indicate infcrmation

25 pertaining to the elevator running condition in the case
where the image generalizer.4 detects such a large

number of waiting persons that left-off persons will

occur. Accordingly, waiting persons seeing the



t he operations of continuously pushing door-opening buttons for elongating
a door-opening period or the 5 operations of opening and cl osing the

el evat or door by passengers or waiting persons can be reduced, so that each
of the cages can start snoothly to the next floor. Consequently, elevator
runni ng efficiency can be inproved. 10 37 In the aforenentioned
configuration, the inmage pickup areas (broken lines) 200 of the imge

pi ckup deli cdndirarqrs 14338l nkg ba-BsFapl Waksdvishoutopamiatye #aitheteach
201, so t hat FRSSSTRFERICHAcI8E ORAARHCOAS: BEPORRRYhoFHINTAARE / Non t o
SO Sl e PORYL 8E bl oBRES" i Dot Hip 0" @
Processing heAne. Rbr B5ohRREaB. B UBCHHHBRITR. PSR W T 0
(51215198 el A0hy 58 Boeh o MRS BRIRS b S AR g Vol
o pePo] "l d FL PGP GR3LEAY, A% HonTeuR MR T gy o oo
serially. Inddbr &fSene"ehges! ¥ah! StalrtCamiodt MY WeELthe next floor.

Consequently, elevator running efficiency can be

improved.

10 In the aforementioned configuration, the image ~
pickup areas (broken lines) 200 of the image pickup
devices 11-5 to 11-8 may be established to be overlapped
with each other as shown in Pig. 19 to form processing
areas (dot-and-dash lines) 201, so that waiting persons

15 can be detected without omission.

Monitor television sets may be provided in the
cages or halls so that image data can be displayed
directly. As shown in Pig. 19, image data in the
processing areas 201 of the image pickup devices 1i-5 to

20 11-8 may be transmitted to the monitor 6 and displayed
dividing one screen on a monitor television set. 1In
this case, the whole image of the hall can be observed
at a glance.

Image pickup devices and image processors may

25 Dbe provided corresponding to the elevators and other
image processors may be provided in the hall side so

that the output results thereof are transmitted

serially. 1In this case, not only signal cables between



38 1 the halls and the nmachi ne chanber can be saved but ordinary data
quanttly can be saved greatly. Both information pertaining to the nunber of
wai ti ng persons calculated fromthe inages and infornma- 5 tion pertaining
to the direction of the running of the ca may be used to grasp the
traffic flowin the corresponding floor tly, and, accordingly, to

i nprove tha trg{d igail®vah&atnAkbnaabiaki ehambereean BRCaaRd but mge
pi ckup areas of the imge 10 pickup devices are overlapped with each other,

the i mage pi ckywd fisaigedacangaanpeiyacanf be eavedogi@atily.sone degree in
the case where one of the inmage pickup devices is broken down. Accordingly,
there arises an effect iBothainfermabibint pettatingngysioetheamumbemmuioved.
Because 15 the situation of the hall divided by the plurality of inage

pi ckup devi ceswaibnibg pespongedaiculitied Kxomithieedmagesy infiarmart ckup
device, there arises an effect in that nonitoring efficiency can be

i mproved. Becatbentperpainingt foothenddsestdons o5 $heqranning afddhes

si mul t aneously according to the instruction given f,rom.the inage

general i zer 4,cagescmay k8 HEedake BﬁéﬁPoﬁ@eaMatfﬁé%Eﬁé’Wpér‘b Sy be

~detected by a plurality _of ingge processors. Accordingly, .there arises an
effect in thatcﬁéfééPPﬂelﬁchigef exackeyir '2§ccﬁFgéé§Q§VstEhn be

s SRR o e R N
the group Because the image pickup areas of the image
10 pickﬁp devices are overlapped with each other, the image
pickup devices can compensate for each other to some
degree in the case where one of the image pickup devices
 is broken down. Accordingly, there arises an effect in
that reliability on the system can be improved. Because
15 the situation of the hall divided by the plurality of |
image pickup devices can be displayed as if it was
picked up by one image'pickup device, there arises an
effect in that monitoring efficiency can be improved.
Because the plurality of image processors take
= 20 in images simultaneously according to the instructibn
given from the image generalizer 4, there is no mistake
thaﬁ one and the same person may be detected by a
plurality of image processors. Aécordihgly,.there
arises an effect in that detecting accuracy in the image
25 proceésors can be improved. .
| Because background imagés nécessary for

processing are taken into the image processors 12-1 to

12-12 according to the instruction issued by the group



39 1 supervisory controller 1 after judgnent of the optinum condition,
there arises an effect in that detecting accuracy in the inmage processors
can be inproved. Because signal transmission lines in the imge 5

i nformati on system are separated from si | ines used in the information
I ndication system there arises an effect~™n that stable and speedy i nmage

transm ssion GRSy ShifbiotIdh 1%9t0Et USRGEnahe! BE EHE"BReThue U 2

guantity on the®rnformation 1 ndicatlon Sys shows

anot her e”bOdhgﬁa?it‘iEn;,h%%&S’{“&iPébé g+ﬁt€f'fé8tt5?ﬁ thag! aBRdeeihy S

enbodi nent shown 1 n ows an evat or group supervisory contro

system havi ngagpftiadly GH |tHe/ {iRige SpPocésE6r 35cad! beb!!'ﬂhFQB%eHQr di sabl ed
per- 15 sons such as wheel chair uSers, port-type call bultons, code-type

call buttons, or the |ilgacaidersiddl tbrakamis®ibhoDsn8slih0tBes iRage ded
in the respective floors in the aforenentioned enbodi nent as shown in Fig.

1. In genesal in€drmatiidrnsysvem pdyei sepayatédhfndmcapgaalol idesakised
persons other than ordinary call buttons 8-1 to 8-4 are often provided in
the el evator dysttdre iimfomsation cihdicatige aystem,atbpeei akriseiseanor
suitable for physically handi capped or disabl ed persons in haste or control
t he openi ng aeffean timghat stable 2and osperdypimpgectsansmission egnsaf ety
of physicallybe carried out with no influence of the change of the

data quantity on the information indication system.

10 Fig. 20 shows another embodiment of the ~

invention related to the first mode.

This embodiment shown in Fig. 20 shows an
elevator group supervisory control system having special
call buttons 8-5, such as call buttons for disabled per-

15 sons such as wheelchair users, port-type call buttons,
code-type call buttons, or the like, other than the call
buttons 8-1 to 8-4 provided in the respective floors in
the aforementioned embodiment as shown in Fig. 1.

fn general, call buttons for physically

20 handicapped or disabled persons other than ordinary call
buttons 8-1 to 8-4 are often provided in the elevator
system in order to call a cage having a special interior
suitable for physically handicapped or disabled persons
in haste or control the opening and shutting of a door

25 for the purpose of maintaining safety of physically
handicapped or disabled persons. Or port-type call
buttons are often provided to improve running efficiency

through knowing the destination floor requested by uses



. handi capped or disabled persons. O port-type call buttons are often

provided;, to i mprove running efficiency through knowi ng the destination

fl oor requested by uses 1 in advance. O code-type call buttons are

- often provided to limt users in the running pattern of the elevator.
However, the special call buttons are oftéﬁgébused'qr m sused by persons

not related thereto to 5 bring about a |lowering of running efficiency. In

thi s enbodilmenin @A¥apgerat OFn codaHyRHGH I Miktens are PEe®Rd in the

I mage i nformation sﬁsten1to,there2y revent the |lowering of runpin

efficiency. 10provided to limif g et in dhe JHARNE RAGELEMRE tREFi g 1

are referenced orresgondin |y and descriptjqn ahout, themis omtfed here.

