" e3e| TWRRSt UQAU-V6WITW | ?0a mioou 4, DESCRI PTI ON PASSENGER CONVEYER
FACILITY 5 Technical Field The present invention relates to a pa@gqnﬂq@
.(passenger) conveyer, such as an escal ator, a noving wal ks <novi ng Wal @6
and so forth, and nore particularly to a passenger conveyer facility havi@@
an inproved use condition nonitoring 1Q apparatus. Background Art As the ~
conventional nonitoring. apparatus for passenger conveyer, there are
apparatus for preventing accident upon 15 occurrence of abnornﬁmmWHmmm w
operation of the passenger conveyer DERCRIFTIRMi t ori ng abnor nal m "mm
and stopping the passenger conveyer after appropriately giving cautdgggeOr
gui dance. For exanple, as the first prior art, as disclosed inQ@%mJa@anese

Pat ent |'i cation Lai d-ope . isei 4-27719 a load curre

escal at é?pi s noni t oned topb?@gﬁf@é‘gﬁg% a@[ﬂ}ﬁ%&rﬁ f%’%qlej-slo\?i cting ”M ”Wmm
board upon slight over-loading, and to stop the escal ator after *G00002*
prelimnarily providing guidance by broadcasting. Z5 As the second prior

art, as 4is i se utility Moddel Application Lai d-open No. He
sei 6-8 77?E%ﬁ§ﬁcgﬁs§?§§3Fsmjtch of the escalator is operated, in case of

the matter touchi f'ﬁJE%ﬂq%ﬁ§ t e i
instantly, and, iﬁﬂgé?é@% n gi ure o ﬁggﬁﬁﬁgfg ﬁ%ﬁggégbgﬁgr@pf%ggﬁqgtpL
2002 is st ft e ehim N C : c Lk

third prior Qggt%,gygsr’d:sggr]oégga'?ﬁé%/ca%anese’ %ﬁpy;%oﬁéﬁﬁipgﬁ?ggggoﬁﬂ H’l?

pai d- open NandSBewEop@hl3GAH4 more phe-tiaaFeNgef €O YLEsdhbER EaRvaps rt ake
a view over the entire 5 transporting path, a portion where cannot be
viewed is pifakddimy byhavicageran animprovedt ousdi s@omd ingi drhe mowkedring
image is installed in the vicinity of an operation switch of the passenger
conveyelQ Aappperausr. perforns operation of actuating and stopping the
passenger conveyer after manual 1 y 10 confirm ng that no passenger is on

t he passenger conveyer by

Background Art
As the conventional monitoring apparatus for passenger
conveyer, there are apparatus for preventing accident upon

15 occurrence of abnormality during operation of the passenger
conveyer, or for monitoring abnormal condition and stopping
the passenger conveyer after appropriately giving caution or
guidance.

For example, as the first prior art, as disclosed 1in

20 Japanese Patent Application Laid-Open No. Heisei 4-277191, a
load current of an escalator is monitored to broadcast a caution
for restricting getting on board upon sTight over-loading, and
to stop the escalator after preliminarily providing guidance
by broadcasting.

25 As the second prior art, as disclosed in Japanese Utility
mModel AppTlication Laid-Open No. Heisei 6-80777, when a safety
switch of the escalator is operated, in case of the matter
touching safety of the passenger, the escalator 1is stopped

instantly, and, in case of failure of machine, the escalator



"a rmonitor screen. As the fourth prior art, as disclosed in Japanese Patent
Application jai d-open No . Hei sei 5-319762 , a fl ow of passengers of the

. - passenger conveyer is monito red on the basis of an image 15 dat dl3 dtl 2002

abnormality is judged based on di sturbance of noving direction of the

i rnage data determned by rnoving directhon of the passenger conveyer to
produce an alarmto a nonitoring personnel or to prevent expansion of
accident by speed contrqgl . In the foregoing first prior art, while

br oadcast i ngS zexappedcaifiig rapredtinomary pernfameament &y neroadcastangupt
operation of the escal ator, due to overloading of the, passenger, it s not
possi bl e to attrab$ e &hiiiréhpsf ormerbasseddsr |8k 10naPIRSE 34dilHEY The
f or egoi ng secgn? priQL.art.is directed to attracting 25 _attention mﬁgg t he
safety swi t YRR oARA 3T Qe LAJELIORER NQ- 0Bt @ d 60aABR0<d 4he 18 a1

itch i ted, ab | it t be detected. In the f [ third
prior art, RAROSNOPGAGHBNE YRS VBT EBchel BT HRERE HehAmddieantire |

[ : i . . - i.bl fel | d
(%_?83' CM:f*hoL rfﬁ?@%_&apgoﬁaﬁbE’ﬁﬁeozogrgér% A o e TRy
possi bl ot cBuP BTy EeMe B8 A" 5 BBl 58h. 87 5P TN a b sheh g e 3 g
obj ect of the PRERGTY elMMFNHH VL A AERGR! SEARLAYYIF fafd |1ty

. i 9 O¥F d&n 3o
whi ch can attract attention to a user.ﬁégzséﬁéer?@?or proper use of

passenger CERYS¥R{er ThEoHGEPAH . Ob] RAt BpeFALOPT 85ERFo HRY CEPOFatPolr Q) de
10 a passenger conveyer facility wherein, in a passenger conveyer having an

i mage pi ck- gptoeenagf @hdnotbppei hgdthe fdssdiiae dorpkeydr R nindgad yf or
attracting attention for the user for proper use of the passenger conveyer
and carl(al saoh€irmsnd that nospasseongepfisausetd pavsEngE M tgomfeytdre by
passenger conveyer. 15 The third object of the present invention is to
provi de a paswengtprcenvegdr. facility wherein, in a passenger conveyer
havi ng an i mage pi ck-up nmeans for, nonitoring, the inmage pick-up neans is
used for attractifg Ehe SQUrdgd poiormertis&s gaﬁcapésdrmsﬁanﬁnqm Pgdesdnger

passonger CBROLYERT Bt S Soof e Ted be3ant tem &N Uk LPEERde S
di scussed i gedgiabl Jda (s E8hl@YLPS; Shdfi4a il 8h £RE BERWLFE mage
15 data, an abnormality is judged based on disturbance of moving
direction of the image data determined by moving direction of
the passenger conveyer to produce an alarm to a monitoring
personnel or to prevent expansion of accident by speed control.
In the foregoing first prior art, while broadcasting
20 attracting attention 1is performed so as not to interrupt
operation of the escalator due to overloading of the passenger,
it is not possible to attract attention of the passenger other
than overloading.
The foregoing second prior art is directed to attracting
25 attention when the safety switch providing in the escalator
1S operated. Unless the safety switch 1is operated,
abnormality cannot be detected.

