WD 20041084556 1 PCT/ CR2003/ 000181 Three-di mensional monitoring in the area
of alift by nmeans of a three-dinensional sensor The subject of the
invention is a nethod of nonitoring the access area of a lift installation
according to the introductory part of claim1l, a nethod of nonitoring an

i nterior of WQIPQ4f0B4556age according to theé introductory PEFCHHO3BI0M8Im 2, a
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openi ng. Inﬁqgﬁhqupn for exanple, it is also possible to be caught in the
door region. It is also conceivable that inappropriate behaviour of a
person, faulty handling of the lift or inexpert loading or unloading of the
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_ Itis also conceivable that inappropriate behaviour of a person, faulty handling of the lift or
inexpert loading or unloading of the lift leads to problems.

There is therefore noted a tendency to monitor these critical areas in order to be able to
recognise problems in good time and, in particular, to avoid risk to persons.

Mechanical, magnetic, inductive or similar switches are frequently used for monitaring the
doors of a lift. In addition, optical systems, such as, for example, 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 (digita! information whether a door is apen or closed). Monitoring solutions of
that kind are predominately limited to the immediate vicinity of the cage doors andior shaft
doors. In order to be able to construct a mare complex monitoring system there is needed,
for example, a combination of several switches and fight barriers.



WO 2004/.084556 2 PCT/ CH20031000181 Optical systens in particul ar have
certain advant ages, since by contrast to nechanical solutions they operate
contactlessly and are not subject to nmechanical wear. Unfortunately, even
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increases.

Conversely, the use of such a camera for the said purpose can also be problematic when
the outside light which is present is insufficient. In the case of area monitoring it is
essential that the monitoring functions securely and reliably in all circumstances. A
dependence on outside light is problematic from this viewpoint. According to the PCT
patent application there is used a classical pattern recognition approach (pattern matching)
in order to 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 menitoring 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, images of which are provided in a

conpl i cated node and nmanner in WO 2004/ 084556 3 PCT/ C112003/000181 order to
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checklng by currént roac can ditionally controlled by
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Lift systems with access control exist. Such systems operate, for example, by means of
badges and badge reading apparatus. Thus, it is possible to check whether a person is
authorised to use the lift. Only a person recegnised by badge can call a lift and select a
destination storey. To that extent systems of that kind function reliably. However, who
and how many persons enter the lift cage is hardly capable of checking by current
approaches. Access can be additionally controlled by appropriate constructional
measures, for example a turnstile, an access gate or other architectonic measures.
However, these approaches are complicated and often not suitable for aesthetic reasons.

In the case cof present-day identification systems for 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.

It is an object of the invention to enable an accurate and reliable area monitoring at lifts.



It is an object of the invention to enable an accurate and reliable area
nonitoring at lifts. WD 2004/ 084556 4 PCT/ CH2003ro00 L81 It is a further
object of the invention to realise reliable and fast-acting problem
recognition for lifts. According to the invention this object is fulfilled
i n advant agWoureo4odssi€r by a nethod of n®nitoring the aRCREB2083/000183f a |ift
installation according to claim1, a nethod of nonitoring an Interior of a
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lift instaler s on accordi ng to claim 10 and a software nodule for use in a
device for nonitoring an area of a lift installation according to claim 11.
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Fi gs 5A andarﬁﬁeﬁapé{\hﬁﬁgﬁﬂﬁbh%c%rﬁm beuen ¢f. a Iift cage inclusive of access
area, Wwth a sensor according to ?he invention and a device according to

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

nodul e accomaﬁﬁgécsus deb@lobﬂtéﬁt@tdf%m\/é‘ﬁﬁ&{ﬁ‘e%fﬁéh wmeldawmehpaalfr@,utb@e first
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transmtter for pulse W) 20041084556 5 PCTI CH20 181 like transm ssion

of Iight ani@ dEaSs NSNS - group for reception of light is particularly

Figs. 1Aand 1B show schematic side views of the cage of a lift with a sensor
according to the invention;

Fig. 2 shows a schematic block diagram with a sensor according to the
invention, with a processing device;

Fig. 3 shows a schematic side view of 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 accarding to
the invention; and '

Fig. 6 shows a schematic block diagram of a software module accerding 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-



suitable. Ideally, the optical transmtter is a light-emtting di ode or
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ascertained therefrom. For this purpose preferably a modulated light signal is emitted
instead of short light pulses.

In order to suppress the influences of extraneous light it is possible to undertake a double
scanning in which scanning is once with and once without light. Two electrical signals
(once with active illumination, once without), which can be converted by subtraction into a
definitive signal substantially independent of extraneous light, are then obtained. Such a
sensor can be reliably used even in the case of solar irradiance and in the case of

changing light influences.

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
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directions of novenent thereof. For this purpose a processing device can be
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16 i s a thr émmdofpronsxamale, arighiecarfe theeslitd. t A seagpe gI@JFamﬁlst previded swith sgiveso

34. as image sensor and receives, by way of the light cone 18, light information and converts
this into electrica! signals. The light information is prepared by a processing chip 19 and
transformed intc image information 16 (for example, in the form of a three-dimensional
distance image). An example of such a three-dimensiona! distance image 16 is iliustrated
in Figure 1 in substantially simplified form. It can be inferred from the distance image 16
that the cage 12 is empty. The cage doors 13 and 14 are closed. |t is schematically
indicated in Figure 1A that the distance image 16 is a three-dimensional image of the lift

cage 12.