In the fol | owi R4SVERE Opeﬁﬁﬂ Lot %ﬂé?kﬁ r°éi&ﬁ§ﬂﬁ#9pﬁrﬁEF bR ment

is described witfh 15 reference a flow chart, sh in Fig. 21 in which

i tens equi val efiPUEE Ras5‘%%?%—%%%1?%%%%&%&%%&%%5? ngPy and

description abgut themis om.tted.here.In Fig. 2l..a series of procedure

designgtedq§0 §§1§9e5géf% Fb;ff?ﬁﬁ?Qxﬂ%iﬂﬁPdéhgtéﬁ%ﬁ%??*éféitua?ion of the

procedure is returned toIBh%hﬁ%?%ﬁﬂﬁﬁiﬁq r'éﬂé;éﬂégﬁifaht Eﬁgies of
ntrdller Ifin Fg.

procedure in the group sdper-"Visory cor 15 are finished.
In Step special buttons is checked in the image information

system to theréby prevent the lowering of running
- efficiency.

o - 10 ~In Fig. 20, items equivalent to those in Fig.
1 are referenced correspondingly and descriptidn about
them is omitted here. '

In the following, the operation of the
elevator system in this embodiment is described with
15 reference to a flow chart shown in Fig. 21 in which
items equivalent to those in Fig. 15 are referenced
correspondingly and description about them is omitted
here.

- In Fig. 21, a series of procedure designated

™ 20 by Step 210 to 213 is carried out before the situation
of the procedure is returned to the head step after all
steps in the series of procedure in the group super-
visory controller 1 in Fig. 15 are finished. In Step
210, a judgment is made as to whether the'special call

25 bputton 8-5 is pushed or not. When the special call
button is not pushed, the situation of the procedure is
returned to the head step as in the conventional case.

When the special call button is pushed, the image



210, a judgnent is made as to whether the special call 25 button 8-51is
pushed or not. Wen the special call button is not pushed, the situation
of the procedure is returned to the head step as in the conventional case.
When the special call button is pushed, t e'inage 1 generalizer 4
obtains inmage data froma correspondi ng i nage processor and makes detail ed

LZ‘F‘??ngr o nogsheri ALk o bty il CubkGE AR e, BrchCh §%&B?ﬁ§ﬁ§@@:§ or 15

: . : : 3 . .
gg;g;ﬁal?uzhewgﬁggafES S ¢b§§§§3. igilgggggﬁgaébg%g%igfgggkkagglﬁghs and
proces- Sing Bt INROMKEN Hudgiet FAISESPTRAS: prBYRsa Lhitciie but ton

for disabled perSons is pushed, a judgnent is nade as

wheel chai r exicahl iiny tie AdBEEL , TERe \OESE EREht 18ARACEPRBiGAN rRANTRHEE oFasi |y
based on the characteristic variables, such as area, Torm round |ength,

and the like, ttle @IWidtor sbkencatpiedhoutei | WAgn iSr-jﬁnghbatotihestwd, when
a port-type call button is pushed, the nunber of callings and the nunber of

persons exi sti2l@ iproves stivae €€ cabbingdiai Abneamalot kke. Steen 123 is
code-type call button is pushed, the character- istics of a person
regi stered i nbypamsed.and the 20 characteristics of the person detected
froman i mage are conpared with each ot her.
Table 3 shows special call buttons and proces-
‘'sing by the image generalizer 4. For example, when a
10 call button for disabled persons is pushed, a judgment ~
is made as to whether a wheelchair exists in the image.
The wheelchair detection can be made easily based on the
characteristic variables, such as area, form, round
length, and the like, of a matter seen from the ceiling.
15 On the other hand, when a port-type call button is
pushed, the number of callings and the number of persons
existing in one scene are compared with each other.
When a code-type call button is pushed, the character-
istics of a person registered in advance and the
20 characteristics of the person detected from an image are

compared with each other.

TABLE 3

Special call button Contents of image processing

Call button for
disabled persons

Checking wheelchair

Comparing the number of calls

Port-t. e call b
ype ¢ utton and the number of persons

Code-type call button |Checking users




—

. TABLE 3 Special call button Contents of i1mage processing Call button

for \_/ Checki ng wheel chair di sabl ed persons Port-type call button
Conparing the nunber of calls and the nunber of persons Code-type cal
~button Checking users 42 According to this enbodi ment, the normality of
t he special calling can be judged in the g#ﬁgg-super- visory controller 1
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out put signals o mage p evi ces pr n one and the sane

are col | ectagl | 040 98ReRkAGe oF0 rhltfird @ EXAdIenY Wiilded D! Fedddgssh! t ed

t_hrough one transm ssi on _pr OC_eSS_I ng pOI’t i.on and o_ne seri al _ ransm _SSI on
line. In short, ogstheowamber-icE caged toritfidilied WA ife QfroupOSuPpe£KUp

devices 11-5 to 11-8 are connected to an inage processor
visory controller can be prevented, though the reduction
of the number of cages is caused by priority of special-
call running service to ordinary-call running service.
;;: 10 Fig. 22 shows another embodiment related to
the arrangement of image pickup devices and image
processors. In this embodiﬁent, £he output signals of
image pickup devices provided in one and the same floor
are collected into one place so that the output signals
15 are transmitted through one transmission processing
portion and one serial transmission line. In short, as
shown in Fig. 22, the output signals of image pickup
devices 11-5 to 11-8 are connected to an image ﬁrocessor
220 in an elevator path. by ceiling wiring as shown in
20 .the broken line, so that processed data and image data
are transmitted to the image generalizer 4 through a
serial transmission line 24-1.
The configuration of the image processor 220
in Fig. 22 is shown in Fig. 23. |
25 The output signals of the image pickﬁp devices
11-5 to 11-8 are reépebtively connected to image
processors l2-5a to 12-8a each of which comprises an

image input portion and an image processing portion.



e

220 in an elevator path by ceiling wiring as shown in 20 the broken-line,
so that processed data and i nage data are transmitted to the inage ._~
generalizer 4 through a serial transmi ssion line 24-1. The configuration of
the i mage processor 220 in Fig. 22 is shown in Fig. 23. 25 The
out put signals of the inage pickup devi 11-5 to 11-8 are respectively

age | npkit °5§??%%aﬁ;ﬁi%&£é”§ﬁ&€=%r 1h8.4¢ ERaETEH fhe"#175e" BiOAE] O
| mage Procespbft 3% 'ditridy dive ! (R &MPQdh1LPRhe! 816RRTECA Q. NS @

result, the signals are transm 0 one sm SSion processi ng pOI’tIOI’l

221 thr ough fracL LU t?c??onéré 15916199 bRAELAY BBrE1BHO%IST NG

portion and en transmtted to the I nmage gen | zer rough the

transmi ssi Onth'r%g%alco%rﬁdwt&hstf@zﬂréi‘\tﬂﬂgého% the %&‘EH@h‘l@'&i%fn an n-th
floor, it is to be understood that the sane Structure can be applied to an

mth floog aptodelisiify portidie dAd theénstrahssitbeaugb ehe imaigel
transm ssion |line. Accordingly, the nunber of transm ssion processing

portions 4-3genetdl iveridlcchroughethal tranhgmissibhelinegedgdneral i zer 4
.shown in Fig. 2 can be reduced to one. 15 According to this
enbodi nent, Adtthammigh t4hee drawing shows the situation of an n-th

floor, it is to be understood that the same structure

can be applied to an m-th floor and that data can be

10 transmitted through one serial transmission line. ~
Accordingly, the number of transmission processing
portions 4-3 to 4-6 provided in the hall side of the
image generalizer 4 shown in Fig. 2 can be reduced to
one,

15 According to this embodiment, not only the
number of serial transmission lines can be reduced to
one but the number of transmission processing portions
in the image processors 12-5a to 12-8a and the image
generalizer 4 can be reduced. Accordingly, there arises

20 an effect in that improvement in construction work and
reduction of system size can be attained.