In the foregoing third prior art, manual judgment for

presence or absence of passenger 1is required. It is not



25 According to one aspect of the present invention (An aspect of the
I'nvention) , a passenger conveyer facility having inmage pick-upngﬁfns {or
-imagi ng a condition around a passenger conveyer and perform ng 4W¥0Wb
around t he passenger conveyer on the basis of an output image of the inmage
pi ck-up 0 3 JUL 2002 - 4 neans, conprigses inmge processing neans for
detecting a passenger utilizing inproper condition of the passenger
conveyer on the, basis of the output imge of the imge pick-up neans ,_and
gui dance mER@SSTle at@cagteny ActeatroANHos tPRpWIFaOUTS Tide r¥@ @M@ fupon
an out put of the inmage processing neans. with the construction set forth
above, it b@@%dﬂ%eﬁ%ggrble to provide the passenger conveyer faci lity which

Conveyer - 10" Accorti s FOULEA REF OSSBERY Of 1Y 1 TrUARcs e cul ar
onor mal conth 18aae brean ad BBRRTPed i Tt MY BE TR i g okt
. v G ee”
roans Tar | et ik LY eRRTPRhe 1B b d s ger Conveyer and per of i ng
ToNiLori NG ar oundr e PRSS HARIC C IV RKE! o PBSEAE PASLL0hn 2Ty 48 BfloyitRae of
compri ses |1 mage p or

t he i mage pick-up nmeans rocessi ng neans etecting a

passenger %iadgéé}ggém&wgy@pnﬂééim fwhén @aﬁ%edwa&@%@wtmhw

basis of the output™imge of” the 1 mage 20 pi ck-up neans, gul dance neans for

attracting atyeaki opasgenyEPNOFS Tplﬂ%edel@@@'dﬂ s SEh gk pé'én@%yé Re
i mage processing neans, and neans for storing a fraction of a predeterm ned
period anong the Dhié psécondgebpécthefi nhgeppeskntpinvansiion res paasd deo
operation of the safety switch. 25 with the construction set forth above,
by t helfomampasseyegeri conveyeeanaciil ntydeie fehn | d naatpassenge acosvelyer f or
i nproper use , the imge can be recorded for inspection of cause upon
occurrence havianganmimage wfckHip peadenter mashieyeing Atber timage 93 ck - t her
aspect of the present invention, 03 J UL, 2002 _ g _ the output of the
i mage pi ck-TRRnedsUsed el 36k ract bogiafgteme! adngoe eser Ho RS opeder
conveyer in qger ign and/or resting and al so,used f safely acéu ing.
g%h 88 f ror ™

and/ or st opp? e %is PATGENIInVEPBY Y EAd YU d&Ale BISPhe:i Uzeds
LB on 1B PRRG AP Al A0 RRRSRAET SOMEIBic YIB! Lavayeih (e
or tha User who ors ononid I Baa STy Roe AT UEE TR FEI R LD g g et e
mal Nt enancey REJsANg¥r conveyer facility wherein, in a passenger conveyer

having an image pick-up means for monitoring, the image pick~up

means is used for attracting attention for the user for proper

use of the passenger conveyer and can also be used for safely

20 actuating and stopping the passenger conveyer.

other objects of the present invention will be discussed

in detail in the following discussion of the embodiment.

Disclosure of Invention

25 According to one aspect of the present invention (An
aspect of the Invention), a passenger conveyer facility having
image pick-up means for imaging a condition around a passenger
conveyer and performing monitoring around the passenger

conveyer on the basis of an output image of the image pick-up



on the other hand, accident potentially caused during resting of the
passenger conveyer can be nonitored. On the other hand, since t heg 3 nwom(f or
-the predeterm ned period before and after the timng of occurrence of acts
dent 15 on the passenger conveyer or therearound can be stored, a custoner
enginee r may easily verify the cause orgthe like of the accident fromthe
stored image. al so, upon renote actuation/stop of the passenger conveyer,
actuation/stop can be done only when no passenger 20 is present on the
passenger 8@@NSyer COMPIMBREY e MRgRt P.rogess NEsBERPS or0bf dBtRGLIRY FRy. 1
is an illustration of a.construction of one enbodi nent  of an escal at or
facility a@@éﬁ@i“ﬂ&r‘touiiﬁg‘Eﬁ@genlmQSOPﬂUerﬁ(P"dﬁﬂ,tFPQ of ithey pansengss

bl ock di agram showi ng a mni t ori evice 7 of one ephodinent in.Fjg. 1;
o 3 o hOoPVENAaPT RO S Br S0BSQUEPLECHTRGS ST (€ NBADECRT PHEV] ce
Lo LS hiangd nd oo peafs i Sar rhR el AL AR Thb She oL 0P
of hanggo A oyl R d b TS EARES Vg AR fPotds Bl feggsF o ©
08 B oCessL R PRg ik iy fon ik 'FRRCh, HSAN G g o
(PO 10, PIRBEBIS, (8 BRORCSUAN BRI ORI e B Bich it
7 when a r g AChYREh@A oANGT SEHP usWiIrt £8r I dFe PPRIATEY kRefpdsséngapd
conveyer.
10 According to another aspect of the present invention,
a passenger conveyer facility having a safety .switch active
by detecting an abnormal condition of a passenger conveyer,
means for stopping the passenger conveyer by operation of the
safety switch and image pick-up means for imaging a condition

15 around a passenger conveyer and performing monitoring around
the passenger conveyer on the basis of an output image of the
image pick-up means, comprises image processing means for
detecting a passenger utilizing improper condition of the
passenger conveyer on the basis of the output image of the image

20 pick-up means, guidance means for attracting attention for
improper use depending upon an output of the image processing
means, and means for storing a fraction of a predetermined
period among the output image of the image pick-up means in
response to operation of the safety switch.