If the detecting process is repeated 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 laser pulse received by the sensor
group 11 after reflection within the cage 12 triggers, after a transit time TO, a linearly rising



The | aser pulses transmtted in the direction of the cage 12 are preferably
synchronised in relation to the start of an integration w ndow. The |aser
pul se received by the sensor group 11 after reflection within the cage 12
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I nventi on t hthespwegemandmnuarmeconpri ses n light-sensitive elenents (n > 0).
Each of these light-sensitive elenents supplies an intensity signal xn(t),
the strength of which is dependent on the intensity of the Iight received
by the respagiarivef thisghtcessingitbkaseplaed mntbaprocEbsisg chipt ¥nand yotsargynial s sepafate

can be conmbined - for. exanple, Db form superinposition - . to _form.an
htensi Ly sPBRgrsng B AN rRany the d Birhiohine SHBSSED B cAkel o bl 2bORPIER: on
can t hen benhs@maredvhidhiis réliabiharehraplle i nstant TO i s ascertained from the
position and rise of the intensity signal X(t). In the case of this form of
enbodi mrent the area resolution of the arrangenent is reduced, since several
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resol ution, wihﬁzh ig r&%gs:)er%jén?ioﬂetﬂ'e intensity of the light received by the respective light-sensitive
element. These intensity signals x,(t) can be combined - for example, by a form of
superimposition - to form an intensity signal X(t). After this combining, the above-
described evaluation can then be carried out, in which the instant TO is ascertained from
the position and rise of the intensity signal X(t). In the case of this form of embodiment the
area resolution of the arrangement is reduced, since several light-sensitive elements are
evaluated in common. It is nevertheless possible to ascertain the transit time and thus the
spacing from reflecting objects disposed in the monitored area. A three-dimensionally
operating sensor device, the depth resolution of which is better than the area resolution, is

thus obtained.

In the case of the second approach according to the invention the sensor group again
comprises n light-sensitive elements (n > 0). Each of these light-sensitive 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



In the case of the second approach according to the invention the sensor
group again conprises n light-sensitive elenents (n > 0). Each of these

| ight-sensitive elenments supplies an intensity signal xn(t), the strength
of which is dependent on intensity of the light received by the respective
| i ght - sensi WQ/200&P#438it . These intensity signals xn(t) cHCTHEEH3PSY hr ough
t he above-descri bed eval uati on, wherein each of the intensity signals xn(t)
is indivi dygddriaineddess $Rdp o Sl e BHEH aMnee Wakiisity BighalSERS.C tPréferably,
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with depth resolution and area resolution is thus obtained. As shown in

Figure 2, tkesofsigndethaeebiainedyg to the invention additionally conprises a
processi ng device 20, which, for exanple, is disposed in connection with the
sensor 9 by way of a comuni cations connection 21. The conmuni cati ons

connect i on 25 gwwred Figure 2r e Fpyise aiecomding| cthei imdentiongadditionalinicemprises a
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processmg device 20 in order to obtaln information about the state of the monitored area.

For this purpose, for example, the state information obtained from the image information
can be compared with target information. For this purpose the processing device 20 can
comprise means 20 for provision of the target information. The means can be, for
example, an internal hard disc memory. It is possible, for example, that the distance
image 16 shown in Figure 1A is stored as target information in the hard disc memory.
The processing device 20 can ascertain by a comparison algorithm whether the just-
obtained state information corresponds with the target information. If this is the case, then
it can be assumed that the cage interior space is empty.

Other 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

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



The processing device 20 can ascertain by a conparison al gorithm whether the
just- obtained state information corresponds with the target information. If
this is the case, then it can be assunmed that the cage interior space is
enpty. Other target information can al so be predeterm ned, by which the
processi ng savioo€o0f8s6 undert akes respecti ve conpari sons. PCHEQHUS/H@Isleact i on
can, for exanple, be assigned to each target information. In the case of
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= al, then Céssing devi € recogni se changes i
t hr ee- dinen3|onal space A further form of enbodi nent of the invention is

shown in Fiqu r oW S 1B S ]
loure 3.1 A ugngt oty S AFioopert B R ada 0 SROFL Pidfisl, A ot 38 b Row
covers, fr oirlueﬂna?tue in tdafistingize |roIF|gama$dt lsfartalmgeatagme4®mao régaonmhuhedlftemge a2

i ndicated b the vicinity of esens An. l,ect
4101 o) ocar Bad ERverRdrm aBoYS YR Iferlof Spdte didhe Yot IS FRERGred s R cBh 30
The device it malﬁarmss tni the vizinlﬂyelfdgﬂdsaisngw\hanfmefectuhds bageddotheslftajageaﬁen,
since in the cas&g tpWFI doors_a tron h %htness di ftfeog resul thsth The
sensor 39 i RN g RPE" 5‘?%% 3 (99 £2 550 ATsEIRNd rﬁe.)‘f‘qggl?? gvnether
suitabl e softrte/vaé doatyl e oBba sinte nretnéeoasteeoﬂ @peche@ocgsl@dstmgt bréghtigss aliffererstt
step it can ect ed her a gersor}kand/ or an B ect cated in the
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i nterior A9SY ¢ ﬁl gonnegledwith, A Rrocessing dRvige ﬁgx\fvhlgﬁecﬁnyn{s%sr fh of
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the device to, t situation apted rea n . the i strat
exampl o+ he CRIEESIaNGTA BErsE And Bh o PoIPEL eI (R eTr Oh A58 43ndiBis
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geonetry the device can recggnl se .that an_object 41 must be concerned.

Next, the d&nakes |tC%9§S|b|Iq)forei ,gﬁylge tQ drigger situation-adapted reactions. In the illustrated

example the device is in a position of recognising whether persons and/or objects are
located in the lift. By virtue of the clear rectangular geometry the device can recognise
that an object 41 must be concerned. Next, the device can, for example, seek to
recognise the position of the object 41 within the cage 42 in order to be able to derive
reactions therefrom. In the illustrated example the object 41 is disposed very close to the
opened door. A possible reaction would need to make an acoustic warning by way of a
loudspeaker 51 in order to require the person who has loaded the lift to move the object 41
further into the interior space of the cage 42. As long as this has not taken place, closing
of the doors by the device is precluded.