Fig. 24 shows another embodiment related to
the monitor.
In this embodiment, an exclusive-use serial

25 transmission line 24-7 for connecting between the image
generalizer 4 and the monitor 6 is provided. 1In short,
processed data and image data transmitted from the image

processors 12-1 to 12-12 are arranged in the image



.nunber of serial transm ssion |lines can be reduced to one but the nunber of
transmssj on processing portions in the i mage processors 12-5a to 12-8a and
the image generalizer 4 can be reduced. Accordingly, there arises 20 an
-effect in that inprovement in construction work and reduction of system
size can be attained. Fig. 24 shows anot het~&rbodi ment related to the
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i mge data as a mulfiplex si.gnal aré transmtted to the transm ssion |ine

20 at the tigre RboRBRALy ki AtBYdlay ad el vited PHIGAd Da s

efficiency in transmssion of information pertaining to el evator control.
10 Aceahdmidtied th Tradingiiss ian deiye i dedvbeye, tiherefi s no

reduction of efficiency in trans- mssion of information pertaining to

el evat or contromonktotriiegnor dcddrdimgloperdiemn i nderedwstdon cfiused by

| efficiency in transmission of information pertaining to
elevator control. |

10 According to this embodiment, as described
above; there is no reduction of efficiency in trans-
mission of information pertéining to elevator control.
Furthermore, the misoperation of the élevator caused by
multiplex transmission of image data can be prevented.

15 Fig. 25 shows another embodimenﬁ related to
the setting of the image processors.

In this-embodfment, all of the image
processors 12-1 to 12-12 are provided in the machine
chamber. | :

20 .~ This embodiment can be applied to a relatively
low building.

In short, in the case whére the image
processors 12-1 to 12-12 are provided in the hall-side
elevator paths as in the embodiment shown in Fig. 1,

25 setting or checking work contains on-cage dangerous
work. According to this embodiment, all of the image

processors 12-1 to 12-12 are provided in the machine

chamber and connected to one serial transmission line



mul tiplex transm ssion of imge data can be prevented. 15 Fi g.
25 shows anot her enbodi nent related to the setting of the imge prqcessors.
In this enbodinment, all of the inmage processors 12-1 to 12-12 are provided
in the machi ne chamber. 20 TS enbodi nent can be applied to a
relatively low building. In short, in the case where the image processors

12-1 to 32-1zaa1¢ pAé&bE'&‘inb'lgt e netldaniel Admafe\EH Uediiihls #5 1M EhE

enbodi ment shown in Fig setting or checking work contains on-cage

danger ous woéttbodifenti Baowd i Figrbadiga@nibe Mddef tEEr th@EiRoPé pcessors
12-1 to 12-12 are provided in the nmachi ne chanber and connected to one

serial transsafstpnati the tiie 2% khe Amtrihqi@nd c¢hecisimg ofratke
processing as in the enbodi nent shown in Fig. 1 can be made. Furthernore,
safety at thelevatoof cahebectimprevedl cligcladdi tifon hethee ebuningcaf be

I nproved. In addition, the tuning of 5 every inmage processor can be nade
easily. ﬁnotﬂwcrrnﬁUGGREDFOGBSﬁWS wass e maa;ygasiixmll be descri bed

hereunder with reference to Figs. 26 and 27. In general, a
di fferential -transf or rfBROLREE P@quém%lﬁtt%tl&ﬁﬁﬂntf onvRREE®R ng | oad

ht ded d t fl oor of_  every .el evator cage.
(Wl g 'S proyilebeugeggrzged ﬂaieundeflwah régzrencegto F{bs. 26

and 27.
In general, a differential-transformer-type
10 load weight detector for detecting load weight is
provided under the floor of every elevator cage. The
elevator controller performs control of the elevator
carrying a full load of passengers by using the output
of the load weight detector. When, for example, the
15 elevator carries such a full load of passengers that no
person can get on the elevator, the elevator controller
is designed to control the elevator to pass the cage
without stopping at a floor designated by hall-call.
The accuracy in the output of the load weight detector
20 1is considered to be +10% as a value calculated in the
number of persons.

In the previous embodiment, disagreement
between the situation of pushing of the call button and
the result of image processing by each image processor

25 is used as a trigger for starting the detailed .image
processing by the image generalizer. 1In this embodi-
ment, disagreement between the result of detection by

the load weight detector and the result of image



.elevatar controller perforns control of the elevator carrying a full |oad
of pasQEpgers by using the output of the | oad weight detector. \Wen, for
exanpl €, the 15 elevator carries such a full |oad of passengers that no
< person can get on the elevator, the elevator controller is designed to
control the elevator to pass the cage mﬁth@g&=§topping at a floor

desi gnated by hall-call. The accuracy in the output of the | oad wei ght
detector 20,1 s eﬁ?&éégema by gﬁeﬂi%a  Prevtesydidl i Al ddyd his nugder of
persons. I n the previous~enbod nent, “di Sagr eenent between the situation of

pushing of the galh priggerafdr! BRartSdy the IJERGH TN Gofd DEBCEEIng Mge
processor 25 is used as"a trigger for starting the detailed inmage

processing by tfg sHBgE,JeRE 2kistdt- OfN deftiertd By tHRNtloal waent
between the result of detection by the | oad wei ght detector and the result

of inmage 1 pgeceetbpyiby used a®ngeherodeformatdion eagming used as a
trigger for starting the detailed i nage processing. In short, the result of
detection by t hpaksergeesght detector is used as other information
pertaining to 5 passengers. In the follow ng, the configuration of this
enbodi nent i s described wEinhthef §cddowing Fithe zenfliguratdomh@bfs this pi cal

exanpl e of the | oad wei ght detector, provided in the No. 1 elevator.
embodiment is described with reference to Fig. 26.

Fig. 26 shows a typicél example of the load
weight detector provided in the No. 1 elevator.

e 10 The load weight detector 30 is provided under
the floor of a cage 9-1. The output of the load weight
detector 30 is transmitted to the individual elevator
controller 2-1. After arranging elevator information -
such as intra-cage load weight and the like, tﬁe

15 controller 2-1.transmits the arranged information to the
group Supervisory controller 1 through the tiansmission
line 20. On the other hand, an image in the cage 9-1
picked up by the image pickup device 11~1 is processed
by the image processor 12-1, so that the degree of

20 crowdedness in the cage is transmitted to the image
generalizer 4. The image generaiizer 4 arranges the
thus obtained information with ihformation obtained from
other image processors and transmits the arranged'.
information to the Qroup supervisory controller 1