25 with the construction set forth above, by the common
image pick-up means, in addition to attracting attention for
improper use, the image can be recorded for inspection of cause
upon occurrence of abnormality of the passenger conveyer.

According to a further aspect of the present invention,



Fig . 10 is a fl owhart show ng another exanple of process 15 procedure of
t he noni toring device 7 when a renpte actuation and stop sw tch 13&;&&
-operated in Fig. 1. Best Mdde for Carrying out the Invention one 'w%%t
of the p resent invention wi 11 be discussed 20 hereinafter with reference
to the drawings. Fig. 1 is an illustratign_of a construction of one
enbodi nent of an escalator facility according to the p resent invention. In
Fig. 1, 1 denotes a _hand rail.of an escalator, 2 denote 3.denot es
& &dafel &ét

a gear con QYHHT §Y ihgy 1rRoS P ¢ ua)mgara@nb%egs fbtopg and
5 denot es control un|t fPr controllin g t he not ? P a nmeans
such as a P2 S (R Y9 he %%E%Y%Fo?naﬂﬂe Ak ?@ 088 to

e roni ot i e, ARG 5T a&"uawf St BaTvenct e J8 et siRp s cResy
LZ‘C: ncor por e g Ao Mbeaé&n&siﬁhéﬁeﬁﬂﬁfw hﬁﬁh%agﬁéieﬂ
i ng el PO o ERTEF aBhvEdeh RNETES RERINGINND 10 %0t the
escal ator and thgrag %@dcaﬁeemt@sov\@@tq&ﬁrﬁ% 'a%\feonghhtﬁnfm%1 E8?1ng

escalator. On the other hand, these inmage can be stored. display neans

such as a l:ldwlhkecb)é?ﬁf@irmédspé@e/n WhB1@ s Ayc@iande dpekatabn acs}fauﬁeo
output neans 9 , such as a speaker o r 10 the like are used for providing

gui dance) faFsayat tcatveygr atdenénonokocabhleeusetratteiefescahat oser

Qui dance for attracting attention are, against getting on board during
resting or wiTo meé nreneogs)y” Pba&nﬁartheaipaSsemgexingoMﬁdxenestn@hgor
"Pl ease get out as being in naintenance" , 15 agai nst inproper boardlng or

pl ay pl ntmaﬂmmqnanﬁe Q@Eh@hgobver t he body beyond the hand rail"”, "Please

ride in correct attitude.' pla around pl at " 0 On
mai nt enance oper &N d'rhesvﬂttf@f i’@ri ‘¥ th%%EWLﬁyn@a aaaHFeﬁance
operation to the noni qalqg devi ce 20 7. To the ngnltorln d%V|ce 7, a
function fdtdctehtTTont " (RASTINIFF ntAGVENGL FB"pISsERGALTIS oresent on the
escal ator when a af ] ng. s a i
bui | di ng nanagerQngghgoékﬁggﬁﬁﬂﬁ?n%1nﬁe?gR%he zFﬁfgﬁg %#%%gsﬁpﬁgﬁﬁed or
a mai Nt enaneai-{RNRIFJ Y IR ARt iRIRd! 8FCbccurrence of accident
15 on the passenger conveyer or therearound can be stored, a
customer engineer may easily verify the cause or the 1like of
the accident from the stored 1image.
Also, upon remote actuation/stop of the passenger

conveyer, actuation/stop can be done only when no passenger

20 1is present on the passenger conveyer to improve safety.

Brief Description of Drawings
Fig. 1 is an 1illustration of a construction of one
embodiment of an escalator facility according to the present
25 1invention;
Fig. 2 is a functional block diagram showing a monitoring
device 7 of one embodiment in Fig. 1;
Fig. 3 is a flowchart showing a process procedure of the

monitoring device 7 1in Fig. 1;



by a custoner enginee r. 12 denotes a renpte actuation and step swi tch
installed in the building manager room 13 denotes announci ng neans for
. notifying that actuation and stop cannot be done for presence ofjpgs3ehger
on the escalator, and is a 0 3 JUL 2002 g character display by liquid
crystal, LED or |anp, speaker, buzzer or.the 1ike, for exanple. It should
be noted that the basic function of the pem)te actuation and stop can be
realized even when the announcing nmeans 13 is omtted. 5 Fig. 2 is a
functional bl ock FiGgramSshowetqided divathasrt off a iseepofid om g Pedice 7.
An input portion 71 receives an operation signal of a safety switch from
the control unit Bi@®r & 35gaal explamatomne ihdisttavomnef har derecddeq at or
is in operation or not, receives an, jmage information fromthe 10 i mage
pi ck- up nedHP@ss QbiRANI WG iYHalr WHAhan @R HHRGeeREREE SSPBGaPOFH 18N not
fromthe ma} tenance operation switch 10, and receives an actuation and
stop signal rdmEh@: renote actuation switch 12. A j udgnent portion 72
per f or j udgment _whet her. t he escal-ator_is in eratian or_pgn i nt enance
s Ju PLds

or not, 2performs AEj ulgreht ARnEPMIANAL s di § USTTALA O R gioen

T ad o ¢ MsiCess T SR 4Y, b RN, EAE iagRonfEteRhing, BRF s Tl ren T

performs Op@f’@lti n by detecting abnormality, such as linb of the passenger
is wedged or S0 Torth , and several kinds including 20 not shown inlet
safety switch . dijye ghaffandeef FlddsHblichapteBrolakh 8s5saheygavisich
skirt guard safety Switch, step oating detection switch, energency stop
button or the |ikejgnygbeioraw degbtanatsrygernopstddnt bF esealiaiaee by
operation thereof . 25 An inmge processing portion 73 perforns judgnent
procesd0by upd@eimpgopeseepy of an iinmge daaringapomticed 75 oim thegi nZge

pi ck up neans 6. A guff de and control portion 74 perfornms various guff
dance dependi ng upbg. thel s es dilowath g i grenti g antee eixangd eprodt @s piregessr t i on
73 using the display neans 8 or the 0.3 J Ul 2002 _ g _ audio output
means 9. DepReGeddgrapph at meni el hgodeyiiggne Whenna t FRMY FRaGE iy a ot angy
ports on 73 , a commﬂd Ls.issued to the cantrql unif 5 to perform

actuati on aHeORtIWIBEN hE dscapgratedTi® Fidge Ist e portionh 75 stores
i i nf ti f .5 | dth d pi ck bef d
aftor operation i dndEifa s outheke Mo ia BRet: Eanste Fr Bbress’a

