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Thr ee-di nensi onal nonitoring in the area of a I”Iﬂlmmmmmlmlmm

nmeans of a three-di mensional sensor The subject

invention is a device for nonitoring a lift area *159159%
-weeeswodigzg to the introductory part of clai mpET/@2003/000181

met hod for area nonitoring according to the
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~of claim16. Lift systens conprise at |east one Ilft

ca e ble in a lift shaft .or fr.
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bpar nd.alight there or in order to be aded, or.
of A ageant merdMers BeRecler sreLpbblorsp iy [ kgaroductory par
ofblzimdbso t he access region disposed in front of the

lift shaft, is particularly critical since, for

exanple, in the case of faulty functioning of the lift
Lifasystérsk cbmppm avlasstcae liftrdage .which |amn®»aalmhea, lift $reaft or freely along a

imoned,. alth h no

waepgt B Ed BT EaadiSRname Ve T FBB8 ool i BTG aBw persons
to bpanmi arg!. alight thdch drinrddros be ¢aaivy loe unlbbdedtheless o

possi ble to be caught in the door region. It is also

concei vabl e that inappropriate behaviour of a person,
Thieaioterigr bpand ofnthe dift ¢dge, buff dlsoithe acoespeedioh adhosgd ar front of the lift
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nsart@asrsbns canlaris¢. oAbanadxample) the ey sfea piiafbi@sramiynbe mentioned,

and, a risk to. iy
2180, e Ty Bk e bt e, shtBEL Folch 3 cbBingyin avditon. for
exammptechesalao@oéﬂblqm@beIcyugtﬁeﬂtrfeafoonmgmori ng the doors
of alift. In addition, optical systens, such as, for
exanple, light barriers or light gratings are used.
it SVeldo wmebablhebatohammamnd(é bdhadouraif & penf@r, failtydmandlidgof the lift or
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content is rel atlvely limted, since, for exanple, a
Th?ﬁ %ictﬁetle%r%p@rf%% tgnd)e\?\%gtté]% aouag ge c? %I[]GE%V\II% c?c’r}jgrt t%sbe able to
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predom nately limted to the imediate vicinity of the

cage doors and/or shaft doors. In order to be able to
Me@bﬁeipalumagaeti@riteﬂtwﬁvmbesinnlanswmriea@rsfmqeentlyhesed forsmonitoring the

dogr\%f?fg% élgtf glﬁ daﬁ&gﬁ)logg?aﬁl ”3%36 lfpr Se%r%{a%' light barriers or light

gratings are used. With approaches of that kind certain information - for example, about

the status of the doors - can be supplied to the lift control. However, the information
content is relatively limited, since, for example, a switch is only in a position of indicating
two states (digital information whether a door is open or closed). Monitoring solutions of
that kind are predominately limited to the immediate vicinity of the cage doors and/or shaft
doors.

In order to be able to construct a more complex monitoring system there is needed, for

example, a combination of several switches and light barriers.
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WD 2004/ 084556 2 PCT/ CH2003/ 000181 Optical systens in
particul ar have certain advantages, since by contrast
to mechanical solutions they operate contactl essly
and are not subject to nechanical wear.
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optical systens such as are used in lifts the
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costly. A systemfor nonitoring lift doors is known
from PCT Patent Application WO 01/42120, which
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According to the PCT patent application there is used

a classical pattern recognition approach (pattern
CAmRERRIN a
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onput er-1ntensive reprocessi ng
mﬂﬁ%e@ be able to evaluate the sequence of two-dimensional images. A system
operating according to the set PCT patent application with two-dimensional images cannot
make any statement about distances. A specific statement about movements and
movement directions is possible with such a two-dimensionally operating system only by

computer-intensive reprocessing of the supplied images.

A further monitoring system is described in US Patent 5 387 768. The system described

there uses a camera, images of which are provided In a complicated mode and manner in



A further nonitoring systemis described in US Patent

5 387 768. The system described there uses a canera,

i mges of which are provided to a conplicated node and

manner in WO 2004/ 084556 3 PCT/ CH2003/ 000181 order to
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f S f .

orggrﬁﬁlb% Jsmggoom%%?og%tgrgne %D%t%gg@?%‘ uéﬁd gb&/ﬁ n%ﬁ%o%%@re present in
the hegiai Dbtlfnealfto Utheprassrs Ineakes veroeding sediuendss Rt efifferéntZ4bm settings
sooad‘&,gtoebeI %glé td Eroﬁ Gesh é%?éjméﬁ tN‘QJeﬁ'gm a;boh? p%% Brs }n%gerggnts

neans o rare sensar or rared sensors

whet her one or nore persons wait in the access area of

f i nat,i. i ns._does
R Phlapy SRR, A9 8L IR B I or on o
sepeorsarisfrarcd dencors winthdr et motehparsens waitdn dreadccess area of a lift.
i on Qf | f or nat | s _of that kind
DGR hs RIS SR e BRE Bibe Forda Range
| mgi ng by CMOS Sensor Array Thr ough Ml ti pl e Doubl e

@gegﬁé%er{sm'al Fnec%ﬁwgpét%x?.egﬂﬁorﬁ %ﬁ l%éoave{w}b%% enatl‘vgl tpcels? -dimensional

detfimturrarqi nmS|ehnfarrhatr<me 8ensms iof izt ldredriaco kolwert Gons dorsexample, the

058 456 1 RS0y LA M Do Sron ime
Ink&gaﬂpnb(é/wsm Phélengel et al. BieGiDS moCoepmnaterTe!hhnakogf/ department,

M@ﬁﬁ?ég&gqynﬁdégt Tf gllr'n]a%ddérlﬂgﬁsg&gl astemleg? as’se(;ﬁtsora can be used for

thiGerdioensiory| npagteri@® 2 Thikiig thesjoseshstatel cththcﬁam:ess control
exi st. Such systens operate, for exanple, by neans of
badges and badge readi ng apparatus. Thus, it is
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However, who and how many persons enter the |lift cage

is hardly capabl e of checking by current approaches.
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nmonitoring at lifts.

In the case of present-day identification systemsTor lift utilisation it thus cannot be ensured

that in fact only authorised persons enter a lift cage or leave this at a storey for which they
have access authorisation.

It is an object of the invention to provide improved lifts.

Itis an object of the invention to enable an accurate and reliable area monitoring at lifts.
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object of the invention to realise reliable and

fast-acting problemrecognition for lifts. According

to the invention this object is fulfilled in
wadednisasgsous manner by a device accordi ng t ceq@atein3/ 000181
claim1l, a nethod according to claim1l2 and a software

nodul e according to claim16. Advantageous

devel opments of the invention are defined by the

It e iiithen pbiettaointbe veotian to reatisel @liable EHd fasteadting endbiem recognition
fok freEXpPl @ined in nore detail in the follow ng by way of
exanple with reference to drawings, in which: Figs. 1

A and 1 B show schenmatic side views of the cage of a

: .ac i .0 the_ i ion; Flag-. .
Aebdnd"td nd IRERR (ST T MNRG Prad PHERERRS mddi 5 a covice
acgoutngl it gpatent tkm 1 naenethod,acsbtdmgatprcaeest agd devbitware module