A method according to the invention for area monitoring comprises several method steps,
as shown on the basis of an example in Figure 4. There is detection by a sensor (for
example sensor 9 in Figure 1A} of light (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



recogni se the position of the object 41 within the cage 42 in order to be
able to derive reactions therefrom In the illustrated exanple the object
41 is disposed very close to the opened door. A possible reaction would
need to make an acoustic warning by way of a |oudspeaker 51 in order to
require thewoezos9os48460 has | oaded the |iftloto nove the olfEECH2P3/0G0U8L her
into the interior space of the cage 42. As long as this has not taken place,
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invention for area nonitoring conprises several nethod steps, as shown on
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This step is pre era I'n a speci processi ng
exanpl e, pr ﬂmsbamgrmhps 18 qlasslﬁcgmrecamt)ake Blegt umaifenthasfstaph@8. d Bemarexemples

i nformati on . & %}ctaﬁ&?grems (ﬂl;)é)f&'lg@%gfor recognition of a state in the

noni tored area. I'S asce 'ned he processing device in a processing
step (box 64) whet her ap@fta.rmeurachnfrpetslmes nmonitored area. If this is not the

case, hen i1 i's ascerdanRd ORLASE n8Reh BER BOGANAAE horkiRaTpal o

area (box 65). If erson Feorecogn noni ore ar ea, en the

fl ow chart br anches. Aetelcamsvémelatmoomowarrmentaduecmlm;e in a further step 68.
Sone exanples of cla ﬁé&g ros e listed in the followng: - ascertain
nunber of persons, - ecogn % i'tion of the person or persons within the
nonitored area, -- dethedk mbemuverabpemnemrahe natinitereti apes are- ascpredétermined,
aut horisation, - check, whether several persons in the nonitored area are as
predeterm ned, etc. Sgcpendl ng on the respective classification, one or nore
of the follow ng reactions, which are by way of exanple, are triggered in a
step 69: Depending on the respective classification, one or more of the following reactions, which
are by way of example, are triggered in a step 69:

- wait until further persons have boarded before the lift cage is set in motion,

- in the case of overloading, do not set the lift cage in motion and/or make an
announcement,

- if one or more persons is or are too close to the door region, either wait until
the situation has changed or make an announcement,

- 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 toc be in the cage, either make an

announcement or trigger an alarm call.

If the device has ascertained 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 abject or objects within the monitored area,



- wait until further persons have boarded before the |ift cage is set in

notion, - in the case of overloading, do not set the |ift cage in notion
and/ or make an announcenent, - if one or nore persons is or are too close
to the door region, either wait until the situation has changed or nmake an

announcenentyo 2004/08485g0er son noves in the direction of thecona03/000181
appropriately adapt the door opening or closing process (for exanple, stop

or sl ow down” ol 051 NG, Qleklifioy SRS by dredibndl HBIATE SERCAI Tt user appears

to be in the cage, eit announcenen er an alarmcall. If
t he device has ascertal ned that an object is located in the cage, then a
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obj ects, - afadB/rWau of &iamplafcaolbeduggered incsstep 641 n si ze of the objects
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novenent of objects. Be[aandmrmganmmtthe respective cat egori sation one or nore

of the following_r eacriaogg ghjec% 3 3yar)§%'0ﬁo%d %?ace ﬁgﬁppﬁegfdnggﬁﬁeefd

in a step 67: in the oadi ng,
notion and/ or nmake ' wait Lmnrtbelsdmmmhasmhamguel @makeran arb]oentemersi or are
| ocated too close to the c'Eclboor

th t he si.tuation, has
changed or nmeke an an#dliH é?%ﬁ‘?s 9vegﬁnh}?c§rcefzt' ft%\?té’arﬁ ﬁpf’rﬁB"?ﬁeEeacc{g’PBE‘eof
the doors, appropri at @byr askirig bl’ntﬂosmb)ptroce@emmmampleglm onOsipw doeacldsirgy of
exanpl e, stop or slow,down closing of the doors). If neither a person nor

an obj ect was detect eah f9USk | ow chart branches by way of the branch 60

back to the beginning and the entire process is repeated again. Accordi ng to

Lm ;sn,;th 2{; gg%tggég?%r}segn HSF !ar%'o jectt rw%%SdngCQegethé %%lwl gﬁadrt 'bpan% (ejs? by way of the
branch 60 back to the beginning and the entire process is repeated again. According to
this chart, any branched decision trees can be realised in order to ultimately be able to
automatically trigger a reaction which corresponds with the prevailing situation or is

adapted thereto.

The described method steps are preferably performed in a processing device, wherein an
appropriate software module is used. Preferably three-dimensional mathematical
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:

- door gap,

- position of the lift door,

- closing behaviour of the [ift 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,



automatically trigger a reaction which corresponds with the prevailing
situation or is adapted thereto. The described nethod steps are preferably
performed in a processing device, wherein an appropriate software nodule is
used. Preferably three-dinensional mathematical operations are used in the
eval uati on w0 200€0853%t ance i nformati on. ThZz processi ng dRGTEEHH$000181
additionally be so extended with respect to the area nonitoring that the

fol ' owi ng door st at esypher badsakesdtMhgefRA, Jap, position of the lift door,
cl osing behaviour of the Iift door, object in the region of the |ift door.

Dependi ng on t he-r ecoBre&arvifsdillst at e a situati on-adapted reaction is then

triggered by the prog%ag}@,ge@%%yga”jhi s can be one or nore of the
foll owi ng reactions: - "Stop door closing process, - stop door opening

process, - slow down 8@8Mft@PEEALRY process, - sl ow down door opening
process, WO 2004/ 0845g8ntikgie Mt bpetdtiBR 3{ ald&lspeedt i 9ger | oudspeaker
|l '

arrangenent, - place service call, - trigger energency call, - stop lift
operation, - continueintiate exgreipben efthalift Ea@ficed speed, - initiate
evacuation of the lifficage, - etc. Depending on the respective form of
enbodi nent, a device according to the invention can recognise one or nore
of the follow ng states: - nunber of passengers in the |ift cage or in the

2ﬁfgfisn£]egir B?Bémqﬁgg% ﬁﬂé&ﬁ%??ﬁfve & Mémbddihehaidbvica aBLSHRG t8EhdPRUSRIGR can
recognise one or more of the following states:
- number of passengers in the lift cage or in the access region (lobby) in front
of the lift shaft,
- number of persons entering or leaving the lift,
- directional flows of persons,
- overioad,
- incorrect loading,
- obstructions in the door region,
- need detection,
- movements,
- door gap,
- 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