L aral Ok . . . _ . . oAl
ot he Tuai A SER QO TR A RIFRAIAT UL P8 O WRANS. FenbrRlBE] A cd on on

attention, aRd &bpnekitEANID 8 bperhtell anpqycing means 13 in the

bui | di ng manager room Next, a control proceduré of the shown enbodi nent of
the nonitoring device 7 will be discussed with:.reference to the .
flowchart of Fig. 3. At step Sl1, the judgnent portion 72 makes judgnent 15
whet her theBestalader fos Garmgii ngeoancdehepdnaestdmnor st oppi ng or not. when
the escal ator is on maintenance operation or stopping, at_step 52, the

i mge processi ng Qe embodiBemntket thedgnesenuhigtent itdrewpadd dendeéscussgedesent
on the escalator or not. If the passenger is present) at step 53, guidance
and 2028ontherepeaftesnwithpeeferapcguit@aitbe Hdeavdindsacting attention using
the display nmeans_8 or_audi o outﬁt mean mai nt enance .c())%era ion, a

gui dance such as FHeade Tget2Buf Esﬁé'fﬁaoi?‘h i At EPAFELUGE I r@8EeffEd |
?ggt ?Eg.r. eisge'!rgtgggyﬁ?ﬂﬁlgﬁ Fie e’scsaulcaq:oars fapc]ﬁ 'Ie'lélcsf arcecforr"jairhg:}c O HR Bge\gg'nlte
invention. 1In Fig. 1, 1 denotes a hand rail of an escalator,
2 denotes a step, 3 denotes a gear connected for driving the
25 step 2, 4 denotes a driving motor, and 5 denotes a control unit
for controlling the motor 4. 1Image pick-up means 6 such as
a camera images a condition of the escalator and there around

to feed to a monitoring device 7. 1In Fig. 1, the image pick-up

means 6 and the monitoring device 7 are illustrated separately



25 when the escalator is in operation and not on maintenance operation,
process is advanced to steps S4 and S5. At step S4) the inmage pro&gsﬂg&
portion 73 perfornms detection of hanging out riding or play plank: A %p
s5, nmonitoring of operation of the safety switch is perforned to 03JU
L 2002 - 10 store image over a predeterfined period before and after
operation when the safety switch is operated. The hangi ng out riding neans
t hat the pagsenger _gangs .out the body beyond the hand Tai 1 to .outside of
the escal at b0 5apidy tatdnl mewtey SEANG Higi n HOWRYREti dR BPFSSICE t dtihe
operating direction of the escalator, playin round.the platformor

hangi ng ar JBARTEPiBIf BEVA Cewti 116 tHIE 'f%)g‘P&gWHEWBeﬂ?ei dmage dtrdéed in

th t ti f di tly.t itti i Vi ith the 10
cont ol - uni 8P BEINS R’ CUERNRHAFOTINM S8 Ferlcls LR CaR BSaER PEAPSENGE when
transm ssionc-and_reception tgiect hg@ai gcnal S perforn&ﬁ vi,a a.not shg‘wn _
mai nt enance® IRATENGR 1N W £PLAIATOT: NARII A PURNET AEPYt ¥ Estdlatdr s
. " . , : _ ot .
i gnal £ om 4L okt 881 PRk BT rIRKCRRLTEY PR CRETRE A0 SRR 7

'n the al . , g . .
esting can’ta SoELERTquAsy HREnd IR CRBBh lerat iy PESRAT LRI TS ce
by providi ngsaatHtdfent opetdfd Wtitdrt Rgndl kech%@ed?ltn%ééf NgaR B stdtid.

flowi ng through the drivingnoto r 4 during operation of the escalator, to

realize thep$spllhgrméamets oBuchhgs B Niileriderostated fspPay of LED @l isafiely
swtch at step s5 can be realized by transmtting a signal fromthe control

unit 5 to toe oheildike hdlew aediovoerputemeahst 9, ssuthhas sa Zpediper afred .
In the al to rnative , it is al so realized even by directly connecting the
saf et y 16w t theahilke haereomsedrforwy pdensiaki g \gua dened aysurh tdse atitkactilid e
the escalator is illustrated as an exanpl e of  the passenger conveyer in
Fig. 1, thea§tanprapenftgactthenusar i8f the escalator.

Guidance for attracting attention are, against getting
on board during resting or on maintenance, "Please refrain from
usingwhile resting"” or "Please get out as being inmaintenance",

15 against improper boarding or play plant, "Dangerous to hang
over the body beyond the hand rail", "Please ride in correct
attitude." or "Don't play around platform." and so on.

A maintenance operation switch 10 is a switch for
announcing on maintenance operation to the monitoring device

20 7.