IOk schematic side view of the cage of a
aﬁog{mqiﬁotl P<34i{51s,6{(;_ln3or according to the invention; Fig. 4

shows a schematic flow chart, according to the

i LOL:  Fi t I i f
AQRAEREO0] sold et BE s RN R UETR B Robfl fims 2 0 11
argcthtodidng to the invention and a device according to

the invention; and Fig. 6 shows a schematic bl ock

di agram of a software nodul e according to the
Thenipegrtticors exqaioedimgoteodetaikini the &libiviny Hyoway beexddmmle with reference
t nR optical three-dinensional sensor is used
toidrqéntﬁﬂgs'#?g)ﬁghbf lifts. This sensor is preferably a

t hr ee- di nensi onal 'sensor operating in the infrared

Figéqﬁ%qﬁéhreeé N@Eﬁérﬂglgéulssﬁ’ig%' \5\/58@‘%;33%@&% ogna lift with a sensor

ptical transmtter for
PCT/ CH2003/ 000a®ording to the inventizsi on of |ight and a
CMCS sensor group for reception of light is
particularly suitable. Ideally, the optical
Figrdansmi tt er i sshowsi gtschematia blogk dilagtamowith assansdr adeording to the

which, for exgapai® ' Liaght: .Ln the infrared
range, wherein %He Pi %{Er?gl%@éggns't‘?ggwf;% short pul ses,
quasi in a manner of flashes. The pul ses can be

Figeyeral tens ofhRNANLSLAOAIS: sRA%ied & the cage of a lift with a sensor

according to the invention;
Fig. 4 shows a schematic flow chart, according to the invention;

Figs 5A and 5B show schematic plan views of a lift cage inclusive of access area,
with a sensor according to the invention and a device according to
the invention; and

Fig. 6 shows a schematic block diagram of a software module according to
the invention.

According to the invention for the first time a novel optical three-dimensional sensor is
used in the field of lifts. This sensor is preferably a three-dimensional sensor operating in
the infrared range. A three-dimensional sensor comprising an optical transmitter for pulse-



diode is for this purpose preferably provided wth an
(electrical) shutter which interrupts the emtted

| ight. However', the diode can also be pul sed
directly. The sensor group serves as an inage sensor

wobbdihssagverts light into elegtrical signals.pchf€12003/000181
sensor group preferably consi sts of a nunber of
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personal conputer or a central processor unit with
peri pher al
The three-dimensional sensor is preferably realised from semiconductor components,

which leads to a high degree of reliability and robustness. In addition, such a three-
dimensional sensor is particularly small and can be rendered capable of manufacture in

advantageous manner by mass production.

Through the detection of three dimensions it is possible to realise a device which directly



conmponents) whi ch executes three-di nensional

mat hemati cal operations. This form of

t hr ee- di nensi onal mat hemati cal operations is
significantly different fromthe previously enployed
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o FRBLE 9 sty Y AR Sy Bah B g o npaee mose 1
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i8S ) BB AW R0 Bt FeBE % 2R S Soo of e

caghé2l aser pul se received by the sensor group 11 after
reflection within the cage 12 triggers, after a
transit time TO, a linearly rising ft WO 2004/ 084556 7

If trETLEERUDBI00ELXE1I8 tepeated at a later instant T1, then the distance image 16 shown

in Figure 1B results. The distance image 16 shows that in total four persons 31, 32, 33
and 34 are in the cage 12. The distance image 16 is a three-dimensional image of the lift
cage 12 and the persons 31 to 34.

The laser pulses transmitted in the direction of the cage 12 are preferably synchronised in
relation to the start of an integration window. The faser pulse received by the sensor

group 11 after reflection within the cage 12 triggers, after a transit time T0, a linearly rising

N



sensor signal X(t) which, for exanple, can be neasured
at the integration instants T2 and T3. Dependi ng on
the spacing of the Iight source 10 fromthe different
t hree-di nensi onal points and fromthere to the sensor
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approach according to the invention the sensor group
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resolutron o nt
arﬁ?&eéﬂ‘;pl!{tipo of the arrahgameritiairetkated )| sintehsevead digbf-sdrsitive elements are

evalB5Ra%n EBIH‘\H%C r\t @.%%HIHQQ? ﬁ%stslﬁ?e torh Qntté R nge {Pér}ﬁlt ﬂt?e,]oggd thus the

group agai n t-sensi |ve
spaging Hepom r@fﬂeqtlhgmjdeqtg IdtSpgeers jirt ithvee mednétoedlt sreas@pmreeﬁlmensmnally

op%tlhﬁggﬁ‘sﬁrt@évﬁbgm@lde@m lte}oltuL&’? Pfs\}i/ﬁ ?ﬁ] LR thay tﬁ? a{eHaeresolutnon, is

ent on I ntensi recei
thqﬁe@%%ﬁw ve light-sensitive elenent. These intensity
signals xn(t) can then run through the
above-descri bed eval uati on, wherein each of the
In the eass of thsi serdnd appfegchi according o thealnvgntionothessmdor group again

co@gﬁéﬁ Bbfight SEAMETARRAEHY (n T>he)).r CERGC Lt Ytteesienﬁéh{t\-%teneltt(l?/e elements
supplies an intensity signal x,(t), the strength of which is dependent on intensity of the light
received by the respective light-sensitive element. These intensity signals x,(t) can then
run through the above-described evaluation, wherein each of the intensity signals x.(t) is
individually processed, preferably simultaneously. The respective instant T,0 can be
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the position of and rise in each of the intensity

signals xn(t). Preferably, the processing chip

conpri ses several parallel channels (preferably n :
woherwiskssys for processing of tshe n intensity ®iITQOALE®3/000181

x" (t). In the case of this formof embodiment there

e . N
asggg%éé% Frgﬁw t@ég)%siiﬁﬁ %sgb% ?g? w?‘é&%t fstﬁ%! ﬁg%l\sng%jlgg%?s %(t). Preferably,
theli prpeassihgi nhlpheompmemse\ebralpaam)lelcalnar‘lmlsdémrefaretniy n channels) for
I t . p t

ro@EERETHRG Y inErsRL SRR L 11 bre el of spnggiment there
re$uiis areaieasesalbtEse sinoe iseveral poistsdm epack (for example, several points of an
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is pbesitrie tmasdegiairedahe trassitiime de0 and:ttmdltm@sparmghbr each of these points
in fg&?emA %e@%éﬁsqgr?éllpyop%?mr ! sc‘e%%off"ge\mr:]é) g\gtﬁﬁtjjee:}% llﬁ%ﬁ and area
resdlgtionen dors @abtéipedway of a conmuni cati ons connectl on .

21. The communi cati ons connection 21 serves for

transm ssion of electrical signals, which represent
As siagyen imfrogurat2,othe(devite ecareidg sbahe invarftion naditmmally comprises a
'pré‘é{fg??tnybeevﬁ:t%@ h\?chi3 gortél(%rq,g{ t—? gg g%gggeod«%v&o%% ét?on \&Q’I hfe gensor 9 by
wayxefng cemmaniasltions) eorv@gtior R1f O‘Ifh%d:quhynloétldﬂsa:weestmn B serves for

i CESSILNG ey is d e :

rof S i 8 O il s BN el hPfimetion plso termed state
informationheiromatie serfsor 1gatd dme paovessing elexicea?@d Isoadditidng the device

