.- 1 - ELEVATOR DOOR SYSTEM BACKGROUND OF THE | NVENTI ON

The present invention relates to an el evator door system and an

el evator including the sane el evator door system There has been
known a technol ogy of adjusting a door 'o]p'en time of an elevator 5 car
(hereinafter called "car") according to signals fromtwo sensors

provi ded inside the car and at i P$£§ 06- 347686). There
has been known anot her technol%@@bggggg?géf{i 'ﬁé) er's posture and
his or her noving speed by a canera provided inside a car so that the
car door open tinme is changed based thereon (JP-A-2005-335875). Still

anot her m T‘Pﬁ%ﬁ:ﬁ‘vﬁﬁo user in a hurry is detected, the .
car dooerpe ine s extende as been al so known (JP-A-2005- 10 !
162434) . Furt her riiteqresent inetutinaghites o whelehatohdoor aysteiand an plevatac incheling

det ect eg by a sensor provided at an elevator hall, an operation of a
door cItB e HEYaefooRsYSMt he car is invalidated has been al so known

(JP-U-6-73051) . SR 1ok i NVERHAIGRY, 4P d'a%o} Bp&GOMEBE APaSator

t echnol ogi es, when a user’'s approach |Is deteCted, a car door open
ti mes i caeitessinkder calbedd cad’y a¢dording tcsagqals:ﬁnmttwopsenﬂoemmdldéd orsidedhe cay and at

t th i b d
when a Alaading e ob Aol Tuert aat by ano e el omE Rt st aser's
a peri gfhsfub@ind 1€ oFfRer ﬁé@ﬂ?s@%d 8y h%ﬁﬁbﬁ%rbﬁdéﬁ Risieaedr s@aeM¥ car door open

reduci ng the operating effici en% el evator. Providing a sensor

i nsi de tanwrchmggd@as@ themqm (F-AZ90A568 5&ﬁ)ar Selrhgefrtbente@imh)gﬁllm Paigh when 2
e 2 I e

obj est 1@R43He PuRB&HRiord, I’a\te(ﬂﬁlbl@igyhﬁwﬁlﬁ:hﬁﬁliéﬁlad%eﬁﬁlaﬁiremtlgﬂeté@t@di b$ Y St
and the el evator with the el evat or door system capabl.e of preventing
a user prrwdﬁ@ct:@irapa@&mm hall. fegpeigtion of aﬁ!s%«vpmg btﬁgmaveﬂ? i qar tsynvailslmd

achi eveg, H@enaﬁ&v [fb 2079Bj ject the present invention provides an

el evat or door s s uding @ canera for taking a video of a
pr edet er m ned range set in the vicinity of a car |anding entrance,

and a control _unit 1t es a predeterm ned control signal
based m ﬁﬁ@ﬁ@‘{w the canera and transmits the
preget er m ned Corﬁd’cgfdu?% ﬂf@)lnvéxﬁlo?laﬂ@ nofldidtwHBh b use’ s??g%dﬁcl?f?srﬂe’i&tedaﬂ car

openi ng/ cl osing state the door. The contfol unit d cts a
pr esenclebabpmtone sfextended:i ngys obyseltta mer, candbeyprotegtet] Hionv catring into contact with
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time is extended, so that a period that the car stops at a landing is prolonged thereby reducing the
operating efficiency of the elevator. Providing a sensor inside a car and at a landing each or

20 arrangement of a plurality of sensors at a landing leads to complication of the system structure
and increases of the production cost.

Accordingly, an object of the present invention is to provide an efevator door
system and the elevator with the elevator door system capable of preventing a user from
contacting a door while improving the availability.

25 To achieve the above-described object, the present invention provides an elevator
door system including a camera for taking a video of a predetermined range set in the vicinity of
a car landing entrance, and a control unit that generates a predetermined control signal based on
video information from the camera and transmits the predetermined control signal to a door drive
unit so as to control an opening/closing state of the door. The control unit detects a

30 presence/absence of a moving object by analyzing the video information from the camera.