- directional flows of persons, - overload, - incorrect |oading, -
obstructions in the door region, - need detection, - novenents, - door
gap, - 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
enbodi ment , wa mewosasseaccordi ng to the invehtion can tri garVCE2003/60018t0r € Of

the follow ng reactions: - no closing of the lift doors as long as persons
are located in the acg@%ta"é@&{s%trp;evgm?"ﬁ& éé in which the lift cage is
just located, - situation-dependent controlling of the Iift cage in order to

be able to take -intoindiadienef esmergensy ’B‘I’asyé?ss'éﬁsprﬁt-"eﬁh@l’@PQHI&?Eds‘?’o? gsksto a
lift cage stops only gLrsgnfd QQsipiien persons wait in the access area of the
corresponding floor, - autonatic calling of a lift cage if a person
approaches a shaft doéﬁspﬁﬁdﬂfogﬂ%t@@ Etnﬁ@*gﬂggﬂfﬁﬁ*éf"ﬂ@l@%@}?@hdent or

need- dependent contro hd ,fgbt 0% 8 dffpot he case of WD 2004/ 084556 13
PCT/ CH2003/ 000181 ? legrs? 2 z'aﬁ&ons W tfﬁ)oseveral lift cages, - initiation
of emergency measuresaikiwaf pllobkblltewal%thedtﬂd@gpsed or arisk to a personis

possible, - display i E{aﬂgﬁ% b04) ?%Ws%rf fB“a le 3Re #H PBFH?@%ns fre alarl\é@%for

prohi bit access to a tloor, - ow or prohibit use of the
statistical eval uati onse,dftg., for exanpl e, the nunber of persons, frequency of

use, etc., - pay-lift functions.

A further form of embodiment of the invention is shown in Figures 5A and 5B. This is a
device for monitoring the access region in front of a lift shaft. In the schematic plan view in
Figure 5A there is shown a lift cage 82 located at a storey of a building. The cage 82 is
separable by cage doors 87, 88 and shaft doors 89, 90 from the access region. The doors
87 to 90 are slightly opened in the illustrated depiction. A sensor 79 according to the
invention, which is connected with a processing device 80, is located in a wall near the lift.
A loudspeaker 81 is provided by way of which announcements can be made. The access
region is laterally bounded by walls 85 and 86. A situation is illustrated in which in total
three persons 82, 83, 84 are in the access region. The persons 82 and 83 stand directly in
front of the doors 87 to 90 and wait until these doors have opened. A further person 84
moves away from the doors 87 to 90, as indicated by an arrow. The device according to
the invention is in a position of detecting this state. The device generates a three-
dimensional distance image 76 which is schematically shown in Figure 5b. The device
recognises that three persons are in the access region. Moreover, it is in a position of
monitoring whether 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 from 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



- pay-lift functions. A further form of enbodi nent of the invention is shown
in Figures 5A and 5B. This is a device for nonitoring the access region in
front of a lift shaft. In the schematic plan viewin Figure 5A there is
shown a |lift cage 82 |located at a storey of a building. The cage 82 is

separ abl e bywxwgeosassr s 87, 88 and shaft déors 89, 90 fr AOHEH208BWIY
region. The doors 87 to 90 are slightly opened in the illustrated

depi ction. AHaseiaPér chledtficed 8l BEmbariddacopetativadt i on, which is connected with
a processing device 80, is located in a wall near the lift. A |oudspeaker
81 is provided by way of which announcenents can be nmade. The access region

I's laterall yhdomagadosorita! bSedBodinenBeéan "besbi(tla'ﬁ@éd)rh tisati & |saglsrideesk Eevendi ch
intotal three persons 82, 83, 84 are in the access r%ﬁl on. The tE)ersons 82

and 83 st anUNALESSHESSESIVE I HiMGrE Seppliefdo HsRracassing seyise 05080 04kiF Fasenibee
doors have g%@&% g Relidet BEr 5086 %84y SMBR %V&)ésélﬁ@r@ft e RS infimatoR0,

as indicated by an arrow. The device according to the inventionis in a
posi tion of agesriain iadgitionally & st detreliafeol perseRm @PE/PE SLIEC s thei MEHAT SRl

di stance i ”Bﬁ@ct.zﬁ i pka OF HRBErE Gt dne/STubEk. nTEb%\%n%t infbenHBY &R be

recogni ses that three persons are in the access region. Moreover, it isin a
posi ti on of usembiniaraen tﬁdflgﬁﬁétsﬁé@t'qnh@ﬁmﬁds@ﬁ@lom dnfor @xamels. tegrressssingpiayiseh

the openi ng,gogy o%eté%.ng@thglsptemoﬁ B Soi§ whilst tﬁé%sorstfeaﬁnff assémﬁémg\s

novenent of t'he OOI‘S Cco e st opp e so as'to avol d ersons
soon as t hecigaingof hreederrsaatel lsrtetfpetﬁd or e gesiR® mevement sfgpreft: elf thenRersor is

cage 82, Thbie RIRE Fses ialy O RnBE AR, FEed0Ris 87u08 Sr Bk SoEARC

aut omat i cal S soon as er sons hav éntered the I'ift cage
82 to suff msivementsfttbedoomnses tpeﬂsmuptshle clgsmgnmdvemedtaorém‘@ca $hertmemgelviltis.

Since, - hoveyglea| Bl as DLt SRL- BEaLRYER FEY A URblFcciARl S ! 08ed Id LndiAgSngloes

not wait for tHi's person orns 0

ext ended mnbbmiy dtays iptive deriragiodevi ce 20, 50, 80 is so designed in terns
of software that not only can it be recogni sed whether and where persons
and/ or objects are |ocated, but also the objects or persons can be WO
20041084556 As4hB@h liCHANO84 080 EB4and Gl thesdevicechosordirgt ©gbe iimetitry cam bparsed dor

oper at i ons. o FHBahbhShEA 8ol R IR IBURAUIRL c-68000% K Spfloln hat

sequence of “se es¥successive I n processi ng

device 20, 50, 80. In thls case the proce55|ng devi ce 20, 50, 80 can, by

sui table pr YF |Sssﬂr|n rfP]c éshueedI tn%gomfo?fthoerl etrlloPrs]pace of a lift cage then the sensor can be
mounted in the region of the cage ceiling, as can be schematically recognised in Figures

1A, 1B and 3.