PRS2 08 AT 6 My 106085 850! S o seror o

Theyprobessing desicss PAds desigrad BY theninetatiationt of alsofivare module in such a

m ep I’LQHHGI a%%g@‘tor %fm;éazt;p %falx{ag gt?g % r#&e?{pgaqr%%momtormg

obt ai ned from the image information can be conpar ed
In \Mpggpﬁssglrbgeetf%'hpgp ’ %Hﬂ'ﬂant fR& nrngéé é&ﬁ{sngaﬁg)%z%nﬁrtper evaluated by the
pr ?ﬂ%e'hg |d@NIC§f20t in e)rdmtgexbtannﬁnfommtnoo raboTrhieratata ©f tanmeitored area.
Fofrgggg Ip‘é?‘;ﬁﬁ@!f gorr ez)g(raﬂﬁp@ Fhd! Qkﬁt@ ﬁ\rfﬂ'rr%' d'8§ togﬁaﬁ%,rdy frorlntthé irgage information
cag fgvaPrnarey yithdarpat inforatatiped Fas thinpgwose rlﬁe)pmessnmg device 20 can
coﬁﬁﬁs@%é’aﬁy §9 f%?gﬂ?&)fsmn T&%h%@fﬁ%ﬁaﬂgﬁt P%orrﬁean%: can be, for

ascertaln npari son a

. . XAl Wdlnéﬁrmlehafdfdﬁmﬁfm‘rmollt i pposidls, Wrtwmlmetmagme distance

imhdd 9BTEHIWANin #Eukhﬁﬁ is $tdrbg a%aégggt tlrlﬂ’grrﬂnatlo% ﬁatﬂe%eﬂ[ld disc memory.

assunmed that the cage interior
Theaprgeessing geviae i20ncammsaeréain by @r@dmaesm ra{gnrltl'w witgtiodr the just-

obHT%dDéth‘éQﬁﬁhﬂStld#é’drFeSP&st \Hmﬁ{ettggﬁ 1*%%?@ 'alYf%Tns is he case, then

onpari sons C reaction
it casecssmed th@é%camlgtaﬂor apageriaeimoty. | n the case of
~anot her form of enbodi ment the inmage information is

rocessed in
Otner target information can also be predetermined, by which the processing device 20 -

undertakes respective comparisons. A specific reaction can, for example, be assigned to
each target information.

In the case of another form of embodiment the image information is processed in

prefiminary manner by a processing chip 19 in terms of hardware and then evaluated by



prelimnary manner by a processing chip 19 in terns of

har dwar e and then eval uated by WO 2004/ 084556 9

PCT/ CH2003/ 000181 t he processing device 20 w t hout

having to conpare the state information with the
wioezogebs4ssanf ormation. I n this copnnection ther epd1SCH2003/000181
corrpari son with one another of image infornmation
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smbsmm:uredim tSmehlmscbmpanxon:c@w beocartiéak outrdge for example suitable
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arranged in the upper region of the Iift cage 42 and

teriaor .of. th
AT e OBy RS el YR SRRGF Db S0 30 s now
1llwmeted i neahs;iqccs‘izet imeFugmesB) nt iS@rraAged by thetuppér r@nd.rmfaheaift cage 42
cl os t he o

' e tivel age
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thetsetatiearrowtshie tkmgiemdpof meaereasmm A bhjeet 4 histlbeated bethe lift cage 42

t ss different. results. .
<0105 Badt SRR, T R ded b BeEPlign GL iptTisige wnether
theidagh dmwmaresesera snso.ﬁ Maﬂhlee:.asefdf\mee dm]?hjlaestroﬁbe)nghtness different
r esl { in a first
oS 38t 28 SREPRERSy Y d3hocdhalte) S, B A gomerises =
Sulteblatsaﬁwam muslulent €he entiref devive is atgelgnéd sbfthathinsa filss step it can be

oddBed gt 1A ST AR RISk RS e v ome
isftieg casee thiyvirce nest shepgag:]isrmS)ftdaslflomtmdlapiaeliadrmactTmmslaSSIfxcatlon

mglﬂas ||P %ogl EI#%F ﬂ{eegewg@( ?&Tﬁqug?rt Eﬂﬁjaq§X-§§§%te§ﬂa7%Pn8.b J-lré éte% ilustrated

ion of recognisin her
example thec dedce usmrt Iaepdsntfdn ofoecvgmstn@ vofetiienepersarar and/or objects are

h
088400 1. SRS i (SR 16 Gl 3]
thétxarrmteectsfé‘eknwsb bEr soogine® tMextptisi dewvine afant lier ekgraple, seek to
refcgrifie fHeNpds %n Agbljéd? ﬂrsﬁ in 49 95 eagb o?[%e[kdetr Ihf-? able to derive

reactlonst ere nthe| I us exa
reagjose therefrem. dn éfm)élsﬁralecﬂ pxarhpls ¢he objehte41 isptspededoery. close to the

op&g?ﬁ?ﬁbpl a 6&@%@ @éc%h@uﬁ%%dt@ | na'grg &?s?#%ér&ng by way of a
lowdéqaakeé 5t1h@ 0 §@ reqma tmmsersaawad heb éadef the hn‘t toovieve the object 41

fu%r‘?ﬁtﬁ tﬁémtér‘tﬂ'rts:aﬁﬁe b (%’é? 482}5;5{] Ibﬂé gggﬁg% E\%e%]p te, closing

Ofﬁﬂ?ed%%bxﬂwdfiw iémaﬁeiads pr ecl uded A net hod
according to the invention for area nonitoring
conpri ses several nethod steps, as shown on the basis
A wethod ascardineta the fpntien for aTéremeniteringetaragirisea sbyeral method steps,

asSEHOMA! o {1 basis of an example in Figure 4. There is detection by a sensor (for |
example sensor 9 in Figure 1A) of fight (box 61 in Figure 4) which is reflected at different
spatial points in the area to be monitored. This light originates from a light source (for
example light source 10 in Figure 1A). Distance information is ascertained (box 62 in
Figure 4) from the detected light. In that case the transit time of the light is taken into



exanpl e sensor 9 in Figure 1A) of light (box 61 in

Figure 4) which is reflected at different spatial

points in the area to be nonitored. This |ight

originates froma light source (for exanple |ight
weauHme4ss® i n Figure 1A). Distance i nformati orPGTSCH2003/000181

ascertained (box 62 in Figure 4) fromthe detected

ki i N L ansi j lLight, | :
copsdaton” Ih OB PatE dub 39 SubeteBal (b6 iR bdifeen the tght
sogwesAndethatsensor gioupr devis siepds alsferablyi garried out in a special processing
j ' n t .
ch%@%éﬂgﬁeﬁ?h&%&&ﬁé%ﬁlp ‘.ﬂﬁ%@ﬁé%ﬁ Ebﬂﬁaellrdggcf]‘ the ﬁgwn‘ég information
thesutekesplace fleei &3) for @@egrgtmgof &hﬂa’:e |(1ftlme n’e))nampldearea It is ascertained
c 9 i [

oyREIERE I delicp ' & dditshg, sko PUR S MG8RE) opliBns are in the

mordtotsgarea oilf tois lanstttae casa thqa'reut rscascedaiedd auhether bbjeccts are located in
e Lce in .
nEREAIBIEER (a0 ERESETS Wik KRR Eed Bofte mpuirss e then the
flowmhlattm‘re@bl'msedx cllaSsitista’tignican naie plhee inaa;&;r@ﬂeh etepia8. i Some examples
of@l%&&{éa%g%ﬁje Y?QSQ W{heg@icﬁﬁ&? are |ocated in the .
ored area (box . I'T" persons were recognised in

t he -noni tascedaiameber hepersores, f1 ow chart branches. A

cl assifi 1 CALL: ' h e

Soms. exariar s AL AE o BBoh B Bertis Wit Y ReRforea area,

f ol I-owi ngleted carveaientnonTbevendnt ggestons, recogni se

posi_ tion bk QSthBﬂ.[;th% or persons within the nonitored

area, detect novene or novenent directions, check

‘aut hor i satheok whethec kewmeltﬂaesorseivdreahommre@asea Wetdsepredetermined,

noni toredy@rea are as predetermned, etc. Dependi ng

on the respective classification, one or nore of the

follow ng reactions, which are by way of exanple, are

e e,

De&rgb(ggg gg gbge%@tfu?(g c%%selﬂifiﬁip% ggé leoL n{qo?é efﬁ{e R)‘ﬁ{)\?tﬂg veactions, which
ar¢ by wag ot example, aredriggsaed inga stép 6|9ot set the lift cage