When the moving object is detected, the control unit specifies a position and a velocity of the



nmovi ng obj ect based on an opening/closing state of the door and the
position and the velocity of the noving object, and determ nes

whet her the noving object is able to get on the car. Wien it is
determ ned that the noving object is able to get on the car, the
control unit lowers the closing velocityzef the door relative to a
current velocity. Wen it is determned that the noving object is 5
unabl e t Bro¥iEg oBigct Rapd eroanqpgning/glosing siatanfdhy dooppustbe pesianand the velocity of
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG: 1 is an explanatory diagram showing a structure of an elevator;
FIG: 2 is an explanatory diagram showing a relation between a door and a user;
20 FIG. 3 is a flow chart showing opening/closing control of a door;
FIG. 4 is a flow chart showing opening/closing control of a door according to a
second embodiment;
FIG:. 5 is a flow chart showing opening/closing control of a door according to a
third embodiment; and
25 FIG 6 is a graph showing a state in which the door opening velocity is changed in

a step-like fashion.

DESCRIPTION OF THE EMBODIMENTS
Hereinafter, embodiments of the present invention will be described with
30 reference to the accompanying drawings. According to the present embodiment, as described
in detail below, a control unit takes a video of a predetermined range in the vicinity of a landing
entrance of a car by a camera and detects a presence/absence of @ moving object such as a user,
pet or baggage based on the taken video information. When detecting any moving object, the

control unit specifies a position and a velocity of the moving object. The control unit



30 reference to the acconpanyi ng drawi ngs. According to the present
enbodi nent, as described in detail below, a control unit takes a

Vi deo of a predetermned range in the vicinity of a |l anding entrance
of a car by a canera and detects a presence/ absence of a noving

obj ect such as a user, pet or baggage baged on the taken video

i nformati on. Wen det ectl ng any noving object, the control unit

speci f i edetermpegsiwhether amvmg\pbjegmm;getﬁn th carrbesadrog aotojpening/clasing statetof tie
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pased onte; AELOMATIRSLR e ul i dERH oG il e lfifpion
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h as reversing a door notion to open the door or

operation, suc

starti ngwiﬁ%‘ t@ARINGI t hout waiting. 1. First enbodi nent A
first enpqgish®Modithdd: be described with reference to Figs. Ito 3. The
el evator 1 having an el evator door systemof the present exanple 1

i ncl udes a car 3 mﬁ@hem’mﬂe@erﬁm&h@ldqscﬂbﬁﬁthh referersoitaFigayl 19 3t 0 The elevasor

2t each | Bk ol dBocOULEAlr LA QBbEN S804 St 201 ARSI Hand

of the car escr ion a assi gnnent

om t tied dowch imai hoisywmtoranﬂtvm eaachdamhng54 afd 4 t’matrobumtBl Owvhith dirols an

descri bed pravi ded at the | andi .
ot r anceHign phibe g 3.5 e Rteriaion sboubfatRtestet o e gt Rl S wainly
car doorcontrbSonapdied ofithd cat Peltbdgesaivdgor drive unit 20. Wien the 15
car 3 arrives at % I anddﬁng 4, a pl er (not shown % provi ded on the
car door 5 connectd®§RiqponS Fsai’ﬁ@ﬁ"gﬁiacﬂg@r aling ¥Ntapeestig g gar ¢ sughybat it can be

| andi ng diféﬁé’d fdicksapernad cﬂﬁ&bo?".i(?ss@;ﬂné@idd%s@tgw RRo&rivE AR 28 ‘Imﬂut
door gane s are opened fromand cl'osed to theit center here. ou

a soleal qaéél &@’é/ﬁ% #ra lagring haq c@upler (it ghotya) prakléﬁd o tharsardoanp kenress with a
descri pt t 2 4o k aﬁd §8§8¢Jehﬁ%ttﬁqundnﬁé"cgoﬁfi %\ﬁ% Etﬁ) ﬁ)l[' r{é%le car door

restrlct IS ex 5150
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Al t hough, t he presence of the cangra,8 can be hidden froma user by

ar r afigyi HEOTHROCAMREPRSURY e SRmairegigemay beddorted. + he present
enbodi ment is not Ah%béaﬁm fhich Qﬁéouwml@g{o riibd of the ARdIA Eﬁ&a%éég

to arrange the canera 8 to be exposed on a I'ng portion bove
| andi ng PEpiidedndhenpnen side affthg car door 5 and a canfree8 tsamasmtedavithin the uapeydamed .
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video o rm ned range e vicrni'ty o
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det e% i %gmgigm gt(\)NarL]rrange gqe catera Shto be exposed on a ceiling portion above the landing
entrance of the car 3.