To the monitoring device 7, a function for actuation
after confirming that no passenger is present on the escalator
when an actuation command is applied, is added. 11 denotes
a building manager room of a building where the escalator is

25 installed or a maintenance center for maintenance of escalator
by a customer engineer. 12 denotes a remote actuation and step
switch installed in the building manager room. 13 denotes
anhnouncing means for notifying that actuation and stop cannot

be done for presence of passenger on the escalator, and is a



"03JUI 2002 - 11 real i zed by the nethod di scl osed i n the foregoi
ng enbodi nent even in the case of noving wal ks. Next, detai 1 of Ust-ﬁﬁ Zj% i
.n Fi g. 3w 11 be di scussed wi th reference to Fig. 4. 5 At fi “IFst5 Q
step s41, the i nage of the escal ator pi cked up by the inage pi ck-up
means 6 i s processed . The content of the process is to performinmage
recognition on the basis of the i mage data after bi nari zati on , di ffe

renti ati on , de ri vi ng di ffe renti al , snoothi ng, not se el i m
nati on andckardoten dispdayldyhdniginigl cutystsatet EEPedratl agypap spEBkemut i on
gui dance for hanging out, such as "oangerous to hang out.", "Please ride i

n correct abtzzeqder .the ilikeperfiodt examatl est eptsabouldnba npotag phatrihe s
detected at step s44, cauti_on gui dance for pl ay pl ank, such as "-~on't
pl ay ar oundd@§EC FlunGtsran oifsthe rfesategagtuatdensand spmicaduRe s \iized be
given for the process for detecting hanging out in fhe inage processing
portion 73 §YehhehenothieecANDALREANT WeaR S g-ﬁeﬂe%&!“l%t?:dg. 5. Fig. 5 shows

he i f th | L [ [ [ , _Whi ch sh
he cond L1 on wher 1 he 20pasSRSE BRG] ARG UhASERSp ShoHhGa e
b d the h 1.1 .15.d .h [ d i iQn A d 16
denotes a HERGPAYTSNE 0t Zo6 AgnEgPaRECdeb e nopRCarbthel BVl Ao
Lo compar o nrh 68 ALoREFAsi PR PRF an BRI o RATHAR Sfe et o

di fference im*?tgir tSﬁ:f SN o? th€A4dle AR R LiYEChRe ERE ri"l.?rﬁj? \Oé\;"s\‘/'cféi%to !

shoul d be note i"n this nmethod, recognition ratio or causi ng

€rroneous | ygoireBhe®a tidf0oRon O] R vieant li'fﬁa?@“irhférﬁah@ﬁ'éh AloitHdi N
the detecti on regi on A The refore , by 0 3 JUL 2002 - 12 setti ng the

det ectilgon mg%e @i dk-eMeMeahstde razied viedl a 1.gridlewHettbetr om mad@it@hahdes
checked when the image is varied so as not to nake a rroneous j udgrnent of
hangi ng oubpenatyohy shatdfrog tie man mienantd bpedattdan switebi b, Artcb

i nprove recognition 5 ratio. Play plan detection process in the imge
processi ng peceivas 7 aatunsionoand stiopds hana 1 i mam sbedreneke &d tuath on

reference to Fig. 6. Fig.. 6 shows the |nage_of tge escal gtor in the imge
10 processi AYTEeRt1dn 78.Judomemnbt Rerthen padsRRGEPMS JUEGMES T hedhd 18

denotes a p{:ﬁg e%lc%q adtec)tre'(ftsi'lﬂnno{aggia%ri]bn or oh maintenance or not, performs

15 judgment whether the safety switch (not shown) is operated or
hot, performs judgment whether an actuation and stop command
is fed or not, or so forth. As is well known, the safety switch
performs operation by detecting abnormality, such as Timb of
the passenger is wedged or so forth, and several kinds including

20 not shown inlet safety switch, drive chain safety switch, step
chain safety switch, skirt guard safety switch, step floating
detection switch, emergency stop button or the Tike may be
provided for emergency stop of the escalator by operation
thereof.

25 An image processing portion 73 performs judgment process
by image processing of an image data transmitted from the image
pick up means 6. A guide and control portion 74 performs
various guidance depending upon the result of judgment in the

image processing portion 73 using the display means 8 or the



The si npl est pl ay pl an detecti on nethod i s to record the background

i mge of the detection region 18 to conpare~with the cu rrent i %ggﬁ&Fﬂ

. detect pl ay pl ank when the di ffe rence i s 15 greater than or [0l A
predet erm ned val ue and continued for a p redete rm ned pe ri od . It

shoul d be noted that i n thi s method, bhg recognition ratio is low for
erroneous judgnent or so forth of play pFank even when passengers passes
across the detection region continuously. Therefore, recognition 20 rati o
i s i np roaedibyoutgutngeansdgnememdndriog tmnmfthme"qwdstemjejmc@mmy
adding a condition for making judgnent of glay pl ank i f novi 8 n the di
recti on dnmf'éreemmafgeomrtdmsm\ng poriioneddi adcaymarkk isstasaedrto N

the detai 1 of step s i_n Fi . 3w 11 be di scussed 25 wi th refe rence
to Fi g . 7conHéaé URHE 3 ﬁ@g@egf@rm@cwm@mw Eﬁoph@ swsm}@daornent
normal 1y records the i mage i n_endl_ess manng r, ke a &]reco
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forth operates so that i mage before and after operation of the safety

switch 10 | | anabuheiagamedny 18vemmrdHe i Tedtig menskede r nGodm [ ocess of the i
mage i n the i mage stori ng 15 porti on 75 i n the shown enbodi nent w 11

be di scussed wi Nbaxtef@ramerdlopFogedarezofstioulstobe enbedimbat &f ghe

8. shows one exanpl e where storage capaC|ty for five inmages is provided. On
the ot her handifodingcdesiicen 7wiwill be g seuisskes vwartheraﬁﬂrqlqmmuhee p
redete rm ned pe ri odt at step 553 of Fi g . 71 s taken as 20t =t n+2
-t n Fir g. FépurharsweTsFdig- Py condi ti on at a ti md tn to store the

image froma time tn 4 to the time tn, Assum ng_ that e 25 saf.et swtch
is operating at tftsX4SR nﬁjﬂ FGe JLédQl'ﬂﬁﬂﬁ eBO 19Hov#q ’HaéFEj
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stopping, at step S2, the image processing portion 73 makes
judgment whether the passenger is present on the escalator or
not. If the passenger is present, at step S3, guidance and
20 control portion 74 performs guidance for attracting attention
using the display means 8 or audio output means 9. On
maintenance operation, a guidance such as "Please get out as
being in maintenance" is presented, and on resting, a guidance,
such as "Please refrain from usingwhile resting" is presented.
25 when the escalator is in operation and not on maintenance
operation, process is advanced to steps S4 and S5.
At step S4, the image processing portion 73 performs