in notion,

per sons | Sa@fomr tgl;ugﬂ?léﬁeépns ﬁé\;éo%t%ﬁgéugg%f?ré t&e?ﬂ%agé S[T%tﬁ'l motion,

wai t unt iin ther ¢asesifavativastind glo noh aelgbel hﬂsrcagakematnon and/or make an

announcengibynddméhtPer son noves in the direction of

the doors, appropriately adapt the door opening or

cl osing preEeayMpledersnEipbearestposlose te theviadswegion, either wait until

closing gfie ti®ation has changed or make an announcement,

i if a person moves in the direction of the doors, appropriately adapt the door
opening or closing process (for example, stop or slow down closing of the
doors),

- if an unauthorised lift user appears to be in the cage, either make an

announcement or trigger an alarm call.

If the device has ascedained that an object is located in the cage, then a classification can
take place in a further step 66. Some examples of classification are listed in the following:
- ascertain number of the objects,
- ascertain kind of objects,
- ascertain size of the objects,

- recognise position of the object or objects within the monitored area,



doors), if an unauthorised |lift user appears to be in

the cage, either nake an announcenent or trigger an

alarmcall. If the device has ascertained that an

object is located in the cage, then a classification
wb20o4/dsddse Pl ace in a further step 66. Some epgqRiBoPioois:

classification are listed in the following: ascertain

nunber ofdth ob)j ectzg {tal ki nd OL%(‘[

ascert ai MEPFNYLNNS g "@8'%”3 é‘?ﬁyﬁmeg ol FETFon of

t he object or objects within the nonitored area, W

2004/ 084556 11 PCT/ 003/ 000181 det ect % nts or . .
DGRRRED8 61 B PRRSLAERPIRSUEN EBE & MISEh oh AT TG B @actions, whch
aré 69 pegidf eramplect b Riggeredana sep 6mr e of the fol | ow ng

reactions, which

are by way of exanple, can be .
tri Gger od"the PR SVETOAANE. ERgoLelacs e Itk Jatalign aagor make
not pl acerd Mduhi;émgmge in nmotion and/ or make an
announce if one,or nobre objects.is or cated
o0 uT o aT Bl oo pRFs R of arbEres 100,ake T dagtassion, either
si tuat i onvdiagntit ifgREtGT haddangsd anMake af EAAbundemenn
obj ect has nmoved in the he doors

jrectjio
oohropr i df & UEaLAS TGS (dBs dumaian o6 ik e aeaipgopriately adapt the
process (door oﬁéﬁzﬁ‘@b@ closin@prodess |(fowessple Ch18H 10 @low down closing of
t he doors% Selther a person nor an object was
det ect ed, e 980%)-ow chart branches by way of "t he
branch 60 back to the beginning and the entlre process
peat ed agai n. cord|

I B‘?‘H‘r?ér?eae@%u FG ohig ﬁ&teFegﬂfﬁ @ ﬁ”d?r :thsooy way of the

braﬂdhl mbe&wtdomeaddgmrﬁrm amtr@mﬁm @l‘dc}ésé s @@ekted again. According to
orres onds with t

ct
i gt Ak Dlfrened CRBSER IR rie fobtaed L oer Beutimatsy be able to

ausdregticaly eriggerf £ rrabttionp@nichr corebsbonds RithCBespryailley i MBation or is
dvvnergbn Fl appropriate software nodul e is used.
adaptefdPeIBIY) t hr ee- di mensi onal mat henati cal  operat i ons
are used in the evaluation of the distance
nf or nat Th rocessi nqg,device can _additiona
T BB gt e AL SR TR it e M ot g Bl inerein an
apbl‘@rtétﬂ |softivage doodulst Bt eSedr e Frefeghn Stafd@dme@hﬁbhalg&lﬁhthematlcal
operations are used in the evaluation of the distance information.

The processing device can additionally be so extended with respect to the area monitoring
that the following door states are recognisable: o —

- " doorgap, -

- position of the lift door,

- closing behaviour of the lift door,

- object in the region of the lift door.
Depending on the recognised door state a situation-adapted reaction is then triggered by
the processing device. This can be one or more of the following reactions:

- stop door closing process,

- stop door opening process,

- slow down door closing process,

- slow down door opening process,



position of the |lift door, closing behaviour of the
lift door, object in the region of the lift door.
Dependi ng on the recogni sed door state a
situation-adapted reaction is then triggered by the

wproeemssssg devi ce. This can bezone or nore ofpdier2003/000181
follow ng reactions: - stop door closing process, -

stop. doortn-_aggrlnl'ggvgs&%\%ng&g%garngég\%kpw down door cl osing

process, openi'ng process, WO
2004/ 084588cd gerviceggtr | oudspeaker arrangenent, place

service Cﬁibég%*%@gﬁﬂ %ﬁ?rgency call, stop lift

oper at i on, nt'i operation at reduced speed,
i ni t4 at e Yopdhapemtionf the lift cage, etc.

PCT/ CH200 290484 o r%ﬁgrqiap%pﬁgec{%oe respective form of

enbodi ment, a devi ?g accor %fe i nvention can

r ecogni seinitinte evacoetice affthe lifecdgd,| owi ng states: -
number of jpassengers in the lift cage or in the access
region (lobby) in front of the lift shaft, - nunber
of persons entering or leaving the lift, -

O e s oS5 e S 3 oS T hntion an
recegnigst orener monemf éimnefuliswing-stalemr gap, position of the
Hife doornurﬁﬂ:é)rsdf 'Bgs?e%la;gysi iRthe f?f{ célgheeorJ iinftl%e gc(:)c%rés region (lobby) in front
of the lift shaft,
- number of persons cntering or leaving the lift,
- directional flows of persons, g
- overload,
- incorrect loading,
- obstructions in the door region,
- need detection,
- movements,
- door gap,
Co- position of the lift door,
- closing behaviour of the lift door,
- object in the region of the lift door.

Depending on the respective form of embodiment, a device according to the invention can
trigger one or more of the following reactions:
- no closing of the lift doors as long as persons are located in the access
region of the story in which the lift cage is just located,
- situation-dependent controlling of the lift cage in order to be able to take
into account arrival of persons at individual storeys,
- lift cage stops only at a floor when persons wait in the access area of the
corresponding floor,
- automatic calling of a lift cage if a person approaches a shaft door and
stays there,