The camera 8 is arranged so that it looks down to a floor of the landing entrance 9
and takes a video of a predetermined range SA set in the vicinity of the floor of the landing
entrance. The predetermined range SA is a moving object detection range which allows the

30 moving object to be detected and which is set, for example, such that both the floor of the car 3
and the floor of the landing 4 can be taken into a video across the landing entrance 9.

A detection range L1 on the car 3 side and a detection range 1.2 on the landing 4

side may be set equal to each other (L1 =12). Alternatively, the detection range L1 on the car

side may be set larger (L1>L2) or the detection range L2 on the landing side may be set larger



30 noving object to be detected and which is set, for exanple, such
that both the floor of the car 3 and the floor of the |landing 4 can
be taken into a video across the |anding entrance 9. A
detection range LI on the car 3 side and a detection range L2 on the

| andi ng 4 side nmay be set equal to each-bther (LI = L2).
Alternatively, the detection range LI on the car side nmay be set

| ar ger (@@L ) or the detection range L2 on the | anding side may be
set larger - 4 -
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In the neantinme ause th anera .8 i.s only uired to be able to
det ect dUSteS Fus e&ﬁe Eilo i tg%?ﬁ’@efi“ﬂ%/dlﬁfm%‘iﬁnr]?ﬁ\?}‘?@eﬁbj ect such as a

user, pet or carr iR mdaheme)HRERRE the RN BEL ISANoAIG rétRired to B Bk th defebtR
optlcal canera 8 but may enpl oy other types of sensors such as an

ul t r 48 orfositipn ang a %gcqyrpff,aay Bgving@hject such as a user, pet gx cgiriage the et pyration
control 1&' H(‘)ttlm%g‘.d% tle PR %ﬁﬁér’a Reg mtgﬂ gmgl%gtoﬁﬁl' 8";'»& & sisofQuch as an] ultrasgmc

control 1 ng the opening/cl osing o oor 1 ncfudes, for exa
movi ng objasend faediradag unit 20 11, a posi tion/ vel oci ty uni t 12 for

cal culating a posi td ect

Get 41 ng- on_poser b1 Bt BLE R RIBFNy od e AR Bt i 19 or
andf a dcmontmlhmg ﬂaa@pu?ng/@lemg afuhe gocrrrindludbs, forl ?ﬁmp@h neivingrubjectldbteteine it
con ur e un r urality of units. e contaipning a
ot or 8 gl e Bt efig e 14 67 eno Bineed bontionran B bR S GoTiGB Ghetie
control g@fnmg ola(bogﬁwm@eesﬁﬁ&ﬁ:@mﬁt 13Y 2 Q¥ Chte1GnR 177 S ROFISALHER Bt B
program by a m_croprocessor or by a 25 specijali zed control circlit

board. T laovThgcasspbent Honeths wﬁwé by 2 siggleawitor g phirdisp pbwnigsadnce
of the rEBHﬂaiﬂ% frd ré}Bés Pg,e add H‘n@‘?ﬁkfe nf’ﬂ{erfﬁﬁét%s;f fb”i!st(lf‘?hec&ﬁﬁ&%mt