detection of hanging out riding or play plank. At step S5,

monitoring of operation of the safety switch is performed to



"peri odt i s el apsed, stori ng of i mage i s torm nated . The
condition of Fig. 8(c) is maintained until the customer engi neel ¥ Jor 2ohe 1
i ke resunes stori ng i nage , the i nage between the ti m ng t~ z to tn+z
befo re and afte r ope rati on of the safety 5 switch can be seen to
facilitate inspection of cause of abnorfgliLty. one exanpl a of the p rocess
I n the case whe re the renote actuati on and stop sw tch 12 i s ope rated
i n the shown enbodi nent will be discussed with reference to Fig. ;9. 10 At
fi rst) th&Yorgdghage pover ¢h poe k&EM) NgdgrR&TE T Qe ﬁgP"Fhea caft&for |
S on mai ntenance operati gn or | n resti ng.or not (step S6). when the
escal at or PPEFR Tt c %rsat%ﬁ'n@v,"wcﬁgbﬁeﬁpeira& rcriage a% step s7
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not (step e passenger 1s absent, the actuation Command is fed to

the controlyTyifiorm t@r Q‘Féh‘@’fﬁ%té”!?o@ﬁ&abat 86 €atep.s10). ~f the passenge r i
S p resent, noni Lori ng by the i nage p rocessi ng 25 porn on 73 i s conti

nued unti 1 the pasSRNGERE BOndWaY-i0gt &fe\vGVe . 7 Ndxt i Tifug tuckpredt in s thede
that the escalator is not on nai ntenance operation or resting at step s6

(i n oper at iconst e tomwdess di seadigntednsni stépg andarec&byi gy episicathand S5
are the conpletely the same function as that foregoing Fig. = 03 J UL
2002 -105 ntaral dustussS oof wehe lescatiattesy. similar function can be
realized even when transmission and reception pf the signal
is performed via a. not shown maintenance device 'of the
escalator. , i
Judgment whether the escalator is in rest or not at step
15 S1, can be realized by transmitting an operation signal from
the control unit 5 of the escalator to the monitoring device
7. In the alternative, whether the escalator is in operation
or in resting can be detected not via the control unit or the
maintenance device by providing a current detector or the Tike
20 detecting a current flowing through the driving motor 4 during
operation of the escalator, to realize the similar function.
The monitoring of operation of the safety switch at step
S5 can be realized by transmitting a signal from the control
unit 5 to the monitoring device 7 when the safety switch 1is
25 operated. In the alternative, it is also realized even by
directly connecting the safety switch and the monitoring device
7 via a relay or the like.
while the escalator is illustrated as an example of the

passenger conveyer in Fig. 1, the similar function can be



"Whi 1 ai noperati on, i nthe j udgment porti on 72 , j udgnent is made
whet her stop command of the escalator is transmitted fromthe rendgelyL 2007
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a background image of the detection region A to compare with

25 the current image for detecting hanging out when a difference

is greater than or equal to a predetermined value. It should

be noted that, in this method, recognition ratio is low for

causing erroneous judgment of hanging out even when the man

is standing within the detection region A. Therefore, by
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2. A passenger conveyer facility having a safety switch active by %éﬂétﬂmpg
an abnormal condition of a passenger Zp conveyer, nmeans for stopping the
passenger conveyer by ope rati on of -the safety sw tch and i rnage pi c
k-up nmeans fo r i magi ng a condi ti aqnqgaund a passenger conveyer and
perform ng nonitoring around the passenger conveyer on the basis of an
output i mage of sai, d i nmge pi ck-up nmeans , conp ri Si neans for 25
stori ng a $9&etng okhef dstslc@d@tne f‘r&ﬁTOfedB BvENn & dxhewdi@ héadd pihe

mage of sai i npge pi u n response to ope rati on of said
safety sw t%tec'ﬂ%e'\”/%m@lo‘g s pﬁ d‘lbﬁhé'jb@ -dnage dpﬁJrYasﬁ]%lﬁ%@S

~~.,aa—~. a .~ abuass es ~t ua assed O aauasge -. nma
reueoal ot YEREke Brlihecud HTeRE R bANTASE Odt ) x)ﬁef $53880NGh- -
aA~—— a—~anuoa a

h S ~
oo sod of i Wigith cuhe Metfrida reafon 258, MmpzovErsaoandtithy Loy

ag~: 0~g pue o o~ S a 6u ep yo.~ d sueaw 6u ne.~ ado ~C ~ ~enuem16u ~S m
dwoa suea Yy ~d abewr. p LES ~.0 abew ~ ~.nd~.no ue ~.0 s ~seq ac~-~.
uo .~a~anuoa . Qyﬁg; Q%Qgﬁ 6gpu T nuoa
~a6uassed a puno. ~ geypuoa a %gpqu' 8&5 gﬁeé&ﬁhn ﬁf@dcégB%%ssgﬁganeu
~~. @ ~ €085, foR~FANYPA tha f ClnBo HRBRMRA A0S B 6 AEsad0 ARASa, ~
d f/ . ~apun sueaw 6ue~.aa~.ap , ~a uasse pees ~q ua6uassed ~. 0 aauasge ~.0
uo e~. aa~apr&fdre@selofsariy. a6a .~ a~anuoa .a a6buassed aq-. 6u eddo~.s .~
of f. suEaw pue sueaw dn-p ed abewe p ees ~.0 abew a ~.nd~.no ag~: ~.0 S

eseq ag~. uo .~a-Cpguod shewsashed ialge wf tl&ﬁt@@@@ﬁat@rSunV\bhe dmageo—.
sueaw na-~anuoa .-~a6buassed aN~. o~. pueu~woa do~.s a 6uepenoud , sueaw 6u
e~. e. ~18do proecessiuey peutann6d3esshoodenonéswtheapassenger. nd~piaydaguodn

6u ~puadap asn~ .~ ado.~dwe .~0~. uo_e~.ua~.~.e 6uU e~.ae,~~.~. € .~0~. sueaw
aauep y6 = Blanky candal8ddeseties p pday-pdanagletectiomdediong~. ~. o s
~seq ag~. U0 a a- nuoo ,~~a ua sed u~. ~.0 Up ~~ puoa .a ado, ~dui c 6u
~z ~ ~ea.n .a a6 95T69$‘3¥ R anaq,erec.glon w%&sug%d'ﬂﬁw theeui a