- traffic-dependent or need-dependent controlling, for example in the case of



object in the region of the lift door. Dependi ng on
the respective formof enbodi nent, a device according
to the invention can trigger one or nore of the
followi ng reactions: no closing of the lift doors as

woogy/@ss3ser sons are |located i mthe access re@iTeCH£03/000181
the story in which the I[ift cage is just |ocated, -

situationg t L f the lift cage in
order to Iggﬁg%pgel&{% V@@%’gw#ia“'fg egount arrival ~of

per sons aitiation of doetgesitpnesesures if fdroldames stogmiswal gr a risk to a
at a fl 005 %g&&o%rs%f)ns wait in the access area of the

corresponqelrng oor, © automatic calli ng of a lift

cage i f adipelag orforatipnactiestriggshari onmbbcemadt, st ays

there, - j c-gdependent qr. need- dependent

control | éﬁ'ré"eJ %’Jo?rog@g%‘ﬁ?egsit?]gtﬂﬁg'e'case of WD 2004/ 084556

13 RCT/ CH2@0841001i81t ube bt thetifitcagé,at i ons with severa

by 205yl ot LA, PR FERTHESF] orfons, rocuency o
possi bl e,usl, gfd..ay i nformati on and/or trigger an

announcengnt al . ow or prohibit access to a fl oor,

al | ow or PAGHIWIFIMSe of the Iift cage, statistical

eval uations of, for exanple, the nunmber of persons,

NI e T S ST
devicgUioemobiforaugdh® BeeeBliregios inafrord @f a ditt shaft. mothe tsohémagtic plan view in
0B FEFEIS ] STl cHo B BBl s tehobl® e cooe o2
sepafablecgeadiPdoae 87 e8B and shast ducey 80f90frdmitheladcgss Tégion. The doors
o785 B st PRFNE B BBOSRESREToRE, R0 13ebans o e
inghtian ewtsith gghe¢dnpeoted vétth a processing diexetcter&ﬂ.@!odﬁmhdh laotkall rear the lift.
. he i . <
N R EE TR 5 e BB B g, T s
regiahlis redenally beuthded by walld 8hidep Bk eA sBlation iprilustraedi iywhich in total

B Rlort 85 SO R SERL 35 AU, s G878 s crcty i
fragit ohititel doors $7i tbl Wsandcaweit] until thbsec oars haee @bengdir @efurther person 84
mg\ga:sgégﬁa? 12%“ atﬁéd3 dggés aﬁdéd&iarggrg?i?a&g& ?])331 an W Tfl-le1 %evic:e according to
the invention is in a position of detecting this state. The device generates a three-
dimensional distance image 76 which is schematidélly shown in Figure 5b. The device
recognises that three persons are in the access region. Moreover, it is in a position of
monitoring whethér the persons 82 and 83 too closely approach the opening doors.87 to
90. If this should be the case, then the opening movement of the doors could be stopped
s0 as to avoid risk to persons. As soon as the doors are completely open, the persons 82,
83 enter the lift cage 82. This process can also be monitored. The doors 87 to 90 can
close automatically as soon as the two persons 82, 83 have entered the lift cage 82 to
sufficient extent. The person 84 is further detected by. the device. Since, however, this

person 84 moves away fro_m the doors the lift cage does not wait for this person 84.

The described forms of embodiment can be extended in that the processing device 20, 50,
80 is so designed in terms of software that not only can it be recognised whether and

where persons and/or objects are located, but also the objects or persons can be



front of the doors 87 to 90 and wait until these doors

have opened. A further person 84 noves away fromthe
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If S#H% gﬁ%@@ nd?%?’é? rt1 gﬁbﬁ:ﬁ 1B%ﬁo:g§6a%8rb§ Fi ﬂ’g (é dfgﬁ?‘hﬁﬁé sénsor can be
mpyntgd dr thsi tegiani @‘rthad:age edllln@a'ist camise strﬁemétcmallyemghleed in Figures
1Ahﬁ;g&p§e33|ng device 20, 50, 80 determnes that a

person noves slowy whilst the doors of a lift close,

then the closing of the doors can be interrupted or

If Ed%gs&rdggggsn%ra%%qﬁ%? ?%gggrpgpt at g/?lé %fr chagg' Pe, lﬁgﬁ% region of the
walbopnasite dheneagendows olbiengvhenthe nhsnrts @k opeeed idds sosmble ¢o detect not
orﬂlyn{r%ré'té‘tgtoftttlﬂagln?ér%?' E éTEfV eg%%e ia He n?be ac? otoor also aregion in -

conc as~a er iSNY
the fabhydn framt ofdreorasenent in order to ensur e t hat
nobody stays in the door region. As shown in Figures
1A, 'B and 3, the device according to the invention
Incthn erseugfether epnfigsrations ahevnsinnbigutesr 1Ag 1Bfanch@ thegsensor moves

tobdth&F WRK t1RPRE Bagd AEM ARPLS 185 PARLAP885 R of the individual floors and

the access region of the floors cannot, in the absence of the cage, be monitored by the
sensor at the cage. It is recommended to use a sensor according to the invention on each
floor, as shown in, for example, Figure 5A.

There are obviously numerous other possibilities of arranging the sensor or sensors.



If it is primarily desired to nonitor the interior
space of a |lift cage then the sensor can be nounted
in the region of the cage ceiling, as can be
schematically recognised in Figures 1A, 1B and 3. If

wbheosrpser is arranged in thejyegion of the rpearcrsbos/ooo1s:
of a cage, i.e. in the region of the wall opposite

h .

IngaGehtds 4658 2bat o Mempy R a? k. irRar BERES sl spouia be =s

freepas posdible enc dgiag bk to %e&nﬂd@ﬁc@qb@p&!it&]‘ﬁ@lnﬁﬂu@tc@@ (@bjects and/or
Iobb in fro of the cage. In the case

peésrcglsﬁ\&e%tgﬁrf, |"wp3?'c%r%a"§%&wﬁptn Figures 1A, 1B and 3

t he sensor noves together with the Iift cage from
or to aft doors o

A Ilo .. _The.
poSire ey B acdeificBa the RN G "or bSF i, PedisiiRgicevicm of a it is
sholve iabRRINE 6. dThetdmetwe&gmodble gooperfoone thedfollbWimg st@ssSwhen it is called
a%pt he cage. t{' IS econeno_Ied to use a sensor
UPANEECRG ?’é{ HBACHVENY PBYHCDNn each floor, as shown
in, for exanatien oFldwtur&eﬁﬁforrﬁht&TrE(sabmodbMi thlJSMyhch is provided by a

o1 Sensor Bl AsTB0TANOEsseE’ s PBCPe BGRB8 EeMeRTEred, so a8 to

gener al , dettedtShé@tatseofabeareeed in the nounting of the
sensor that the se

as,.free a ossi bl e
From bei gealiEors GREGer RPREER BRI B PbiselE RreaocRed n the area to be
i nfl uenceeorﬁlmiaece(stuerrmdt’em) per sons, weat her,
mechani cal nodul e 90
accor di ngd?sésé} gort Wéﬁ%ﬂ'ﬁ%ﬁ?g%‘ q%?r a processing
devi-ce oftrigydringt(sutsmoddiedn) bfra ffiugtisreadaptéteertibbwar e
nodul e 90 perforns the follow ng steps when it is

called up and executed by the processing device:
Trevaftwatd wodoe 90 cehasoegrisa ftheririodnlessubnodul e 91)
which is provided by a three-dinensional sensor in
the area, which is to be nonitored, so as to detect
Prefeealsly thiedigbf sdunes alndéthe deBeoggrotp are sv@idearin peioeig. The mounting

s TP e ovBiting 68} Souicddep, s Yo dmantply orented wit
re§8ict o thehsersbayeupt rleeﬂeMQtIC(rSUfoﬁhinWoaxﬁéborﬂﬁtsacan be carried out

iR A L8N TR AT BB, "The 1T gt “sourco

and the sensor group are arranged in a housing. The

o NP B3, LT B6Ld 55 R ¥ roge ot
withempeartmdre réfleeereerimageginaurper t6lobtaim infortrattibo mbofit thb@rea state. For
thlEV\BurB%@ofb‘?ne)?arﬁﬁg k?ae réfald cgdm?a%e can be subtracted from the image

information.