8. The novin ect i nc r exanple, a user of the elevator,
pet whi dR can tsg}hlewsd bjccmp@m @prewemanadaqompatgepmgraohbsaa OMKEOPIDEESSOr Or by a

pushing, is pulling and the like. The noving

obj e% Sg&bgl{zgd;%(%*@eﬂ%@b% "30 noving object detecting unit 11 is an

obj ect which is nlke mgving objeet detsathhdignielt defsttse SeiBuidstee oDk etiving
el evator, Hereinafter, descri

whi ch ca e tion, of the
obj ect \ﬁg-leFtStB’e@‘ desgy ePé‘PfPﬂﬁat’toﬂé:r% P capmera . e%g‘i’rﬁpémg object mé{D‘YeS R

example, a user of the elevator, a pet which a user is accompanied by, a carriage which a user is
pushing, a trunk which a user is pulling and the like. The moving object to be detected by the
80 moving object detecting unit 11 is an object which is moving to the landing entrance 9 among
the objects which can use the elevator. Hereinafter, description of the moving object will be
made by taking the user as an example.
The moving object detecting unit 11 stores, for example, a state when the door 5

is opened before the elevator is actuated as an initial image data (initial video information).



The. novi ng obj ect detecting unit 11 stores, for exanple, a state when
the door 5 is opened before the elevator is actuated as an initial
I'mage data (initial video information). - 5 - The nobvi ng obj ect
detecting unit 11 determ nes whether there exists a user within the
detection range SA by conparing the imgg-data (a part of the video
informati on) taken during an actuation of the elevator with the
initial Thagevigarbectistecirginit Hrdejesminss whetber there axisty@ ugeri withi the detection
cal cul at i1 ion. ' | .ected by
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transmts the, predetermned control signal t{o the door drive unit 20.
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Case éa) shows a state in which a user 2( i's gefting on the car in
a hudpy tewghingdhe dops. dbgcsordance withi angstimatinadresuittod thesgsttington possibilityng t o
get on tlhy: -G8 . | ' r

Body or 1S A bRy BERRnEL TR R RERE0RY 13 ReRed bl B,

possi bi Isigngl anidatansthits the predeferminyd tatmhsigiad todkhe dsorFlriae dni6 20.
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vi de6? dat oS SEHpE PBHerRb i erydarnueh thy doors 5, 6 being clopgde he yseg UL is trying to
F1 owcharge: SIaYURE a4RAFanePERWEGY it BSrDS a8 With hisUr AE LRIy MWie LS Qﬁlﬂ:{uggvith
to the present enbodi nent. The control unit 10 acquire$ video data

f rom t héespagishasets. (Euthis casss thersi is 2 ppssiblity shat e serd&idma toweh theideors 5 and 6.
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26 from alanding 4. Every state shown in (a) to (c) of FIG. 2 can be discriminated by analyzing
video data supplied from the camera 8.
FIG: 3 is a flowchart showing door opening/closing control processing according
to the present embodiment. The control unit 10 acquires video data from the camera 8 (S10),
At this time, as described above, the shooting direction may be adjusted depending on an
30 opening/closing state of the door 5 to determine sizes of the detection range L1 on the car side
and the detection range L2 on the landing side.
By analyzing video data acquired from the camera 8, the control unit 10 detects a
presence/absence of a user, a position of the user (may be a user’s contour) and a moving

velocity of the user (including moving direction) (S11). As described above, by comparing a



By anal yzing video data acquired fromthe canera 8, the control unit
10 detects a presence/ absence of a user, a position of the user (may
be a user's contour) and a noving velocity of the user (including
noving direction) (511). As described above, by conmparing a - 6 -
plurality of the inmage data between one-anrd another, the

presence/ absence, position and velocity of the user can be detected.
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than a L , I [ .1 h .
oponi ng) Srek RAVRLAEthe st yelodfy GEME uBbr 4 Mebechl b MERERRidn e closine
whi ch i svebysitngf thedoend $S1l JoweBahtodnpemve kthe safehie  Userrendinthie @sqyieabdatoedt

fromtouchin h 5 and 6. 25According to the present
enbodi rneocr;;‘[q!1e §%d§%rgg%%d above, by analyzing video data fromthe

carmera 8 pL ovi ded Iifjinisalete_\:mmgd th&gﬂieiu@ét I@date!dhﬁ‘;lﬁ:x?ithe_aetewﬁt?trhﬁge %@M uﬁ?ﬁé to
IS a roacni n | S etermn a t nl n Cl oSl n (0] t he oor_ . | S
bont B! afon Mt «ughiE e oren e SR NSl Pk reacenia i i theides g i o

sensor s raéh ihfdahé rAhdHe Gr MO IuRAESRENERS b ¥nd & N SRE Blai 2 PRAMARRED Vo,
can be inproved without an increase of cost on The el evator door

syst em thecontral ynipl) resgsesdhaenening/desingpestion efthe dedsScingwhan opens the door 5
when a L i Vil Qi | i .