If the sensor is arranged in the region of the rear wall of a cage, i.e. in the region of the
wall opposite the cage doors, then when the doors are opened it is possible to detect not
only the state of the interior space of the cage, but, via the opened doors, also a region in
the lobby in front of the cage.

In the case of the configurations shown in Figures 1A, 1B and 3 the sensor moves
together with the lift cage from floor to floor. The shaft doors 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. !t 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.



ascertain, additionally to pure detection of persons and/or objects, also
t he novenent direction and/or speed of the persons and/or objects. This
novenent information can be used in order to trigger situation-adapted
reactions. If, for exanple, the processing device 20, 50, 80 determ nes
that a perswo 100%e81558 oW y whil st the doons of a lift cl GE/CHINEH0Q0RE
closing of the doors can be interrupted or the closing novenent stopped. If

the person Lns gerfeR4, Y"(l:otorBéV@o%eH}é'dQKIt% mbumﬁfgrbfbﬁe s&tdor @hRMhe séor SRAIPHE ast O
sl ow down t he” cl osi ng novenent of the doors or to interrupt the closin
|

movenent onfrge fgrrogsidleotremmstithable)tp hesinganse8iyaBHemaG S RFeEHpIoF SRR
to trigger E s@ﬁ'@%&éﬂ%ﬂécﬁdﬁd&ﬁ@%a%@ e@fure that nobody stays in the door

regi on. own in Figures 1A t he device according to the
i nventi on can be used for sinultaneous m)nl toring of the cage interior

space, cagedgy ré‘ﬁ%d?l@aécd a&%&[ﬁhtc’ t{l?e |ﬁvén§orpfdr'mfe'ulw ¥ ;ﬁ@éégs &é'\’ndeoéT'at Rt ist he

interior space cage e sensor can nount e in the regli on
of the cageshke¥n innfggures. chire peftwarh amgulec S0 pyrfqreedgm‘@@wmmstﬁpwhee it is palledB

and 3. If th ?aﬁ%’;‘g&‘f@éﬁﬂr‘r&\?@?f&s'”g diger €gion of the rear wall of a cage,

i.e. intheregion o osite the cage doors, then when the doors
are opened it is-possephlvation efedistance)mformatipny (submasiule 81)owhidheisipfowdecoby a
space of the cage, bu i egqi e in
front of the cage. Inttqrﬁéedg%ésr*e}'%rgpeﬁﬁgégﬁgé ?@r@ E’h@v\g@fﬁ@&urgé%%
and 3 the sensor novesetecbihetstate owherareehe I|ft cage fromfl oor to roor The

shaft doors of the ingdjyl qltliﬁh fHe?t?é'r e rmm'{bzre(gﬁgaétahg%cg%cp {E%qgrb%

cannot, in the absence o e cage, sensor
It is recomTended to mntarede(alstnmoda.dee.?)dl ng to the invention on each roor

as shown in, for exa r vi ousl y nunerous ot her
possibilities of arr gﬁ, g%‘agét%g (g%bﬁﬁ%druw@é)soéﬁieoetg{% WO 2004/ 084556 15

PCT/ C112003/ 000181 | ntriggeengsubirodule 940 obe sidlegienasldpied readiomount i ng of t he
sensor that the sensor should be as free as possible frombeing able to be
i nfluenced by external influences (objects and/or persons, weather,
mechani cal Jaesgitwaretmodule 80 saf tuvapesenfoctbhéram&dfuleccordi ng to the invention
for use in a processing device of alift is shown in Figure 6. The software
nodul e 90 perfornms the followng steps when it is called

Preferably the light source and the sensor group are arranged in a housing. The mounting

is thereby facilitated, since the light source does not have to be manually oriented with
respect to the sensor group. The orientation of the two components can be carried out
already at the time of manufacture or pre-assembly.

In a further form of embodiment the processing device compares the image information
with one or more reference images in order to obtain information about the area state. For
this purpose, for example, a reference image can be subtracted from the image
information.

Accerding 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 comparison 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



up and executed by the processing device: - evaluation of distance
I nformati on (subnmodule 91), which is provided by a three-dinensional sensor
in the area, which is to be nonitored, so as to detect the state of the

area, - recognition whether persons and/or objects are located in the area
to be noni wormds/fmsdsnodul e 92), - cl assiftécati on ( SubnoATECBRP3/EH0181he
state, - triggering (subnodule 94) of a situation-adapted reaction. The

sof tware nogaligg ARnqRR viPieH Gitsidle bliffigsnodul es. Preferably the |ight source
and the sensor group are arranged in aghou3| ng. The mounting is thereby

facilitated, since the |Iight source does not have to be manually oriented

W th respeghe bk H\%nﬁ@rﬂwgoéco%d?ﬁﬁ)to mqn%du%nt@hbpampfabwﬁa fSBBgHOETROERY ISuECan
be carried out alread he t1me of manufacture or pre-assembly. In a

further for a*s@fabdmbwnmket Acclnsification. nd hudvioE exatwifarels Pewsidiendethe area
i nf or mation. wtgrm 0@%8& @héﬁkﬁéﬁw%ﬂv@@%ﬁ the a@&é’s‘%r reb%not'atf"hf'? cage. Itis

information a e area state hi's purpose, exa
ref erence i alggascentainzble dhiowr a@ﬂmefso@mwanteorrvﬂ@@henaqp@rrsﬁattcdw com/@mdjphgnt 0

an i _rrprovedogjg&r{b(% tRRE oS ERt éllﬂ%a@ Eﬁcéé?% M b2k, | BverAhE nBFhbRHbf persons or

conti nuousl y "Dy a successi on ol hURr i ght pul ses and processing

t her eof . Rebbjattislantdyfor exarople, the isizeftheredf eaarber angertaised.ncr eased by conpari son
wi th conventional, nechanical approaches. The area nonitoring according to
the invention is suitable not only for use within buildings, but also for
use out si deA fsithereformeofsemietimentpisodistinghissed ibytthe facistbabitidan| e yeqognised by