According to an improved form of embodiment the area monitoring is carried out
continuously by a succession of numerous light pulses and processing thereof. Reliability
in the lift field can thus be increased by comEarison with conventional, mechanical
approaches.

The area monitoring according to the invention is suitable not only for use within buildings,
but also for use outside, since the sensor employed has little susceptibility to disturbance.

Above all, however, the insensitivity to extraneous light is a more significant aspect when



already at the tinme of manufacture or pre-assenbly. In
a further formof enbodi nent the processing device
conpares the inmage information w th one or nore
reference images in order to obtain information about

wo Be4AkPRg State. For  this purpose, for exanpber/c@12003/000181
reference i mage can be subtracted fromthe i mage

information. .Accardi t.Q. an i nmproved form of
don st hits wienia 8 BGRB8 g TS Cear r 1 edt out

conti nuously by a succession of nunerous |ight pul ses

and processing thereaof., Reliapilit inthe lift field
ThEdied MITRRY HevaHoadoyS aueRie Botot o8 fouhtodsiag Svents, but
alsyesgblianb csldertap@raosiabsificatibhe A foexdraple Nt iageesidienédr the area

tg the inventjon iei suit% le n

, b t.only for use w.thi )
maRiplic R, E8C00Rise WIS SORLE Wall &1 the a<Rh E5gIRR 13 rbpage. Itis
alsﬁbnéﬂo@ytéfhlabléﬁhdw tntdrgy ;SE:]tS@r_ﬂﬁOth,i bi Witether digdrsdrb&nbe.conveyed or an

Vv ver, the insensjtivity tq extraneous
objeBEoq CarsPRAPS AGH A A SHACoAR (B! SEn HER Stson ORsrepersons or
objeatsterl, for@xamble, Ukesizd therabf ean batasteattaidud. | di ngs.

PCT/ CH2003/ 000181 The area nonitoring according to the
invention is not only able to recogni se events, but
A alrther &drheot embbdieidna ke drtieddssidl by @ld et tHeus card @& recognised by

examle, it i.s.possiple f t he are nitoring to .

. R e anisBs VRReE oy il Tiveaad 2b BetedG i digotr This can be
redligedir ihbt theagea rdohitbmlg @Hs@&e@&ﬁ@é&@s@gb@athﬁmm&m‘j onding floor. If
ersons walt, ,or er a ersqn t e.conveye or an .

2 R AP oS (0, S (HEG e PELS lhrs, JaSE Bl G0p@lal therefrom
thdtitiid perageis iy fonea liftaiger Tafs fpeh sogrmbaiimentgatcdv@naetextended in

he .si reof can, be asce

for example, t ze. th ta.ned. A .
03t REEoT EraiP b GRESHIBMC FR05) 419 AEAPE RGYS ) Tizgne provided for
jodramfs ihhiptvard dieedtiohether @afindagecbritie wagansstops.atfedperson is detected
PR 415 W de 8 BB R T 3RS 5 ey
" downsitdpa!l | AgeadbrbyRition Brd acredsiepesdentlift thetrol can thus be realised. It
. correspondi ng, floor. |f ,a persaon apprpaches the shaft
s BB TARREE AT WET ot erniRaPednd RS PRLAE SRS e operated
cotnpltety mathout that usubergaaestoutions Walihiei grgird 8ysteml ddrate@@e completely

orm of enbodi ment can even be extended in that

This f
Co?tﬁgﬁeféé%%@elr'egi on is divided into two zones. If a

person stays in the zone provided for journeys in

upwar. irection. then a |lift cage on the way, u ,
1 4P §8b%ftohg” sk buni Bag, caraeh o RbhSei” 1Y sensery witn the
prdces$iog dadys is usedidhenvdoe taltheeszfaty relevdnes of the dmx (imaggdnformation)

[ Qur down_st aps. need r.ecoqniti.on and a
to R St tRar e Hsh s o BRoeniE B0 148PIeCaGeStres shouia be
undertakenatd vgusragtee alectitity duriog nravisfee rdfdble rdard by hvedy dhehe intrinsically
be operated conpletely wthout

ins{ehégeuégﬁgrﬁﬂiJéagfﬁ’lggt%mﬁ'?ﬁnﬁn%'s. The entire system operates

in conpletely
The device according to the invention can be connected by way of a communications
connection and/or by way of a network with a processing device (for example, with a
computer) which further processes the image information supplied by the sensor, prepares
it and optionally stores it. Thus, a monitoring system can be realised which, for example,

centrally monitors a lift installation with several lift shafts.

Preferably a device according to the invention is integrated into the safety circuit of a lift. ~



contactl ess manner. If a conventional conmunications

connection for connecting the sensor with the

processing device is used then due to the safety

rel evance of the data (inmage information) to be
wonenamBesssed fromthe sensor torthe processi ngcunti2003/000181

sui tabl e nmeasures should be undertaken to guarantee
TEREY B oL Ry LeE A efiret e B AR afNngl KFomygiavie. s
a Geme@eeaccﬁzdndcetgalrt cirtimestaneen thieo rervamaabibtyc o trec tift dcdmy thereby be

el S ARPASELLI03: SCRARTELE AL el A afbin of e

devisapacodingwniteshinfentioner processes the i nage
i nformati on supplied by the sensor, prepares it and
optionally stores it. Thus, a nonitoring system can be
Arr adlantagtous idebeloproenteofathp limienticre nakas litypossitild 6 so @xpand the area
th.several I|ft shafts ef er abl : .
miighnd BRI A B Tareboret &8 gras offd dyfecton. i
acttrdascH wttly thog memttonobgamhu tﬁetmg W gD Oetke 8 4tadssible to detect a person

S5 SROSAIEATE, F0ByRgtat i S 4 L SR RS e v o

bemg caagbonsegdemcegionn certai n circunstances the

serviceability of the lift can thereby be i nproved.

Oper ati onal disturbances can be reduced in the case of
A durthtesbddyvadtsgiegal af solhtion dlemrd'mgamcmajiim@ntim ttiyemeans of a three-

dy
dnrh%szcﬂ‘{dl QQnsdA‘ns ?o ?QE%EE\I 'ﬁrsat g%eno% r@a Lﬁﬁd {\ﬁ%e 2,78 gtlvely short cycle
tlmmfhﬂeasollhang?ot lmuitisepomiss)ctTrmus agyirapid roenitegingasttiongaant® realised.
I t o) nce 1e .

OB RS e, BRI aliBiyy ARARAERAT tluadleq i opge time. The
nn@etlmmaaepﬁr;msalble o galise monitorangdsystenggwhich have taakdaetion time, for
ARG e B8 B SXATE e, USSR [l possio o
Veo'ftrlag@(ﬂ wlhabh: raecimndAensgqmmlyhe i nvention by means of a

three- dinensional sensor is to be seen in that

sensors of that kind have a relatively short cycle
ThBitWEe(diIE!sBSiomﬂirseﬂgarmelnmlas@domdlb)e evEusion\ofitiye thirpli dimension, which
s SRpldeplionp eoitbe Al witn SALNRrsEa! SRre ol plsie. iont variers)
OFtMOg@meéd'Ohﬁl Gyodmsi ror Ex&mple n\hghtt igratingek @s charge-coupled-device

b r e

cafr?%ge% : g'ﬁrotuph d‘é?éfc'tlér‘?of@g%% (%’ He'ﬂglﬁﬁ% fnt %ﬁg‘@@%ﬁ@nlﬁ&gg@ §bta|n in direct
mage| anidgeamradsan Mager whicl is dosgyfui realiy, 0falkesectual statesi bl e

to very trigger a suitable reaction very quickly. The

t hree-di mensi onal sensors enpl oyed enabl e eval uation
It isf an ipdvanipgel afi the resinaondaisior tsenser athpinyedgbauthibyoperates with an
mtﬁr@Fﬁqrg'krfoéb%c}rgénpneﬂ'ugerlﬁé OfRentY Rt §UBstahily S ¥ MBLSdent of the

arrier
environmental conditions and functions even in darkness. As a further advantage it can be

asserted that the invention can be realised without a calibrating mechanism usually
employed in the case of camera-based systems to take account of changed environmental
conditions. In the case of a camera-based system, for example, the light sensitivity is
adjusted by a calibrating mechanism. This outlay is eliminated.