25 through the transmission line 20. The group supervisory
controller 1 makes a comparison between the intra—cage
load weight (obtained by the locad weight detector 30)

obtained froﬁ'the'individual_elevator controller 2-1 and



10 The |l oad weight detector 30 is provided under the floor of a
cage 9-1. The output of the |oad weight detector 30 is transmtted to the
i ndi vidual elevator controller 2-1. After arranging el evator infornmation
such as intra-cage |oad weight and the like, the 15 controller 2-1
transnits the arranged information to thé«group supervisory controller 1
through the transm ssion line 20. On the other hand, an imge in the cage
9-1 pi ckell ukhsy degreengf pntkapcdge csawdetnessr(aobdssdiaed\by hehe mage
processor 12-1, so that the degree of 20 crowdedness in the cage is
transnmitted tiNage ngesgeneigrﬂ:)epb&aim ifrege thendmage agenenr r anges
the thus obtained information with informati on obtained from other image
processors afki%@hsni P8 the Basisged itheocempariaan« HdeyrangB uper vi sory
controller 1 25 through the transm ssion |ine 20.. The group supervisory
control | er 1 SHRQEVIS@B¥pEPNEER1IALEdePETFOIME @leVAFOn QR IRYMt

obt ai ned_ by the, | oad I ght detector _30) obtained fromthe, i ndividual
(el evat or éoﬁtqqﬁ}@mg}?ﬁgaatroh}p 2 fﬁ'ﬁ)é' d’gﬁr’é?a Whtdth-Bie 27 awdedness
obtai ned by the i mge proggssar,12-1) obtain frompthe i e gener -
gl i zer. On %/he basi sgof P?hgﬁsoﬁﬁgtipg’éh,g't Z‘eg?i?ﬁ' Q?pa’\ﬂ%e?‘%ec%‘rﬂ roller 1
perforns el ev#g#rfﬁéanyﬂﬁ 2??}:3%@%”%0‘3%%0'2 jn a flow chart shown in

3 ) i t RE ure i

Fig. 27. Int oW ng, ow of proc S
In Steps 300 and 301, information pertaining

to intra-cage load weiéht and information pertaining to
10 crowdedness are collected from the individual elevator ~
controllers 2-1 to 2-4 and the image generalizer 4 in
the manner as described above. Then, a judgment in Step
302 is made as to whether the intra-cage load weight
detected by the load weight detector 30 is more than a
15 predetermined value or not.

When the result of the judgment is true (Y¥Y), a
judgment in Step 303 is made as to whether the degqree of
intra-cage crowdedness is not less than "M". In short,
the output of the 1load weight detector 30 and the ;;

20 result of image processing by the image processor 12-1
are compared with each other in Steps 302 and 303 in the
case where the number of passengers is large. When, for
example, the judgment in Step 303 proves that the degqree
of crawdedness is not less than "M", the result of the

25 Jjudgment in Step 303 agrees with the result of the
judgment in Step 302. Accordingly, the group super-
visory controller 1 performs elevator control such as

additional assignment, passing of the elevator because



described with reference to Fig. 27. In Steps 300 and 301, information
pertaining to intra-cage |load weight and information pertaining to 10
crowdedness are collected fromthe individual elevator controllers 2-1 to
2-4 and the image generalizer 4 in the Map@er as descri bed above. Then, a
judgnment in Step 302 is nmade as to whether The intra-cage | oad wei ght

detected by t hef | eel mﬁhtoﬁebaetgﬁ.nﬁoai Fullr 2cadad o phs sedgial erdfded
val ue or not. Wen the result of the judgnent is true (Y), a’judgnent in

Step 303 is nerhe akike, wint Beept Boddedthoutl performiage detaddeddutages not
|l ess than "M'. . In short, the output of the |oad weight detector 30 and the

20 result of progessingebygi bhebimage generajizersdar Wheh,aforconpared
with each other in Steps 302 and 303 in the case where the nunber of
passengers is eéxampleyhthe fudgmentpis, Step B03gperoweisn tHiadp th@d
that the degree of crawdedness is not less than "M, the result of the 25
judgnent i A Stah exwdedressishnekempseukthanf "Sile fthegmresulitn oft dhel02.
"Accordi ngly, the_group super- visoré.controlle[ 1 performnms el evator control
such as addi tiHeIMeRs; JRntkep 3A3sfhgagreepewdthy sher resuddsef the of the
el evator carryjng a ful| |oad of Bassengersh and the like, in Step 304
Wi t hout perford %Eﬁa}?eﬁt?ﬂaﬁg pr.oBESSFA4ngYYr nELRnEgOUPe SEPRTI~ver 4.
Vhen, for exa Jé%:§r§5$€9gff2} 1“1§g82332§ _50 %%c&g%% getg%gq%%ge
generalizer 4 to perform detailed image processing in
10 Step 305. 1In Step 306, a judgment is made as to whether
the number of passengers is less than a predetermined
value or not. When the result of the judgment is true
(YY), the group supervisory controller makes a decision
that load weight is considerably heavy but some
15 passengers can get on still. When the result of the
judgment in Step 306 is false (N), the aforementioned
Step 304 is carried out.
On the other hand, when the result of the
judgment in Step 302 is false (N), or in other words,
:*%. 20 when the intra-cage load weight is not less than a
predetermined value, a judgment in Step 307 is made as
to whether the intra-cage load weight corresponds to two
persons or not. When thé-result of the judgment in Step
307 is true (Y), an image expressing'the inside of the
25 cage is processed in detail by the image generalizer 4
in Step 308. From the result of Step 308, a judgment in
Step 309 is made as to whether the number of passengers

is two or not. When the result of the judgment is true



5 of crowdedness is not nore than "S", the result of the judgnent in Step
303 disagrees with the result of the judgnent in Step 302. Accordingly, the
group super- visory controller 1 issues an instruction to the inmge
generalizer 4 to performdetailed i mage pysgessing in 10 Step 305. In
Step 306, a judgnent is made as to whether the nunber of passengers is |ess

than a predet e(¥)pethealimage obtthéVeage hpicksd! apobyt thej tlggenpickupr ue
(Y), the group supervisory controller nakes a decision that |oad weight is
consi der abl y hdeviceuflsdnd sl % rexmmwitted tanthetmonitor| as Bhewnt ha resul t
of the judgnment in Step 306 is false (N), the aforenmentioned Step 304 is

carried out. CRighelotimeStem@Blavand tthen cthetrenning patigeent isn Step 302
is false (N), or in other words, 20 when the intra-cage |oad weight is not
| ess than a prewitehednd® wnime-prevention runsieg to/stepnthe gsgeoat

whet her the intra-cage | oad wei ght corresponds to two persons or not. \Wen
the result f FHSrﬂugémﬂﬁ in, sdiep, Jbb. | Whenanpy)onenofnbhe EREHASS A& t he

Step 308, Fronthe Resmerts i arers, S6 [andnind T BEReIE8TIS mde as to

‘ldgnent 15 trBEGLnazy FH Sameddh 8 FORtioNede’ ¥ cked up by the

i mage pi ckup According to this embodiment, wasteful stop-

ping of not-acceptable cages and passing of acceptable

10 cages can be eliminated, thereby attain improvement in
running efficiency. In addition, the elevator control
system can be improved in crime prevention.

In the following, adjustment and checking of
image processors in the second mode are described.

15 At the time of the starting of the system or
at the time of the periodical checking of the system, it
is necessary to carry out the adjusting operation for
setting (or updating) various parameters or determining
processing areas in all of the image processors 12-1 to

20 12-12 or the operation for checking the running condi-
tion. This mode is provided for the aforementioned
case. This mode is started by connecting the PC 5 to
the general communication circuit 24~6 of the image
generalizer 4 and a monitor television set 7a to the

25 image output portion 4-8 as shown in Fig. 2.