mor e si ani 1 Meat SLEr o Belnt 7 S 1REE T beoier s £ o I0RTE TR EM 587
Wi th use wi tdalisedin thalttbée deedouohittiring obsdies theemcesmareeaat thg arespahiding flavrt He

et o0 |5 RBn PRltRbE T SERGREN R Btk 8h8Rngb R RABAALS

a classificaf 'S po e area nonrtoring
t 0 recogni s¢haitihet geesorein waitthy foaa tifs cage. t Tres ﬁnmeﬁxambeglnmnttan avén bé extagded iht

i:?)nvglyzg gf E Eh%' Qc%gflsse re%%’ﬁ/ i AN AEh I3 z\gﬁ('aé " If %rperso squs iR RE ‘rzgr%)enprtoeidgg for
journeys in upward direction, then a lift cage on the way up stops. If a person is detected
in the zone allocated to journeys in downward direction, then the next cage on a journey
down stops. A need recognition and a need-dependent lift control can thus be realised. It
is an advantage of this form of embodiment that the lift installation can be operated
completely without the usual request buttons. The entire system operates in completely

contactless manner.

If a conventional communications connection for connecting the sensor with the
processing device is used then due to the safety relevance of the data (image information)
to be transferred from the sensor to the processing unit suitable measures should be
undertaken to guarantee security during transfer of the data by way of the intrinsically

insecure communications connection.

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.



object to be transported actually has space in the lift cage. Even the
nunber of persons or objects and, for exanple, the size thereof can be
ascertained. A further form of enbodinment is distinguished by the fact that
it can be recognised by neans of area nonitoring whether a lift cage is
needed at awsypoed/G84gsef | oor. This can be #tzalised in thatPQIHEH2903¢00181

noni toring observes the access area at the corresponding floor. If a person

appr oaches ’rﬁt-esa?l@@fcﬁrcﬁpme%m%svmbﬁespérﬂaﬁﬁaacet&? bﬂl@ebn‘éQMé G2 CIRBF rdfidle. As
therefrom that the person iI's waiting for a t his form of

embodi nent @ HPNERAUSNER B CEMRIB (CIcHMStaRges the S&B’(E‘@@Q%]Weaf &e I8 eanvtheerbyi Be o
two zones. ﬁ] ré\/eraeré&é}aﬁérﬁa\r%.s&unbéﬁlfészc%ﬂ%eoweeﬁéaﬁaﬂ tfmé’rcasé BHENRYR ddtigho¥ahe

di rection, en a e on way up stops. a person iIs detected in
the zone al u@mwqu Wgﬁév§nil¢ﬂ downwar d di rectlon then the next cage on
a journey down stops. A need recognition and a need-dependent |ift control
can thus be realised. It 1is an advantage of this form of enbodi nent that
the Iift | ndp akdvantageousgevelopoieet af the inveniiph anakeg ithwessiie to Be expand theeﬁjﬁ%st

but t ons. ﬁoﬁlﬁnnéeth%Y%r&gbﬁﬁ\eﬁggﬂa l:)angor gﬁf ehy bec%glﬁ&gl €Re r@%@[ﬁon lif 2

conventi ona ni cati ons confiecti on onnecting the sensor Wt
processi ng desprdamce withstbe investioniagainst being catghtynakesat persiblefo d(ﬁt@ctd@parson

(i mage inf °h "EddCfhhe dnd tﬂg%%rré?‘%ﬁtﬁ@ gée*arc{uamm bfu%r%snﬁ)? mpeh?earc%qﬁg%ianaf

uni t suitable®neasures s ake 0 guaran sécurlty urin

t ransf er of beihg calegghhirbpewapr tefgiarhe intrinsically insecure comunications
connection. The device according to the invention can be connected by way of
a communi cations connection and/or by way of a network with a processing
devi ce (forAefuahpt edvantage of & copliverjcontdingh té Uhe hirventivn cles sesanshef anthgee-

| nformati on ﬁbe%glﬁéglgs&?p%og igqg%%nsse%rn in Wa‘?ggﬁﬁ'f 8L¥ha?gfrﬂld%&%%nr%llétl¥elzt %R %P/é/é

Thus, a m)nij emc be T eal exanpl e
noni tors a timét(lesadta R2amnibisecunds). s €mes, aleny rapid Eﬂmafttbmg wleﬁcmsadainybeareI%secbe

according ta.th nven I.n r at ed saf ci,r.cujt a L{ft.
00 2004/ o4l slds; %ﬁa%ﬁdﬁ%%‘ig%m‘rﬁé"cégf%ld e F’eﬁﬁ%’& img, Thé
per f or manceineartalpi rhakes |apds$|lb1e tb irédlise snonitosng eystaht ewhlohsha\e qumﬁmeefori n
certain circunst. ser vi.ceahj ift can.t

of . b )
e oved. CeePRITRES obiPSes Pl A e listiohaS) ThedaniihoddilidiGaREY it Borsing ta
desi gn of t hery tritRjer a gunasisio rekictign verytduickiynvent i on.

The three-dimensional sensors employed enable evaluation of the third dimension, which
is advantageous by comparison with one-dimensional systems (for example, light barriers)
or two-dimensional systems (for example, light gratings or charge-coupled-device
cameras). Through detection of three dimensions the area monitoring can obtain, in direct

mode and manner, an image, which is close to reality, of the actual state.