A further form of embodiment of the invention is distinguished by the fact that the

processing device is so designed that the image information can be stored. Thus, it is



or two-di nensional systens (for exanple, |ight
gratings or charge-coupl ed-device caneras). Through
detection of three dinensions the area nonitoring can
obtain, in direct node and manner, an inmage, which is
wohenmsisssreality, of the actug state. It i sp@mCH2003/000181
advant age of the sem conductor sensor enployed that
. .. CntEinsi : ' 5 .
pollbe 1SPREFHER LhEaroptdt KrtRpfiple B ERTRABRE0n yngn entering or
leaying therliftesaig®l, by onebrtsi afrimage dhfommationorimage énfoinmation of that kind can
r S, further . ntage it can be asserted
Ses/%afgﬂt?%g xﬁﬁ’\%eﬁtsfgtﬁ&%aénw%g‘g?eal ised without a
calibrating nechanismusually enployed in the case of

- t ake ou f .
R T L R R BBl A Pt a5 o rescon
asGaoe na-aqaskeldnsigseesgnidedr e rddifibre,ant dreergendit call can possibly be made
: NSitiyity..i dj usted by a calibrating nechanism
n %%i"s'?‘s%&rﬁe‘fﬁ"?aﬁ S@??'m nated. A further form of
enbodi nent of the invention is distinguished by the

e r S§i i, i S. SO [ , .

ad Rfboollly. Mol ER WriEearidob Rl wjR-amensiona
seRS0A¢A84H856nKE8 REH/ B2 (0 3000011 Bl opies stobématie syochrowingtion of the
. i ti c r. exanl e.c i.ng. pf, a.person ..
b bR 0, o RS £ B9l B nang on e
respertie stafeptriggersom apprageatelpfadeptet ireactioh. t hat ki nd can

serve for, for exanple, securing evidence. In a

further form of enbodi nent of the invention a service
It is ahladvantage @f 8recidyerd®ndhatdbe wading tinges candre @sdueed, since the lift can

i ' I ddifi. rgen |l .

ool RIS 0HE R e A B0 o PGB A B crana
copditiens. adtesutiiug, passiblevial gaample, ¢ avhie stopgieg of the cage at a floor

. . : et . |
At UGB e Bk S s e BOVBFAR 1 or der to-enal e
synchroni sation of the information processing. Thus,
. : : ; Led whi oy .

n R BABNahoG B RO Dt PR ERoRiRg o
invedtign dsl comdatedowith |an iascess cahi@htsasterof Thie, fanvexampe it can be
. o ) . the. lif ‘
oA AU St SoReb e Sl SRyl I bossiie, o
expoplet if @t astessraviratisashpergonsdanst equipred wittaadpadge. A person desiring

ac@é%'gd[b.ttﬁ@ fife ]Im.{sﬁ identi §|59I98§"\stglf bg%ﬁ?@égﬁgn%ggg;}e%% g; a badge

stopping o e cage at a floor
reading apparatiai Toetaceess comjrol emgts the Inwmbef of péreons who have shown by

e R e ol

acewsfing dp the nventionTearsasdegringyamplasy persoparmake actually entered the lift.,
j [

1 BORBR: Sy Lo Bt Do G AR orsons o

hage idestifieslihroselyes bp ertasige. thee agqattipperanie tggerbdddtes pessible, for

exBRPRORoIBSiAdd Bhe lift in motion and to make an announcement in order to require

the persons to again identify themselves by badge.

A pay-per-use (pay-lift) approach can be realised in similar mode and manner. All persons
who want to use the lift must pay a certain fee. The number of persons who have paid can
“be counted. After all persons have entered the cage an automatic determination of the

number of persons is carried out. in the case of deviations, appropriate measures can be



access to the Iift nust identify hinself or herself by
nmeans of a badge relative to a badge reading
apparatus. The access control counts the nunber of

per sons who have shown by badge that access to the

woO8kl4/kidst cage is desired. Onentry into the plirféufaffoos:
t he systen1 accordlng to the invention can ascertain

man ons h entered the lift. |If
"E%g kr‘?uhb@rus "B&ER ﬁsa ﬁ(#ﬁé %‘a Rfoldgs ‘?{85 cor r espond
wi th the nunber of persons who have identified
el ves by a bad t hen reaction ca
A DREEEE 4% PeBRiEHasd o ol ST RN T eaftepypphigh a person to
bettl'agwsbbrftéd 'regismtsir(bnnseiﬁdr hersmakemane@smmaememctemand the fee to be
er_to.re re erson a id [ _ ,
oS rbakbe S P BhrgrbiaBRap o It Grehacly 4 fcpiadip dapithcage than
wet@defeeteretlensatagphoptiate teaictiorocen e thiggereaer . Al |
persons who want to use the |ift nust pay a certain
fee. The nunber of persons who have paid can be
counted. After all persons have entered the cage an
automatic determ nation of the nunber of persons is
carried out. In the case of deviations, appropriate
measures can be WO 2004/ 084556 19 undertaken. Thus,
for exanple, a ticket check can be triggered.
“PCT/ CH2003/ 000181 A further pay-per-use systemis
based on the use of a key or a badge by which a person
to be transported registers hinmself or herself. This
registration is detected and the fee to be paidis
- charged to the appropriate person. |If nore persons are
| ocated in the Iift cage than were detected, then an
appropriate reaction can be triggered. WO 2004/ 084556
20 Patent clains PCT/ CH2003/000181 1. Device for area
nonitoring by a three-di nensi onal sem conductor sensor
(9; 39; 37) for detection of three-di nensional inage
i nformati on, wherein the three-di nensiona
sem conduct or sensor is equipped with a |ight source
(10) which can be nounted in such a manner that the
area to be nonitored is disposed at least partly in
the illum nated area (17) of the light source (10), a
sensor group (11) which can be nounted in such a
manner that it receives light reflected in the area
to be nonitored, wherein the received light is
convertible by the sensor group (11) into electrica
signals, and a processing chip (19) for converting the
el ectrical signals into inage information



(16), characterised in that the area to be nonitored

is an area within and/or outside a lift cage (12; 42;

82) and - the device conprises a processing device

(19, 20; 50; 80) with which the sem conductor sensor
w%()%aoz;?b%zt ss£9) is connectible inyprder to make %E?‘}dl-?zkabﬁooom

| nmensi onal image information and whi I'S

desi gned for the purpose of processing this inmage
Paterit&FeEi on in order to obtain state information

representing the state of the area to be nonitored.