cl osi ngqﬁg holgis% @é%%dsﬂ@g)dor&% g%qulgg{ 3{59{?1 geé c%gé h‘é&@rréod:/%%&%lrugépﬁ odr? ors
of the dowd 65 is reversed. Thus, a waste tinme in the case that the

S SR X A I

saf ety aiam freeh ihalbinkia)8 potiiedién &ehper Partibh6ef tBP e 3t wAgth&fdol Gk ACY -
approaching is determined and the opening/closing of the door 5 is controlled. Thus, it is not
necessary to provide a plurality of sensors at the landing 4 and consequently, the safety and
usability can be improved without an increase of cost on the elevator door system. In addition,

30 according to the present embodiment, only when a user exists in the vicinity of the landing

entrance 9, the closing velocity of the door 5 is adjusted and the moving direction of the door 5 is
reversed. Thus, a waste time in the case that the car waits with the door 5 kept open like ina
conventional technology can be reduced. Accordingly, the present embodiment can improve

the safety and reliability without reducing the operating efficiency.



-7-.2. Second enbodi ment The second enbodi nent will be
described wth reference to FIG 4. According to the present

eénbodi nent, if no user exists within the detection range SA, the car
starts after a shorter waiting time than normally. Furthernore,
according to the present enbodinment, if-gt is 5 determned that a
user located within the detection range SA is unable to get on, the
door 5 i 8 %dcowrbembpdiimetie car starts without waiting. FIG 4

is a flowhart of r ' 0si ng..centrol. processin .

according to the p#ﬁéx?g%%agﬁ%g%ﬁ{r?g%m bﬁ](%egtg’lr?gggétégffﬁ%n?ent&%ﬁgetg ¢pfgording
" steps Sl © thepBidt eBlddimanif 83 bsererisisovichth the deteétiod.radge SAitie car starts after a
pr ocessi S13 nent oned_ 10

step S20 is execyted_instead of the step 1C
PR & 5P B e than SO RTAllyC EnFRcrepiss teogtinafo e REpe R BTG 1
in FlI & 3detélatigddnadtiaaiser [0t wittan tHeldeREEACAnEd DATLARDIE td St of TROBIFBNS
w |l be descri I[f the control unit 10 determ nes that

ed. ) f.
no user QQ?@@EW%%TﬂW%‘E‘t@@fﬁé‘fm&n range SA (S12: NO), it makes the
car 3 wait for a tHa®s 8hQlhRhart BAMRe Bodl; @Bh%f:l'ogﬁ @&ﬂro?é@c&ss%ﬁ%@é ding to
h ‘cf nge , toﬁe

That is, because no user exi sts W|_th_| n tp e detection r
control thapresary embpdiment hdhispro@ssing ihBludesethe stopstHOwe S¥RiST#rdfS36 t he

nor mal tjipe. . r4 Si: Lt the detectiop,.ra A .
(Sio veaionkd i F, TuCBloEENGY. e s b BT iias BEE 5RE Sy Sintioned
( S14:310NGh FIGHE: andstep 821 isekdcuted instexd f tHehyespdi 6imentibned| iy FIG: 30 0 Mereinafier,
waiting far.th ser and_ allows .the car,3 to start (521). The present
enbodi nerﬁ?mlr’(a%‘ﬁﬁé'eg‘ifctﬁm%t@éjﬁftie&[h"a‘tnfe&hw&ﬁlé‘?‘feécr%q‘fg' same effect as the
20 first enbodi mentthe totittd) BAIEDO BeteAGARA HALNS ubR kRQ WAMBSMEetection range SA
enbodi rred:% i.f it iis confirmed that a user to get off the car 8 or a

t, If A ! :
user to (et Q) dteakes thegartwatt fasia tims shortes than el tirse erd stesh(§28hgeThat
SA, the jgajecfisé AN ufe Rl Wit i H&e&io%a&gb%f Eﬂe%némg&% ag&%gﬁe &3t
nornmal tinme. Consequently, a waste waiting fine can be reduce
t her éby starpyishiaun greiting forpbe marmabtimes i ci ency. According to the present