~U LS L~! dn ~. nd~.
s ~seq au~q¥DEerQ§H 2ﬁ%ege oﬁaﬁﬁﬁsgﬁﬂeﬁﬁﬁoﬁuﬁSQT8“6@@ tSnﬁBapéﬁﬁ Waiﬁ ~ad

P )7 CaWRE e T RABBERHE Y90 B SRS e BT et 78

~sueaw18U~sgAaor s AP o F éHb 1tPa p@@ﬂe@%ﬁmqnedPQ%ﬁu@“anH“EBﬂE1ﬁHed

~~.sa.~ a ~ eunn , ~a~anuoa L buassedPali-, , ~0~. .
Bu~~. aeu~. ~Fgr, a”Cp‘redSé'@@Hmr?@dl Bi pe It‘%ﬂo”lﬂl‘t@%e W@S%ﬁﬁta% tm@
6uysa. ~ 6ue, ~np sueau~ dn-~a ed a6beu~ e. p ys ~.0 abeu~ ~ ~.nd~.no ag~. ~.0

s Lseq aqg-~ m@Uhod atla@upacognition ratio is low for erroneous judgment
or so forth of play plank even when passengers passes across
the detection region continuously. Therefore, recognition

20 ratio is improved by making judgment of motion of the passenger
and by adding a condition for making judgment of play plank
1f moving in the direction different from the moving direction
of the escalator.

Next, the detail of step S5 in Fig. 3 will be discussed

25 with reference to Fig. 7.

Here, the 1image storing portion 75 1in the shown
embodiment normally records the image in endless manner, like
a flight recorder. However, when the safety switchis operated,

the image is stored according to the procedure of flowchart
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Fig. 8(a) shows storing condition at a time tn to store
the image from a time t,, to the time tn. Assuming that the
25 safety switch is operating at this timing, image is updated
as shown in Figs. 8(b) and 8(c) to store imaged at timing t,;
and t,.,. Associating with overwriting of image at the timing
t,, and t,,,, images at timing t,, and t,; are erased.

At the timing of Fig. 8(c), since the predetermined



- ~1 03J UIl 2002 output image of said image pick-up neans, and neans
for actuati ng the passenger conveyer dependi ng upon. detecti on ﬁg
-absence of the passenger by said passenger detecting neans under p JUh WL
of- said actuati on command v~~hile the passenger 5 conveyer is resting. 9. A
passenger conveyer facility~~having, manup4.operation neans for appl yi ng
an actuati on command and a stop comand to a passenger conveyer and i nage
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passengér by salrd passenger detectiing neans under %resence~of sard stop

command mhiégnépﬁap§§?¢nger conveyer is in operation. |Ip, A passenger
conveyer facility having nanual operation nmeans for applyi ng an actuati on

command t0 a passgRgeXamFTe YRMHNG AdRES RhCEhEPcABhd fé tHRG b 1R
condition around a passenger conveyer and perform ng nonitoring around the

passenge r gotuay®on'ad hephasi teh Al A opetratted inmede sihowrienbddinrge
pi ck-up neans, conprising neans for detecting the passenger -zz 03JU
L 2002 on twelpabeediscussedewdthomrefleerdms = Hidg.heSout put i mage of sai d
i mage pi ck-up neans,, and neans for actuati ng~ the passenge r conveyer
dependil®y upon dedBclti Gt ofthgbbedgment RAVEL 1 Jenteke sy udgriepasderidet
detecting nEﬁns under presence of said ) ) )
the escalator 1s on maintenance operation or in resting or not
(step S6). Wwhen the escalator is on maintenance or resting,
judgment is made at step S7 whether maintenance operation is
on-going or not. If maintenance is on-going, process is
15 terminated without performing remote actuation. In resting,
in the judgment portion 72, judgment is made whether actuation
command of ‘the escalator 1is transmitted from the remote
actuation and stop switch 12 to the monitoring device 7-or not
(step S8). when the actuation command 1is transmitted,
20 judgment is made in the image processing portion 73 whether
the passenger is present on the escalator or not (step S9).
If the passenger is absent, the actuation command is fed to
the control unit 5 to actuate the escalator (step S10). If
the passenger is present, monitoring by the image processing
25 portion 73 is continued until the passengers go away (step S9).
Next, if judgment is made that the escalator is not on
maintenance operation or resting at step S6 (in operation),
the process 1is advanced to steps S4 and S5. Steps S4 and S5

are the completely the same function as that foregoing Fig.
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(step S12). - N

Another embodiment of the process in:the case where the

remote actuation and stop switch 12 is operated will be

15 discussed with reference to Fig. 10. In Fig. 10, those

identified by the same reference numerals are the same function

and discussion therefor is omitted, and discussion will be
given for only portion different from Fig. 9.

In the image processing portion 73, when judgment is made

20 that passenger is present on the escalator, the fact that

escalator cannot be actuated for possibility of falling down

of the passenger is announced to the building manager room using

the announcing means 13 (step S14). The announcing means 13

can be realized by providing LED, lamp or so forth in the

25 building manager room to illuminate the same. On the other

hand, it is also possible to announce by sound or voice by

installing buzzer or speaker. oOn the other hand, announcement

can be done by performing character display by installing

character display device.
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IQQ 1 10% the o%er‘ han(c)lo, Q:ey'l mage be#gr‘e and. after.operation of the
safety switch of the passenger conveyer is stored, the customer
15 engineer or the like canh easily verify the cause of accident
or the 1like from the stored image data.
Upon remote actuation, the passenger .conveyer can be
actuated only when the passenger is not present on the passenger

conveyer to improve safety.
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° operation of the safety switch and image pick-up means for
sAimaging a condition around a passenger conveyer and performing
monitoring around the passenger conveyer on the basis of an-
output image of said image pick-up means, comprising image
processing means for detecting a passenger utilizing improper
10 condition of the passenger conveyer on the basis of the output
image of said -+image pick-up means, guidance means for
attracting attention for improper use depending upon an output
of the image processing means, and means for storing a fraction
of a predetermined period among the output image of said image

15 . . . . .
pick-up means in response to operation of said safety switch.