When a command as shown in Table 4 is issued

from the PC 5 in Fig. 2, the MPU in the image processing

portion 4-1 logically cuts off the transmission



device 11-1 is transmtted to the nonitor as shown in Fig. 1 in Step 310
and ten the running pattern is swtched to crinme-prevention running to
stop the cage at 5 every floor in Step 311. Wien any one of the results of
the judgnents in Steps 307 and 309 is false (N, ordinary running control
-i's continued. According to this enbodi nmen steful stop- ping of

not - accept es_and ﬁhng af acceptable 10 cages .can be el i m nat ed,
t her eby atemrpf%€?5§éﬂﬁn fiPHn ﬁgléfFPEFéﬁHP ha NG @nd (GAL A& at or

trol t t < Jn the foll
i ustrent and ShesnihgIopaEREsh” sh AEY o s et ats 12-

described. 153 ¢g 12-12.At the tlne of the startlng of the system or at
the time of the periodical checking of the system it is necessary to carry
out the adjusting operation for setting (or updating) various paraneters or
determning processing areas in all of the imge processors 12-1 to 20
12-12 or the operation for checking the running condi- tion. This node is
provi ded for the aforementioned case. This node is started by connecting
the PC5 to the general communication circuit 24-6 of the inmage generali zer
4 and a nonitor television set 7a to the 25 image output portion 4-8 as
shown in Fig. 2. Wien a command as shown in Table 4 is issued fromthe PC 5
in Fig. 2, the MPU in the inage processing portion 4-1 logically cuts off

t he transm ssion



processing portion 4-2 in interrupt handling and carries out tuning between
the plurality of imge processors 12- 1 to 12-12. [err] 1 —

In the following, this procedure is described with reference to a flow
chart shown in Fig. 28. Fig. 28 shows intefSSupt handling with respect to

t he general comunication circuit 24 of the image 5 generalizer 4. In Step

180, judgnent i|s made tp whether |a t he genefal |confrunijcati on
circuit 24-6 ig confai ned i n®t he| nofmal ogmangds td E pr not. \Wen
the data is norjmal, }j udgne tmln St ep 18 o] et per |t he
tuning command fis "E' of n t VWhen fhe I s|{not{ "E[, tlhe
transm ssi on prloces$i ng| poftwon B-2]is bff In|Step 142 and at
the sane time tlhe fact js efortkd jo t Vi s@ry |confroljler 1
This can be made 15|easj |y w|ting s pti ¢n i|n the grocessed
data storage arfeas 120 to 13% of | *h¢ DR Psmlssijon prodessing
portion 4-2 as phow} inl Fi ¢.ol2. ]Qeﬂ% A pnd a parafretdgr are
recei ved from 5 S| o o
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.the PC5 in Step 183. Conmand No. 5 is issued to all of 20 the inage
proces&g}s 12-1 to 12-12.in Step 184. Then, the tuni ng command,
sub- comand and paraneter are issued in Step 185. In Step 186, processing

- corresponding to the tuning command is carried out. The aforenentioned
series of procedure is repeated. Wen the €zmand from25 the PC5 is
estimated in Step 181 to be a tuning command "E', the inmage generalizer 4
i ssues the Luni ng commandIft EEheofallowinghethdagprpreduseois desctriibet?- 12
in Step 187 to thereby report the finishing of the tuning 1 procedure.
Thereafter, thevitimgeeferengei teral §4PwarharEosherns ioh&iGradr ssi on
processing portion 4-2 in_Step_188. In $Step 189, the _interrypt handling is

fini shed: Wen the resul tF&g.t 38 ?hﬁUﬁeﬁPtFﬁrSP@ph§9élﬂP8v@§tph&@ﬁ?eFﬁé

tuni ng command obtai ned fromthe PC is nqt normal, .judg t.in,Step 190 is
mde 9 to whettor (AR CIERRFRY FPBRERLEECAED BiERubteSd OF Ghen adR ! o
When the result_of thﬁ.%udggent proves that the tuning procedure has been
executed, tHe JPEFRNtFBhe *steps 187 and 188 10 are carried out and then

the interrupt handling isIﬂigkggeggbpaihgggéﬁ%.ighﬁgdghg thiQ%e?%%ﬁngre

has been not executed, the step? _ ar & bypassed so tha

e <" e, FrEAT LR oSt obphilin i Uit fands then the

respective | MQ&ntained in the normal tuning commands A to E or not. '

When the data is normal, judgﬁent in Step ;81 is made as
| 10 to whether the tuning command is "E" or not.
When the tuning c§mmand is not "E", the

transmission processing portion 4-2 is logically cut off
"in Step 182 and at the same time the fact is reported to
the group supervisory controller 1. This can be made

15 easily by writing specific information in the processed
data storage areas 120 to 131 of the DPRAM in the
transmission processing portion 4-2 as shown in Fig. 12,
Then, a sub-command and a parametei are received from
the PC 5 in Step 183. Command No. 5 is issued to all of

20 the image processors 12-1 to 12-12 in Step 184. Then, |
the tuning command, sub-command and parameter are issued
in Step 185. 1In Step 186, processing corresponding to
the tﬁning command is carried out. The aforementioned
series of procedure is repeated. When the command from

25 the PC 5 is estimated in Step 181 to be a tuning command
"E", the image generalizer 4 issues the tuning command
“E" to all of the image processors 12-1 to 12-12 in Step

- 187 to thereby report the finishing of the tuning



processor carries out processing corresponding to Step 186 in Fig. 28 til
the tuning coommand "E" is issued in Step 176 in Fig. 17. 20 - In
t he af orenmenti oned processing, a nmenu of tuning conmands, a processing

command i nput nessage and transm ssion/reception data are displayed on a
di splay unit of the PC 5. Tr ansni ssi on/ r & tion | mage data are di spl ayed

ot ween t fo. dRFECBRGE e PERSTAATYSN GUIN ARA9S aRErALERer TogtRbhiver
ot S 4" “SodfiedeS’ Rk tE8nsHIYR R ??Z%ﬁ%s%%ai RGNS IR BHeB! mge
processor 12- fagan ?ﬁ gggs 35%'Cwﬂg'9ﬁé9Q§§§ﬁ“hééﬁifﬁ¢giga#h dstored

in the image processor escrT bed sf and

second nodes gy eﬁhEhEa§EsW|ﬁr B f&%é mrﬁl@@é %ESOEH

i mage stored in the work nemory 67, nvention | & e to e case

wher e | mage Stseatﬁneagabaeﬁalm tdlﬁta;rm fY dik U élepee C§§ riét lndfmdl, 12 are
directly 10 transmitted to the inmage generalizer 4 to thereby perforn1|nage

processi ng bajedgmenthén Sreps 190hiis merkeras std MWtiethdEenthéet@nifiga

sufficient tinme differ- ence between the i mage processing by the inmage

gener - al i zerpdoeedurkechasabpeen exexited Dnecedr akotéde iWhneer the
result of the judgment proves that the tuning procedure
has been executed, the aforementioned steps 187 and 188

10 are carried out and then the interrupt handling is -’
finished in Step 189.

When the tuning procedure has been not
executed, the steps 187 and 188 are bypassed so that the
interrupt handling is finished in Step 189. On the

15 other hand, when the command is estimated from Step 172
in Fig. 17 to be command No. 5, the respective image
processor carries out processing corresponding to Step
186 in Fig. 28 till the tuning command "E" is issued in
Step 176 in Fig. 17.

20 In the aforementioned processing, a menu of
tuning commands, a processing command input message and
transmission/reception data are displayed on a display
unit of the PC 5. Transmission/reception image data are
displayed on the television set 7a. A building manager

25 can judge by comparison between the data on the PC 5 and
the original image data on the monitor television set 7a
whether the image processor 12-5 operates normally or

not.