CTDO0 T e BRI uBSH O SRS T S
doors 5 thatdheSyset khenatde todges bm(S19: WO theitontdl trinth cldsesithe daonLAMS Stithpuof
e el 1 et et o oS K BOFRISERe. oper at i ng. of {1 ci ency of
the el evator. 3. ThépbseraabodiBBit having such a configuration exerts the same effect as the
20 first embodiment. Furthermore, according to the present embodiment, if it is confirmed that a
user to get off the car 8 or a user to get on the car 8 does not exist within the detection range SA,
the car 8 can be started with a waiting time shorter than the normal time. Consequently, a waste
waiting time can be reduced thereby improving the operating efficiency.
According to the present embodiment, if it is determined that a user located
25  within the detection range SA is unable to get on the car 3 without touching the doors 5 and 6,
the car 3 starts without waiting. Thus, a necessity of waiting for a user to get on by reversing
the operation of the door 5 is eliminated thereby further improving the operating efficiency of the
elevator.
3. Third embodiment
30 ' The third embodiment will be described with reference to FIG. S and FIG. 6.
FIG 5 is a flow chart of the door opening/closing control processing of the present embodiment.
According to the present embodiment, if' it is determined that a user located within the detection
range SA is able to get on (S14: YES), the control unit 10 closes the door 5 step by step (822).

FIG 6 is a graph showing changes in position of the door 5 with a time passage.



30The third enbodiment will be described with reference to FIG5 and
FIG6. FIG5 is a flow chart of the door opening/closing control
processi ng of the present enbodi nent. According to the present
enbodiment, if it is determned that a user |ocated within the
detection range SA is able to get on (Slg: YES), the control unit 10
closes the doors step by step (522). FIG6 is a graph show ng changes
in posi th?]OfdfnateWélSd@fbﬁa@ aposiion of thnéowstgb@b;qttom ofhe orfinatecuxdi inditases a

d} f h di
i 3 | nat e ERoEpRRRRIA o8 of U oilRRle o R O APl S i o B e

i ndi cat e@mamﬁlchﬂeytlmpen posi tion. The absci ssa aX| S indicates tine.

Assune that at ti egins to close, a user i
dotected w thin 5 TREMGLRERAHTT ﬁf‘dletg%g\ Fpepd G bt eleetsdpicin
t he userthe detattion rhge®N ardrit i% H&eﬁﬁhe&haﬂtﬁ@uﬁ@ BtabR to WRH dn thdcdrBanTHE Esntl
predeterm, ned ContrOIB'F‘idIth fromthe door instruction generating

uni t 15 Yt {zangpgs a fasc contsok signal e thedooa nsirugtion gengsating untt 15 to
st ep- Ilkmeaa&mr@suﬁls@@&, aasesﬁ@worshﬁ thbfste Jike Mohfmgfyeﬂml@raﬁgﬁﬁ has

gotten on at tinme T2 anal yzing vid ata romt

cont rol qeafirmerthat 3d-§éf &SlﬁeﬁmatBn‘&tTZdJyrﬂnnmilngwaieodatafroasthaszuaderhﬁ the

L0The P &af0iua RSB aBAM 29 bR JRAUE; 8RENIPed conf i guration
ec ir

exerts t sane ef eonha é’nbom ments. In
addi i@on, accor di ﬁgepmserhempmhmmhaemgmhh aben¢-descfibéd configueicar seRethe

e doorsiieie o Bttt usp Eeafi Faeng Ta3afFon getsralde i ee Risfel can

be evokeghbodinidne xnp@r@tdnme@thathlasdﬁlmateﬁwuﬁhﬂh@wéﬁmfr eFSA%%IE to get
enbodi nent aIIo ‘fffr to et on the car 3 15 nore sa