It is an advantage of the semiconductor sensor employed that this operates with an
intrinsic light component.  Thus, the system is substantially independent of the
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



An advant ageous devel opnent of the invention nakes it possible to so expand
the area nonitoring that protection agai nst being caught can be realised.
The protection, in accordance with the invention, against being caught
makes it possible to detect a person in good tine and trigger a suitable
reacti on i nway zho#/084856 f or exanpl e, reducelghe risk of baamcEzOgMI8IN t he
door regqi on A further advantage of a solution according to the invention by

means of a a 1l n?aaént.éérra)%&!esg%o# a%uée%gwhg S%Q%rs%%wnse ém{FhF@t

ki nd have a re ative short cycle tine éﬂess | 1 seconds us,
very rapid leasingdhe it oggedw meane ghinbager ipformatien. Inmge infamatien ok that Kindean

det ect ed m)ggrv%%rc F % dh |er§&£j}|h€g§|déﬁdeggered in good tine. The invention

nmakes it possi 0 realise nonrtoring systems which have a reaction tine,
for recognition of objects, of a fewmlliseconds. The rapid recognition

makes it poﬁ?!al?uvfhetr?orn%/ &f e\,(m[)&?lg@ﬁ{ ofthg %Jeﬂ%r? s%?v%é &ah |¥q{]%ge?ﬁ(§i,rc%l g rea-Engn

t hr ee-di nensi on Sensors e enabl e eval uati on of di mensi’on,
which i s adsanomgeemobiqmas)rqmgmsedm ni additioneaniemergsnoy abll e31s pesaibly bemade

exanpl e, wo- di nensi onal systens (for exanple, |ight
gratings or ﬂhtrHalr%géé éﬁ%é%t{aa&ge{/&l ce caneras). Through detection of three

di mensi ons the area nonitoring can obtain, in d| rect node and manner, an

i , Whi | , » f
RO kR el SR e B Bl et by e A RRLERS ©
l'i ght conposemsor @muse lirtked swittt ehe ilift sorids amtoreléﬂ yo iemdbleeawmrntomﬁatlbheof the

envi ronnent al,_condi tions .and_functi ONS SV &L i 1 dar kn . a furt
advantage | MegitEh PreESuRT i &rePauTa et a8 AR R0 i st R aurea
cal i br ati ngrespebivel statepisiggérds\an apppdoipeely adaptdtereaatian. of caner a- based systens
to take account of changed environmental conditions. In the case of a
caner a- based system for exanple, the light sensitivity is adjusted by a

calibrati ngltneeh&ﬂbarﬂagél'bi thedtiendyn trat ¢ld waithad tides Baih be tréducetipsincethe lift can
enbodi nent e invention is distingquished. b fa ha

rocesstng depBEoled S 3uets manodt T I 4 nd sl o Aftsmitienl@aslin e haveive.
Thus, it is chﬁ?&&él/ (1814 5ths s EHOTE, (farléiéHDﬁ?dlé)OtblB\lmd USRIy ef tite dageirmd flor
critical pro&ess I_H)gr exa‘rirgle catch B of a erson when entering or |eaving
the 1ift cagihoygh npbgdywa "Wé%@r‘fv?l'sot ﬁ'&tqrﬁﬁ Nd&age i nformation of that kind

can serve for, for exanple, securing evidence.
In a further advantageous form of embodiment the area monitoring according to the
invention is combined with an access control system. Thus, for example, it can be
automatically checked whether only authorised persons use a lift. This is possible, for
example, if all access-authorised persons are equipped with a badge. A person desiring
access to the lift must identify himself or herself by means of a badge relative to a badge
reading apparatus. The access control counts the number of persons who have shown by
badge that access to the next lift cage is desired. On entry into the lift cage the system
according to the invention can ascertain how many persons have actually entered the lift.
If the number of persons in the cage does not correspond with the number of persons who
have identified themselves by a badge, then a reaction can be triggered. It is possible, for
example, not to place the 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



In a further formof enbodi nent of the invention a service call is
triggered, as a reaction, as soon as a problemis recognised. In addition,
an enmergency call can possibly be nade in the case of a critical state.
Advant ageously, the evaluation of the inage information supplied by the

t hr ee- di nen®io2¥84/0848nsor can be |inked wil?h the |ift coRGTHCHIG3/BM0EYr to
enabl e synchroni sation of the information processing. Thus, a regulating
circuit canyheriaReh arh@s] fotxampled QRRREY dMgciPBart Betrigh8dRect i ve state, triggers
an appropriately adapted reaction. It is an advantage of the invention that
the waiting times can be reduced, since the lift can be controlled in such

a manner t hﬂtfur'tﬁer'p§?_/l p@r-as@@@tém@g\béged%ttﬁér%é 6Rh k¥y adaahagtgw wnréh %rpﬁlrsﬂﬁ to
condi tions possi bl e, for exanple, to avoid stopplin t he cage

at a floor baﬁrﬁﬁmﬁdm%@ys {Riased wﬁsfs@foﬂ%ﬁeg@trﬁm s Wt%ﬁ@%ﬁhe feq te be

further advaaa@g@r%eé wm%fpp%hg@rs@ﬁn UPgOR SétsSMNak0bddie RARQ T Ak fhant he
i nvention i s combi ned an access control system Thus, for exanple, it

can be aut WRE feiested. tB%@RéHP"\ﬂﬁé@tﬁéﬁaaQﬁ'ﬁPyaﬁQ?Wdﬁgeé% persons use a lift.
This is possible, for exanple, if all access-authorised persons are

equi pped with a badge. A person desiring access to the |ift nust identify
hi msel f or herself by neans of a badge relative to a badge reading
apparatus. The access control counts the nunber of persons who have shown by
badge that access to the next |lift cage is desired. On entry into the lift
cage the system according to the invention can ascertain how nmany persons
have actually entered the lift. |If the nunber of persons in the cage does
not correspond with the nunber of persons who have identified thenselves by
a badge, then a reaction can be triggered. It is possible, for exanple, not
to place the lift in notion and to make an announcenent in order to require
the persons to again identify thensel ves by badge. A pay-per-use (pay-lift)
approach can be realised in simlar node and nanner. Al persons who want
to use the lift 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

devi ations, appropriate neasures can be WO 2004/ 084556 19 PCT/ CH2003/ 000181
undert aken. Thus, for exanple, a ticket check can be triggered. A further
pay- per-use systemis based on the use of a key or a badge by which a person
to



be transported registers hinself or herself. This registration is detected
and the fee to be paid is charged to the appropriate person. If nore
persons are located in the |lift cage tham were detected, then an
appropriate reaction can be triggered. 20 Patent Clains 1. Mthod of
nonitoring the access area (lobby) of a lift installation, the method
conprising the follow ng steps: - emssion of |ight pulses by a |ight source
(10), - detection of light pulses reflected at objects disposed in the

moni t or e Eldiths® Sensor group (11) of a sensor (9; 39; 79), -
ascertaining of three-dinensional image information (62) with consideration
of the transit tinme and/ or phase position of the |ight pulse, - evaluation
of the three-dinmensional imge information for recognition of a state, -

classifiqati gRtel dfh@nﬁérﬁig&hé 8€cesS Blea (RBBY)lWf b 4B @istangticH, the methb@t | on- adapt ed
reaction (67; 6 . Method of nonitoring an interior of a lift cage (12;