. 15 processors 12-1 to 12-12, the change of the inmage is little. CLAI M5
1. An elevator control systemfor noving at | east one cage up and down in
at | east one elevator path of a building by el evator control neans,

- conprising: 5 a. i mge pickup nmeans provided in either or both of the

i nside of the or each cage, and the |andi fp4 ace of each floor of said
bui | di ng mhﬁre the or one of the cages stops; first. ipmage processing

b.

means for processing 10 AGRRFALRE KR thS Qnd od@getReckUBingars and
second i mage processing neans havi i Mage processi |, ev npt | ower
than the inagetﬁﬁb gquﬁﬁﬁs%ﬁng%?g ??Psgeiﬂﬁ & E%gggégpﬁgYHSan; C.
said el evator caontrol, .neans, includj ng meaps_for,15 plving the result of
 mage processi NG DS foiSatr 19108t iR9e SFAEed HoERBSIRIRCRRECEE P
control of saiﬂjy: | east one cage, and neans for applying the result of

i mage processi ng performed by said second i mage processing neans to the

control ~of gaid at |east égbiﬁq“éﬁéE¥Ebe&W@ﬁbtPfréﬁagﬁdpéQES@&L@Sgg§din

carried out "based on the resu I mage processing perforne

g o S G iaqd e FLOGUE by LTy
to claiml, image stored in the work memory 67, the invention is
applicable to the case wheie image signéls obtained by
the image pickup devices 11-1 to 11-12 are directly -
transmitted to the image generalizer 4 to thereby

perform image processing based on the images.- This
reason is that,'when theie-is a sufficient time differ-
ence between the image processing by the image gener-
alizér 4 and the image processing by each of the image

15 processors'lz-l to 12-12, the change of the image is

little.



25 ip which said first and second i mage processing Jreaf]s are arrapged ¢ o
cal cul ate the nunber of passengers in the or each cage *andt H&" nuntrer_-of
waiting persons in each of said |anding places, based on inmage 56
processing. 3. An el evator control system according to claim2, in which
t he nunber of passengers and the nunber of waiting persons are cal cul ated
as to a group of adults 5 and a groupﬁiﬁschildren respectively. 4. An

el evator control systemaccording to claim1l, in which said first inmge
processi ng mé&BIME:rforns i nage processing while classifying each of the

nunber of passengers and the nunber of waiting Sersons into 10 at | east
four groups, ImanelAR eL@VREPE Fontrel; gystem  feF BPVIRG: Mk leagt pdi um

Control syot SREREASAIR, T Ak 55 150%% TR SIRYRSIF RRERNE (o be
G2l o socond At YR 380 T o RBRE: DePRERSL BagdRE. blpt TR BOT.Ch, ?th“er ”
Carl buti G A pr v, FROLES medite IMSPEILA) 19 SRtief B hothl 88 10

el evator contghfl JRANe We Séﬁé’ oF (CHkh | SEHE, PArd CEd "ak®BRg blacydes means
of each floor of said building where the or one of the

cages stops;
b. first image processing means for processing
10 images picked up by said image pickup means and second
image processing means having an image processing
level not lower than the image processing level of
said first image processing means;
c. said elevator control means including means for
15 applying the result of image processing performed by
said first image processing means to the control of
said at least one cage, and means for applying the
result of image processing performed by said second
image processing means to the control of said at least N~
20 one .cage when the image processing is carried out
based on the result of image processing performed by
said first image processing means and other
information pertaining passengers and waiting persons.
2. An elevator control system according to claim 1,
25 in which said first and second image processing means
are arranged to calculate the number of passengers in
the or each cage and the number of waiting persons in

each of said landing places, based on image



* for neking said second image processing, means perforn1|nage.ptacessgng when
t he nugper of pushings on said call” button is |arger than the rumber of
waiting 25 persons in the corresponding | anding place detected by said

" first inmage processing neans. 7. An el evator control system according to
claim5, in which a call button is provgﬂed i n each | andi ng pl ace, and

I n which either said elevator control or said second inmage processing
nmeans |ncludes nmeans .f or maki ng sai d second i mage processi ng neans perform
i mage processPAGRT CRIFEH " Gome wai ting person is detected 5 in each |anding

pl ace by said f| rs ug?%?{aq:& c§%§x| ln%g’gt\gmt Igc%

correspondi ng caII contro% syzgén1accor gﬁ to claim

5, 1N which aianqaisdly cald AuhbeR bt HadUelffbds’ dild h@ﬁeoﬁuﬂﬁwﬁ' g each

| andi ng place an e inside of the o ch cage, and |ch sel ected

one of said elgyeiny E@Q‘sbﬁb H?é”éaﬁé‘ﬁ‘lﬁﬁéé 8800 h igR¥ifd HOaA™AItEy nNeans
I ncl udes neans for ing said second i nage processi hg neans perform i mage

proce55|ngswhaﬁdsalgr@p@cbalcmmﬂdﬂ@ﬁﬂrygpgbﬁm#ayyi 15 9. An el evat or
control systemaccording to claim8, in which said special call button
serves as a cdll bant eleator doniroddsgystem aceoddingiMtiockeladmd 1f,i rst and
second i mage processi ng nmeans provide i nages for judgnent as to whet her
sai d di sabl edipemddchussaid first image processing means performs

image process;ng while classifying each of the number
of passengers and the number of waiting persons into
10 at least four groups, namely, "no person“, "a small
number of personé“, "a medium number of persons", and
"a large number of persons@.
5. An elevator control éystem-accor@ing to claim 1,
in which thé.image processing to be performed by said
15 second image processing means is designated either by
said second image processing means per se ot_by said
elevator control means. |
6. An elevator control system according to claim 5,
N/ . in which a call button is provided in each landing
20 place, and in which either said elevator control means
or said second image processing means includes means
for making said sécond image processing means perform
imagé processing when the number of pushings on said
call button is larger than the number of waiting
25 persons in the corresponding landing p1ace detected by
said first image processing means. |
7. An elevator control system accofding to claim 5,

in which a call button is provided in each landing

AR A




20 wheelchair or not. 10. An elevator control systemaccording,to,claim]l,
in which said el evator control means further includes indiViedudk el.evat or
cont rol nmeans provi ded corresponding to the respective cages in order
to 25 drive a plurality of cages, and a group supervisory neans for
performng general control on said respective individual elevator
control neans, and in which said group ©ifervisory means includes nmeans for
111112111 11112171 2112111111211212111 maki ng sai d second i nage processing
means perfor mplaggs @nscdosiwhdchléithercsaidt elevatbrotoaysbtnmesansr di ng to
claim 10, in which when said second i mage processing neans 5 detects a
sufficiently ©F @aifdiseeond impgenprocessing meansirihiclugesceeansa fl oor
to be unable to fit in a.shggle cage, said group supervisory neans serves

to apportion Q5 Making said secandiRran Rrocess g hears oper fierwane
| ndi cator  contRGH BARCHSS R Hesh | S9RR (WAL CLPE SRESGR | Rebeeredpr ovi ded
! E3Pee Bie kg hOEER hERSRREHBL TR IS Srotelh R,
| ndi cator S 1orgdd GA'th RB°BHsRing"b2" ERb' QOrPEEDShALAG £811BOLEGA P! e NS
8. An elevator control system according to claim 5,
in which a special call button is provided in either
or both of each landing place and the inside of the or
10 each cage, and in which selected one of said elevator
control means and said second image processing means
includes means for making said second image processing
means perform image processing when sqid special call
button is pushed.
15 9. An elevator control system according to claim 8,
in which said special call button serves as a call
button for a disabled person, and in which said first
and second image processing means provide images for
judgment as to whether said disabled person uses a
20 wheelchair or not.
10. An elevator control system according to claim 1,
in which said elevator control means further includes
individual elevator control means provided
corresponding to the respective cages in order to
25 drive a plurality of cages, and a group supervisory
means for performing general control on said