2. Device according to claim1, characterised in that
1.t hr &&Mifientoh Srem 1o tRERR §Y & @req;g%s@@a SM@P%Q‘WtQJ’n%?”SOV (9; 39,

379fort (ﬁ'@ed:tmﬁgﬁstht'éé StheridRar |ﬁ%8'g$m@ﬁnhf@9%r@élﬁ the tﬂ%e dimensional
provided froma nmenory vi ce accor di ng to claim

SeT'CQ‘E‘HH?tﬁb'@%ﬁ%@c?quﬁelqa'i'tht hr ee- di mensi onal images are

- compafi@flsother QioN Wi EAREE Mmétinted W&% Q@ﬁeﬁ\%?%ﬁﬁhe area to be
the sensor group (11) successively in

acchQﬂ"iﬁ’@eq § Qiff%sﬁﬁj £l leasppartly '%‘Iﬁ‘ﬁﬁlm'@?qegé’de@ H 7 ﬁéfhe hght source
[i gr(t; pul ses are transmssible by the |ight source
5. Device according to any one of the preceding
- cl alfﬂ}‘r%enséﬁaf%‘@t(éﬂ} waighiGaNtaeamovied & gueh al”i‘ﬁ%‘PFrﬂ'talt dﬁece'ves light

can rbfe @YR|nUdkestes %o 32 heonikPedBiRrEiR the 'rg&@\fedsl@‘i\@ id ESnvertible by
reactions in the case of WO 2004/ 084556

PCT/tegseneer gord 1sipkrelestacalsignals, algher e| n the kind of
- reagf bl‘b@eés?mgpﬁﬁ’f)e(ﬁ ablor drpanse me 8BctHibA shd;r\'éqis Ao Fhadeinformation

6. Device according to any one of the preceding
cl ai(#®); characterised in that the sensor (9) is

Chg,@gt@,gggi,,fmgt mounting in the region of the I|ft cage
referably for nounting in the cei

) regltB‘ﬁ aEﬂa ?’n'ée Imqrt'toﬁe&’g'é a(“l?’eaé!"ﬂ)h'” ?”d/BéW@@ea%é%rCé%ém 42; 82)
to gpg of clainms 1, 2 and 3, characterlsed in that an
.evaluating nethaod preferably base

"t hr d82 (H4YRs COMARIISSfath SfRACSERY ‘?ﬁYéﬁ'eat(?%ngo’céﬁ §9) with which the

per fserii®shdubtbr 68@sdR(9C8$;S79)Ts 66Nrie%ﬂb[%% drd]‘& to make available three-
eval yation. 8, Device according to cla

chardiReRsIPRal 4image Hafprmaione Raf L ¥hichy '?‘reqef?&!l‘epsf%ag"@d purpose of

on Qiﬂoéé%biﬁg rtﬁn%'lﬁ@g@‘ﬁ{fbl‘hﬁhnoﬂ in BRIEr &6 oBRAPEEI @ drMafiely representmg
t he rece |ng} | ains, characterised in that the
t

of
I |gﬁtf'e s‘?&’u‘? dBe AR 9 Pn'ﬁ’ﬁ? ‘in the infrared range,

wherein the source is preferably a light-emtting
2. Device according to claim 1, characterised in that three-dimensional images are
compared,-wherein one of the images to be compared is an image able to be provided

from a memory.

3. Device according to claim 1, characterised in that three-dimensional images are
compared, wherein the images are images detected by the sensor group (11) successively

in time.

4. Device according to claim 1, 2 or 3, characterised in that light pulses are
transmissible by the light source (10).

5. Device according to any one of the preceding claims, characterised in that the state

information can be evaluated so as to be able to trigger specific reactions in the case of



di ode or | aser diode. 10. Device according to any one
of the preceding clains, characterised in that the
sensor group is an i mage sensor connected with a CMOS
processing chip. 11. Device according to any one of

wbheospssszedi ng claims, characterised in that fpefr/cH2003/000181
reduci ng extraneous |light influences a doubl e scanning

<o BRI, KB e DS B € R PR T e o s
of nobnitoring a lift area, wherein |ight which was
G.QGLLEﬁeg/ﬁ()c%d?gJ;&r@g,S tggﬁen?/ érﬁea?)g éQe(gBFe;ctg {nSﬁcI%iﬁlg? ec %r%:tc%glts%% dn that the
seosom(©) sedesigied foplrhawidting ixstrmasegicasofembglfmd:a@hafz; 42), preferably for
-hr.ee- dj i [, i de,nf [ 6 it
m%@%‘ﬁgwg{ﬁgf‘igﬁ'hggsg'f’ hg’? er"ifatﬂcggé ?ﬁ Ir?gp'agd/ ZJY WIphase

position of the light, evaluation of the

t hree- di nensi onal, ima [.of or,mat | for recogni.tion of .
7o st e RS te BIR RS e Tng efcr emsera 43 &N evaluating
méthod)gexferably dfasad shitrebidimessionl edhttieraasticabopdraffionsan. be performed

ccording to.claim12, wherein the
bygt%? P%ggsgﬁj%?%ﬂc‘? Eoré'ger?‘faéléat'(?ﬂt: - recognition whether a
person or an object is |located in the area to be )

noni d , 4/084556, 22 (64 . 65), , ,

B TR BONIBI FAT KR ehSAChEs: Bkt 16 Svplyelina ethod is based
onkd), inisgeatienmméthed.eval uati on of the three- dinmensional

i mage information i s based on three-di nensional

mat hemati cal operations. 15. Method according to claim

9.12, DeSjcemacchringvrearsi oneadf the pedceding ota‘imthdwafr@dtémwfdriﬁ that the light
t 1S i | e, - nunper.of passengers in t -
soffPydalsd RFRRe TERE gt PR el eerE Predniblta fonemiting
diddefdr lasshdfade. - nunmber of persons entering or |eaving
the lift, - directional flows of persons, - overl oad,
- incorrect |oading, obstructions in the door region,
10- ndmvicgedeordion,to-anyoererehtisy preceding claims, characterised in that the

sensor group is an image sensor connected with a CMOS processing chip.

11. Device according to any one of the preceding claims, characterised in that for
reducing extraneous light influences a double scanning is undertaken in which the area to
be monitored is scanned once with and once without light.

12. Method of monitoring a lift area, wherein light which was reflected in the area to be

monitored is detected by a sensor (9; 39; 79), characterised in that the method comprises

the following steps:

- ascertaining of three-dimensional image information {62) with consideration of the
transit time and/or phase position of the light,

- evaluation of the three-dimensional image informatioh for recognition of a state,

- classification of the state (66; 68), and

- triggering of a situation-adapted reaction (67; 69).

13. Method according to claim 12, wherein the foliowing step is carried out:
- recognition whether a person or an object is located in the area to be monitored.



- door gap, - position of the lift door, closing
behavi our of the lift door, object in the region of
the lift door. 16. Software nodule (90) for use in a
processi ng device (19, 20; 50; 80) of alift, wherein
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triggering (94) of a situation-adapted reaction.

15.  Method according to claim 12, 13, or 14, wherein at least one of the following

states is recognisable:

- number of passengers in the lift cage or in the access area (lobby) in front of a lift
shaft,

- number of persons.entering or leaving the lift,

- directional flows of persons,

- overload,
incorrect loading,

- obstructions in the door region,

- need detection,

- movements,

- door gap,

- position of the lift door,

- closing behaviour of the fift door,

- object in the regioh of the lift door.

16. Software module (90) for use in a processing device (19, 20; 50; 80) of a lift,
wherein the following steps dan be performed by the software module when this is
executed by the processing device (19, 20; 50; 80):

- evaluation of three-dimensional image information (91), which is provided by a
three-dimensional sensor in an area to be monitored, in order to recognise the
state of the area,

- recognition of persons and/or objects in the area (92) to be monitored,

- classification (93) of the state, "

- triggering (94) of a situation-adapted reaction.