42: 82), CP'HB"W%?S(SO"@MP@ﬁt%qsng the follow ng steps: - emission of Iight

puI ses by gn-ﬁgs@htgfﬁgmﬁgﬁeé &Phhghts@@ﬁo@qm)on of i ght pul ses reflected at
obj ects disposed in t

t or ed a@ea % sen rOtJCEHé of a sensor
(9; 39; mﬁetectl%ésmtauwpﬁgef@fmﬁ!ﬁe eels AERQsed il e.rﬂ%'erer ? RM2SEREY 62) wit h
consi der at g%pqﬁ)tdﬁg sbﬁﬁﬂ%g t39; ¥eyre and/ or phase position of the |ight pulse,
- evaluation of the three- |men5|onal i mage formation for r?g%g%_nluon of a

state, = e#%f@mmgcosfhrewdmenﬁwaa@mas@m{QS@atl 2) wiricensidggation agsit

Si tuatlon aceRh8dr pRReidosition 6fthe i@t pulde, Met hod of nonitoring a door area of
alift installation

thod co i si.n foll owi ng_ste - em ssion
of |ight pGY@'é%"OBffg'eltF@ﬁtd'@?ﬂﬂ%@ ?’%@? '"erﬂ'lfé'Préff’EWﬁ?gB‘P"'P fgﬁ'fta%ul ses
reflected arasgﬁuaqg,ﬁ &f tHe sRES®EY; 64), 4de nonitored area by a sensor group (11)

f nsor
of & senso nggenng ofa sntugtlon-adapted reaction (67; 69).

2. Method of monitoring an interior of a lift cage (12; 42; 82), the method comprising the

following steps: '

— emission of light pulses by a light source (10),

— detection of light pulses reflected at objects disposed in the monitored area by a sensor
group (11) of a sensor (9; 39; 79),

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

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

—~ classification of the state (66; 68), and

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

3.  Method of monitoring a door area of a lift installation, the method comprising the

following steps:

~ emission of light pulses by a light source (10),

— detection of light pulses reflected at objects disposed in the monitored area by a sensor
group (11) of a sensor (9; 39; 79),

~ ascertaining of three-dimensional image information (82) with consideration of the transit
time and/or phase position of the light pulse, |

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

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

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



- ascertaining of three-dinensional imge information (62) with
consideration of the transit tine and/or phase position of the |Iight pulse,
- evaluation of the three-dinmensional ifage infornmation for recognition of a
state, - classification of the state (66; 68), and - triggering of a -

si tuat i of- adwth®@fadcording ©One®fclab®1~31 4. Method according to one of
clains 1 -3,. wherejn three-di nensi onal inage re conpared. one, pof. the

i mges tﬂh%@"%ﬁﬁgmslﬁ’ﬁf‘ldﬁ'agﬁ B CqERate o?ﬁ%agfﬁgw?%gﬁgg‘? %?rﬂ%ﬁfe%gﬁ'a%i ng to
one of cproVitéd flom aInemavper ei n t hr ee- di mensi onal inmages are conpared, one the
i mges to be conpared being one of inmages being detected by the sensor
group (11) successively in tine. 6. Method according to one of clainms 1- 3,

wherei n gn a¥athetbadcordinglolund dparamss P3| hr ee- di nensi onal nat hemati cal
operations can be  performed by a processing, device for the eval uation. 7.
Met hod ateaseipittige-fiensiongl 'wﬁg%wﬁwpﬁﬁe- %n\éﬁhﬁé’f‘?ﬁ t?rgf’I?BE'pF'?d 08P"6n an

i nt egrat6f%a§&tﬂé@@-det&ted\@th_@@eﬁéd?@fdmbmm)ts@cmeiv@?irCiirﬁé.rTB 1- 3, wherein the

| i ght source (10) radiates |ight pulses in the infrared range, the source
preferably being a light-emtting diode or |aser diode. 9. Mthod according

to one of cl\éthEd dccordingasineioh clales se)sor group (11) is an inmage sensor
connected with a S processing chip. ,10. .Deyice for, nitarin n area of
alift i\H@&f%er‘|aaﬁ“§H?t'rt9HBe‘§e‘éS/§E%°-%i %@h@ardﬂaeras'qn#@eﬁ@m@&%%aﬁ@ﬁ% "&nduct or
sensor (gkrforfed BiPa pfoeksdimeddl@iedst the BvalGdtiohhr ee- di mensi onal i mage information
and being designed for carrying out the nmethods according to clains 1 - 9.

11. Software nodule (90) for use in a device for nonitoring an area of a

lift insyal lpéthédaccobdity Bidima, e nodul e bei ng programed for carrying out

the net hods according to .clai - 9.
wherein the eva'lua%ng methoda}s Ergse%i on an integration methed.

8. Method according to one of claims 1- 3,
whereain the light source (10) radiates light pulses in the infrared range, the source preferably
' being a light-emitting diode or laser diode.

9.  Method according to one of claims 1- 3,
wherein the sensor group (11) is an image sensor connected with a CMOS processing chip.

10. Device for monitoring an area of a lift installation,

~ the device including a three-dimensional semiconductor sensor (9; 39; 79) far the detection
of three-dimensional image information and being designed for carrying out the methods
according to ¢laims 1 - 9.

11. Software module (90) for use in a device for monitoring an area of a lift installation,
the software module being programmed for carrying out the methods according to
claims 1- 9.