respective individual elevator control means, and in

which said group supervisory means includes means for
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| east one-cage and waiting persons in the respectivg | agnding places; 18. An
el evator control system.according fo claim12, 20 -in which sard indicttor
control neans serve to nake said indicators indicate information pertaining
to the running patterns of the respective at | east one cage. 14. An '
el evator control systemaccording to claim213, in which said indicator
control means serve to nmake 25 said i nff&tors indicate pictorial patterns
when said inmage processing neans detect the presence of at |east one child.
15. An el evat®akingt reapidy segensccdnagfg RPXPCeSSiRG | means, pprépra
plurality of inmage pickup neans are connected to said first inmage
processi ng nebfdge 1Brogassibgat or control system for noving at |east one

cage up and down in at_|east one el evator, path of a huil di el evat or
control neansilconfRi@ieyetar contral ﬁﬁ%ﬁb mﬁéjﬁ}%%%é’gqgﬂ' 3‘|¥’t'her or
Do o e 8L in Mo, 531 PGt e | AR enaggnch 1o
o oces*) 195 RREabek & ALESELMNLIDORSRY SHRbalP 02 Tl RaE RGP e
sai d second i jROg RLAGYAG PdalRY W P ALY AP Tbd NaRaBBe debi Elt imRYE
processi ng | evel; . _
- a single cage, said group supervisory means serves to
apportion another cage to a corresponding landing
place of the same floor.
d 10 12. An elevator control system according to claim 1,
in which indicétor control means for controlling the
contents of indicators provided in respective landing
places are connected to said elevator control means,
and in which said indicator control means give
15 instructions to said indicators to indicate based on
information pertaining to running patterns of said at
least one cage and waiting persons in the respective
landing places.
NI 13. An elevator control system according to claim 12,
20 in which said indicator control means. serve to make
said indicators indicaté information pertaining to the
running patterns of the respective at least one cage.
14. An elevator control system according to claim 13,
~ in which said indicator control means serve to make
25 said indicators indicate picforial patterns when said
image processing means detect the presence of at least

one child.

15. An elevator control system according to claim 1,

' * c L M S *



15 c. said el evator control neans including neans-fo; applying

result of image processing performed by using said first

|l evel to the

using said fi

bui | di ng by efepaegtedoter Foide FiXst.IMag

provided in t
each floor of

he

i rage *pr ocessi ng

control of said at |east one cage, and neans for applying the
result of image processing performed by using said 20 second i nage
processing level to the control of said_at |east one cage when the
processing carried out based on the re&t. of | mge processing perf
rst imge processing |level and other information pertaining
passengers andPwa¥bieh par seluaradity7 of\n imaget mickun r Mmeanst &xe or

noving at | east one cage up and down in at | east one el evator path

i ngi de of th 60 h d the I andi |
8. Ry RIRVATaR, FRRERSL oPYBRER, fam diekig. SFopEady

I mage
ormed by

of a

e ipRPcessing MRANS ckup neans

ace of
I mage

poceeh T8 AR e SRR AR TeHEE oHR hesdhed TOBR HECTD

means with fi

ot her, saig sgcgﬂgéégﬁgeggrgﬁggiyg} uaﬁyrcﬁgi 'g%ggﬁgﬁ?%gﬁﬁgd fi

| mage processing

sai d el evat or control’

i ng

rst

every-floor sgop ”Eﬁ\&ée%&&i&ubsm%hh@“g%v&aeﬁoﬁﬂ eTthed i bdtiiofl0 the

nunmber of passengers ©n a given cage

processi ng bytHé ffis$dedof the or each cage, and the landing place

10

15

20

25

of each floor of said building where the or one of the
cages stops:;

b. image processing means for processing images
picked up by said image pickup means with first and
second image processing levels different from each
other, said second image processing leyel being higher
than said first image processing level;

C. sald elevator control means including means for
applying the result of image processing performed by
using said first image processing level to the control
of said at least one cage, and means for applying the
result of image processing performed by using said
second image processing level to the control of said
at least one cage when the image processing carried
out based on the result of image processing performed
by using said first image processing level and other
information pertaining passengers and waiting persons.
17. An elevator control system for moving at least
one cage up and down in at least one elevator path of
a building by elevator control means, comprising:

a. image pickup means provided in the inside of the
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+ second level in the case where it is expected that the punber.af passengers
in saind given cage wi ||l become two on the basis-of the t mag€ preocessi.ng by
using said 15 first level so that said every-floor stop neans controls

- said cage to stop at every floor fromthe point of tinme when the nunber of
passengers in said given cage reaches a floor designated by the passengers
I n said given cage. 20 18. An el evat &&Cont r ol system for noving at | east
one cage up and down in at |east one elevator path of a building by
el evat or cont pul escinssagmngnd sthe: landimggy @lEaek upf neachk floorded i n
| andi ng places of floors of said building where said at |east one cage 25
stops; b. a pBaidl building wheriendtde wroosssiafy theacages\sthps:
corresponding to said image pi ckup nmeans provided in the |anding places of
said respecti Pe 11iPege 1P¥P¢eSSing)means]ifion progesfiingndmages
processi ng i mage I cked up by _said inmage_ pickup neans; c. second i mage

rocessi ng meaggiﬁgoﬁﬂje‘@’ cfdnipags Uup L?P%‘?sf yw'\'n#hf ELTRt RRge '
P ! 1 1 TY ked b o ok
processi ng_neans _a or processing i pi g u y.sai d i mage pickup
Teans. d. 5 aoPRana G BERESREIRGoRtkl hy LA R BN SO SEH nage
processing ”ESQEe}9 égiﬂ 33883& iﬁgggaprocessing level being higher
' than said first image processing level;
c. said.elevator'cdntrol means including every-floor
stop means which is érranged to confirm the fact that
10 the number of passengers in a given cage becomes two
on the basis of the image processing by using said
second level in the case whére it is expected that the
number of passengers in said given cage will become:
two on the basis of the image processing by using said
15 first 1level so that said every-floor stop means
controls said cage to stop at every floor from the
point of time when the numbef_of passengers in said
given cage reaches a floor designated by the
N passengers in said given cage.
20 18. An elevator control system for moving at least
‘one cage up and down in at least one elevator path of
a building by elevator control means, comprising:
a. image pickup means provided in landing places of
floors of said building where said at least one cage
25 stops;
b. a plurality of first image pfocessing. means

provided corresponding to said image pickup means

provided in the landing places of said respective
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processing nmeans so as to transmt inages processed’by.10,eagh; of+said
first i mage processing neans and i mages picked up by ‘edch of suid i‘nage

pi ckup neans to said second i nage processing neans; e. said el evator
control neans including neans for applying the result of inage processing
performed by 15 each of said first inage,processing neans to the control of
said at | east one cage, and neans for gpblying the result of imge
processi ng performed by said second i mage processing neans to the control

of said at | cER0%MecaBdgahcprrogessinge imagas sphgked »p ¥ rpaddout based

on the result, of image processing perforned by said first imge processing
means and ot HEPage i BIGKYP MeBBR ai ni ng to passengers and waiting persons.