2. A passenger conveyer facility having a safety switch
active by detecting an abnormal condition of a passenger

o9 Conveyer, means for stopping the passenger conveyer by

operation of the safety switch and image pick-up means for
imaging a condition around a passenger conveyer and performing
monitoring around the passenger conveyer on the basis of an
output image of said image pick-up means, comprising means for
25 storing a fraction of a predetermined period among the output

image of said image pick-up means in response to operation of

said safety switch.
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10 106”‘1%%%#8f£%ﬁ8‘%§%4%a@%hﬁo%g&ﬁha-rﬁ@léQéké%g%n conveyer on. the
.basis of an‘output image of 'said image pick-up means, -comprising
.. image processing means for detecting a passenger utilizing
improper condition of the passenger conveyer on the basis of
the output image-of said image pick-up means, guidance means
for attracting attention for improper use depending upon an
10 output of the image processing means, manuvally.operating means
. proyiding a stop command to the passenger conveyer, means for
detecting a passenger on the passenger conveyer on the basis
of the output image of said image pick-up means, and means for
stopping the passenger conveyer in response to detection of
absence of passenger by said passenger detecting means under

15
presence of saijd stop command.

4. A passenger conveyer facility having image pick-up means
for 1imaging a condition around a passenger conveyer and
>0 performing moniforing around the passenger conveyer on the
basis of an output image of said image pick-up means, comprising

manually operating means providing a stop command to the

passenger conveyer, means for detecting a passenger on the
passenger conveyer on the basis of the output image of said
25 ~image pick-up means, and means for stopping the passenger
conveyer in response to detection of absence of passenger by
said passenger detecting means under presence of said stop

command.
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- basis of an output image of said image pick-up means, comprising

"iimage 'processing means for. detecting _a. passenger.

utilizing improper.condition of the -passenger conveyer. on the
basis of the output image of said image pick-up means during

operation of the passenger conveyer and. guidance means Tor

‘attracting attention for improper use depending upon an output

10

15

20

2"

of-the image processing means, and

image processing means detecting the passenger on ‘the
passenger conveyer on the basis of the output -image of said
image pick-up means during resting of the passenger conveyer,
and guidance means for attracting attention for boarding on
the passenger conveyer while resting depending upon the output

of the image processing means.

6. A passenger conveyer facility having image pick-up means
for imaging a condition around a passenger conveyer and
performing monitoring around the passenger conveyer on the
basis of an output image of said image pick-up means, comprising

image processing means detecting the passenger on the passenger
conveyer on the basis of the output image of said image pick-up

means during resting of the passenger conveyer, and guidance
means for attracting attention for boarding on the passenger

conveyer while resting depending upon the output of the image

processing means.
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predetermined period among output image of said image pick-up
means by operation of said safety switch, means for detecting
the passenger on the passenger conveyer on the basis of the
outputimageofsaidimagepick—upmeans,andnmansforsxopping

the passenger conveyer in response to detection of absence of

15 -
passenger by said passenger detecting means under presence of
said stop command while the passenger conveyer is in operation.
8. A passenger conveyer facility having a safety switch

20 active by detecting abnormal condition of the passenger

conveyer, means for stopping the passenger conveyer by
operation of the saféty switch, manual operation means for
applying a stop command to the passenger conveyer, and image
pick-up means for 1dimaging a condition around a passenger
25 conveyer and performing monitoring around the passenger
conveyer on the basis of an output image of said image pick-up
means, - comprising means for storing a fraction for a
predetermined period among output image of said image pick-up

means by operation of said safety switch, means for detecting

the passenger on the passenger conveyer on the basis of the
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A passenger conveéyer facility having.manual .operation
means for applying an actuation command and a stop command to
a passenger conveyer and image pick-up means for imaging a
10 condition around a passenger conveyer and performing
monitoring around the passenger conveyer on the basis of an
output image of said image pick-up means, comprising means for
detecting the passenger on the passenger conveyer on the basis
of the output image of said image pick-up means, means for
15 actuating the passenger conveyer depending upon detection of
absence of the passenger by said passenger detecting means
under presence of said actuation command while the passenger
conveyer 1is resting, and means for stopping the passenger

tonveyer in response to detection of absence of passenger by

20 said passenger detecting neans under presence of said stop
command while the passenger conveyer is in operation.
10. A passenger conveyer facility having manual operation
means for applying an actuation command to a passenger conveyer
25

and image pick-up means for imaging a condition around a
passenger conveyer and performing monitoring around the
passenger conveyer'on the basis of an output image of said image

pick-up means, comprising means for detecting the passenger
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conveyer depending upon detection of absence of the passenger

by said passenger detecting means under presence of said

5 actuation command while the passenger conveyer is resting.

11. A passenger conveyer facility having a.safety.switch
active by detecting: abhormal “condition of .the passenger
-conveyer, means for stopping the passenger conveyer by

10 operation of the safety switch, and image pick-up means for
imaging a condition around a passenger conveyer and performing
mon'itdr'ing around the passenger conveyer on the basis of an
output image of said image pick-up means, comprising means for
storing a fraction for a predetermined .period among output

15 -image of:said image pick-up means by,operation of said safety
" switch, image processing means for detecting a passenger on
the passenger conveyer on the basis of the output image of said
image pick-up means while the passenger conveyer is in resting,

and means for attracting attention for boarding on the

20 passenger conveyer in resting depending upon the output of the

image processing means.

12. A passenger conveyer facility having manual operation
means for applying an actuation command to a passenger conveyer
25 and 1image pick-up means for -+imaging a condition around a
passenger conveyer and performing monitoring around the
passenger conveyer on the basis of an output image of said image

pick-up means, comprising means for detecting the passenger
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5 actuation command while the passenger conveyer is resting, and
guidance means for attracting attention for .boarding on the
passenger conveyer in resting upon detection of presence of

the passenger.by said .image processing means.
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