In the rPé'aWﬁdﬂ%f 'PWLPS depbyt s %veﬁn&q rgshlt; ES%é@twré@ﬂrcmtbwow ke

above- degpertiesr waRest sre "I‘h&refo]:@ @Epredehd tl.rﬁg)dhﬂentt B0y %]US%% £od 8% r&[ag
vari ety of additions, nodifications and the [ike within t escope
t he ﬁe%ﬁﬁlﬁ]\}’entlon - 9 - CLAVS: 1. An elevator door system

conpri si ng: In the meantime, the present invention is not restricted to the above-described

embodiments. Those skilled in the art can perform a variety of additions, modifications and the

like within the scope of the present invention.



a canera (8) for taking a video of a predeterm ned range set in the
vicinity of a |landing entrance of a car (3) and, a control
unit (10) that generates a predeterni ned control signal based on
video information fromthe canmera (8) and transmts the predeterm ned
control signal to a door drive unit (20)g9so as to control an
openi ng/ cl osi ng of the door, wherein the control unit (10)
det ects &lpfSence/ absence of a novi ng object by anal yzing the video
informatyon fromt w ST when the novi ng obj ect
(8) is d%’t ect ed, t%gei%on r%logg)rsltlefll%oﬁnéj&sﬁg'es a position and a velocity
of the noving obj ectameraX 3y &iréakingrewdetheftahredadimingd vangg salh thetvidisityedilae
to get op ihe'ectaarn bat§ed ?5 ag; openi ng/ cl osing state of the door (5)
and the 68 e POISRE" ¢ FE Wée city of the noving object, and

when it is determagbhait (1 OehapehdgedDpREdternfinaiontrbIdighet b288H dd@deo
car (3),.the control unit lowers the closing velocity of the door (5)

rel ati velfgmation from the camern.(8) 9r}d trangmits the predetermiggd gorjtiol signal &g adoar dame

that theudiDgbng 2ARb 8&dirol 8n StakbRIdshedRthelibot,he car, the control wunit
executes a predeterm ned operation. 2. The €l evator door system

accordi ng to cl ai rfvherein the control unit (10)deteets @ prastrer/abseaceafia movinbplget by s
not dete ; : 10 r the car (3) after making

t he car %@Wig}t?ee‘flg&y‘oglg%%Eé?r%’l}l%)ec&ﬁl%%rgiset shorter than a nornal
waiting time. 3. vitiee thel reovdngobjeld §8) isgatewed, drcondingittspecifiegiapodition aii a
wherein the.predeterm ned e ion is.an operation,of .opening the
door - ( 5y R R B RO P RSP hhes o BBeriRR iyt e e e on the car
wher ei n tidsed i agfepingicheiigeRey ¢fithaodbor 5)and tRgomitibR Bndthe G4OGHYT thdY8oving
door (5) .and s%artl ng the car (3). 5. The elevator door system

accor di riPEb ®Bfaim 1 or 2, wherein, when the control unit

det i that t ! i i ‘ {
eternines that tmelRyi ordhhhafe A0)ify bGoAH il é&??rggﬁé g%rte(g)?%hye

control unit (10) causes the car (3) to c e the door _
step.  eronispl usitdgwers thej singaielogity péthe dearfprelativoto aqusteativededyradiing t o

any one of clai M8 yhef @ iPdetermined that the moving object is unable to get on the car, the
control unit executes a predetermined operation.
2. The elevator door system according to claim 1,
wherein, when the moving object is not detected, the control unit (10) starts the
car (3) after making the car (3) wait for a predetermined time set shorter than a normal waiting
time.
3. The elevator door system according to claim 1 or 2, wherein the predetermined
operation is an operation of opening the door (5).
4. The elevator door system according to claim 1 or 2, wherein the predetermined
operation is an operation of closing the door (5) and starting the car (3).
5. The elevator door system according to claim 1 or 2,
wherein, when the control unit determines that the moving object is able to get on
the car, the control unit (10) causes the car (3) to close the door (5) step by step.
6. An elevator including the elevator door system according to any one of claims 1
to 3.