19. An el evat trol  syst ding to claim 18 25 in whi i d
ol urali ty of 1 rtoRias BROgR. PRy g ders mEeYAded Colpenlysong

‘sZ?%es:228?‘;35?#Qé%%c?ﬂ@é%#ﬁ%%ﬁ2’9{-‘%?@o%'h_é‘ﬁéghf‘éé_ggs'iéﬁegsﬁﬁg aeva; or
cont 1ol sybt cos REpERHETng I8hEE! P Rr 6 S4 1afge PICRMEC O
connected to galgled second image processing neans so that inages obtained

da. a transmission line for connecting each of said
first image processing means to said second image
processing means so as to transmit images processed by
10 each of said first image processing means and images
picked up by each of said image pickup means to said
second image processing means;
e. said elevator control means inclpding means for
applying the result of image processing performed by
15 each of said first image processing means to the
control of said at least one cage, and means for
applying the result of image processing performed by

said second image processing means to the control of

said at least one cage when the image processing is ~

20 carried out based on the result of image processing
performed by said first image processing means and
other information pertaining to passengers and waiting
persons.

19. An elevator control system according to claim 18,

25 in which said plurality of first image processing
means are connected to said second image processing
means through a common transmission line, and in which

said second image processing means 1s connected to
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+by each of said image pickup neans are transmtted from said second inmge
procesglpg means to said.image dispfay means so as to be di'$pl*ayed by.'t he
"i-mage display neans. 10 21. An el evator control systemaccording to claim
©18, in which each of said first inage processing neans includes neans for
storing an i mage processed by said first image processing neans per se as
an original imge to be processed by sai{@dZsecond i mage processing 15 means.
22. An elevator control systemfor noving at | east one cage up and down in

at | east one esaydtorepeiatby el epAtedlCconhé@hsNMeatRroGGRP! i &hbGhed-
.image pickup neans provided in the inside of the 20 or each cage and in

| andi ng pl acestoénsmtésibonolinkere the or one of the cages stops; b. a
plurality of first image processing nmeans for processing i nages picked up
by said i nage 20 ckubnneleratos cantrok axsten eegonding:£oi agaimahs, f or
processi ng i mages picked up by said i mage pi ckup neans at a higher |evel
than that of stpdwhiebt apndgager ddspliayy means is coupepcted jte| said

transm ssion line for connecting each of said first image processing nmeans
to said secoOnce image proceéssing means so that images obtained

by each of said image pickup means are transmitted
from said second image processing means to said image
display means so as to be displayed by the image
display means. |
10 21. An elevator control system according to claim 18,
| in which each of said first image processing means
includes means fof storing an image processed by said
first image processing means per se as an original
image to be processed by said seéond image processing
15 means.
22. An elevator control system for moving at least
one cage up and down in at least one elevator path by
elevator control means, comprising:
N a. image pickup means provided in the insidé of the
20 or each cage and in landing places of each floor where |
the or one of the cages stops;
b. a plurality of.first image proceSsing means for
processing images picked up by said image pickup
means;
25 c. second image processing means for processing
images picked up by said image pickup means at a
higher level than that of said first image processing

means;
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processi ng neans; e. i ndi cator control neans for - cauelng.lndlcat@rs 5
provided in said landing places to "indicate i'nf or mat on,* such _
runni ng conditions of said at | east one cage and waiting persons in sald

| andi ng pl aces; f. I mage di splay neans for displaying the situation 10
of waiting persons in the respective | I ng places and passengers in said
at |l eats one cage by neans of inages o t ned by said inage pi ckup neans;

g. said el vator control neans, i ncl u ans for a the result of
i mge procesSng fefiFSked 9ﬂ§s§ﬁﬂin#$% ?é% BeRfs to the

mage pr Sf:ei%a?f&a%&f%%s %@%9%%%853&3%%& £ %@ésﬁﬁﬁﬁ%ﬁ%’tt the

control of sg#%c% cage when t he |nage processing carried out
based 20 resu | fage processing performed by said first i mage

processing mgans ﬁ%i@eﬂ%r GOREPBLI Rbay ! £bF Bdubing? W&%d wai ting

persons; h. a second transmssion line for connecting sald el evator

control mganproviidésecPnd | SR PIMRFTY PracEBNStosSaithdfeh€at or
control neans and said i mage di splay neans to each other. 23. An el evator

control syst amformation)d sichead piningeconditdoi@vofnsalid esst one
el evator path of
least one cage and waiting persons in said landing
places:;
f. image display means for displaying the situation
10 of waiting persons in the respective landing places
and passengers in said at leats one cage by means of
images obtained by said image pickup means;
g. said elevator control means including means for
applying the result of image processing performed by
15 said first image processing means to the control of
said at least one cage, and means for applying the
result of image processing performed by said second
image processing means to the control of said at least
one cage when the image processing carried out based N~
20 on the result of image processing performed by said
first image processing means and other information
pertaining to passengers and waiting persons;
h. a second transmission line for connecting said
elevator control means, said second image processing
25 means, said indicator control means and said image
display means to each other.
23. An elevator control system for moving at least

one cage up and down in at least one elevator path of
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< a building by elevator control neans, conprising: a.,- inage, i ckup ,eans
provided, in the inside of sard at |'east one cage; b... *.first and ‘secoand
i mge processing neans for 5 procéssing inmages picked up by said inmage

" pi ckup neans, said second i mage processi ng neans having an i mage processing

| evel higher than that of said first inmage processing nmeans; c. | oad
wei ght detecting neans provided unddstd 0 respective bottons of said at
| east one cage; d. said el evator control neans including neans for

appl yi ng t he resbuildingnmbye ejevadogi wprimolomeschshy comipr ifsimg: | mage
processing neans to the control of said at | east one cage when the result
of image 15 pRecesdmageppickupetieansspravidedtin he insids sifhgaddans
substantially agrees with the result of detection perforned by said | oad
wei ght detectiﬁg BRSE, ORRICAFRis for applying the result of image

Cont rol of SaiBear FAZEE oRBACoBRoaPan THRSS o RaCHHSSih Bt o 28mg
FP I LR X L S b R
et oL Bent SHOF LG Liagh i bhodiig! it hivi 31 S 07
accuracy cal cuighgd pPobBesingPievel REGRERSthaRdthBt of said first
image processing means; |
c. load weight detecting means provided under
10 respective bottoms of said at least one cage;
d. said elevator control means including means for
applying the result of image processing performed by
said first image processing means to.the'control of
said at least one cage when the result of image
15 processing performed by said fifst image processing
means substantially agrees with the result of
detection performed by said load weight detecting -
means, and means for applying the result of image
N ' processing performed by said'second image processing
| 20 means to the control of said at least one cage when
. the result of image processihg performed by said first
image processing means disagrees with the resﬁlt of
detection performed by said load weight detecting
means. | | |
25 24. An elevator control system according to claim 23,
in which said ld_ad .weight detecting means .in made
higher than said first image processing means in

accuracy calculated in the number of persons, and in




65 which said second inmage processing neans is made highgr than sald | oad
wei ght detecting means in accuracy cal culated in the* Munber 'of persans. 25.
An el evator control system according to claim?23, 5 in which the conparison
between the result of image processing perfornmed by said first inage
processi ng neans and the result of detection perforned by said | oad wei ght
detecting neans is carried out when tﬁﬂE;ntra-cage | oad weight is estinmated
to be less than 10 that corresponding to nedi um crowdedness. 26. An
el evat or oiiich| said sisavond ohmbgact processingt imearys asisemade descri bed
with reference to and as illustrated in the acconpanying draw ngs.

higher than said load weight detecting means in

accuracy calculated in the number of persons.

25. An elevator control system according to claim 23,

5 4in which the comparison between the result of image

processing performed by said first image processing

means and the result of detection performed by said

load weight detecting means is carried out when the

intra-cage load weight is estimated to be less than

10 that corresponding to medium crowdedness.
26. An elevator control system constructed
substantially as herein described with reference to

and as illustrated in the accompanying drawings.
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