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1 Title of Invention
Elevator device, building and position determining device

2 Detailed Description of Invention

The invention relates to an elevator device for transporting persons and/or obje
cts within an elevator shaft of a building or the like according to the preamble
of claim 1 and to a building according to the preamble of claim 12, as well as
to a position determining device according to the preamble of claim 15.

The prior art discloses elevators or elevator systems for buildings in which the
position of the elevator cabin of the elevator car is detected on the basis of
a magnetic strip. This magnetic strip is in this case often fastened to the runn
ing framework or to a guiding rail of the running framework. This running framew
ork serves for guiding or mounting the elevator car, i.e. the running framework
provides the elevator car with a guide in which the elevator car is moved or can

be moved.

The invention addresses the problem of providing an elevator device, a position
determining device and a building with which improved positional determination o
f the elevator car is made possible.

On the basis of an elevator device or a building of the type mentioned at the be
ginning, the problem is solved by the characterizing features of claim 1, of cla
im 12 and of claim 15.

Advantageous developments and configurations of the invention are possible by th
e measures mentioned in the dependent claims.

Accordingly, an elevator device according to the invention is distinguished by t
he marking unit being formed as a carrier of a barcode, in particular a 2-D code
, and the detection unit being formed as an image sensor, in particular as a cam
era.

The elevator device according to the invention serves for transporting persons a
nd/or objects within an elevator shaft of a three-dimensional formation or the 1
ike. Such a three-dimensional formation may be, for example, a building. For the
purposes of the invention, a building should be understood as meaning any type
of structure, for example a house, a high-rise block, a tower, a hall, a stadium
with a grandstand, a store, a transporting or loading station or the like. It m
ay, however, also be some other three-dimensional formation comprising at least
two levels. In principle, such a three-dimensional formation may also be, for ex
ample, a vehicle that has a building-like superstructure, for example a ship. Al
so conceivable, for example, are elevator devices in mobile transporting or lift
ing devices. Such an elevator device has an elevator car in which the persons an
d/or objects to be transported can be accommodated. The elevator car is moved wi
thin a running framework for mounting or guiding the elevator car. The running F
ramework is in this case installed within an elevator shaft.

In order to determine the position of the elevator car within the elevator shaft
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or with respect to the running framework, there is a position determining devic

e. This comprises at least one marking unit for marking the position, also a det
ection unit for detecting or reading out the marking unit and an evaluation unit
for evaluating the measured values of the detection unit. This evaluation unit
may be formed, for example, as an electronic unit which reads out output measure
d values of the detection unit and uses them for determining on this basis a pos
ition indication as to the position of the elevator car with respect to the runn
ing framework or the position within the elevator shaft.

The measure that the marking unit is formed as a carrier of a barcode, in partic
ular a 2-D code, and the detection unit is formed as an image sensor, in particu
lar as a camera, allows the positional determination to be improved. On the one
hand, the use of a barcode or a 2-D code makes it possible to perform a simple,

low-cost marking. For example, such a marking can be printed on in a simple mann
er with little cost. Such a marking can also be read out with standard scanners
or other image sensors intended for this. Moreover, particularly error-free read
ing out is thereby made possible. Since the corresponding barcodes or 2-D codes
can be very sharply depicted and, what is more, can also be placed very accurate
ly with respect to the running framework or the elevator shaft, and very precise

image-sensory detection is possible, the position can also be determined very p
recisely.

Since such barcodes or 2-D codes have a correspondingly high black-and-white con
trast, these markings are often less susceptible to contaminants, such as for ex
ample due to dust. Conversely, it is also possible furthermore to determine the

contrast of the detected marking units optically by means of the image sensor an
d, if appropriate, to output a corresponding error or warning signal or a mainte
nance signal, which indicates that the corresponding marking units must be clean
ed or renewed. Such a maintenance or error signal may, for example, be output by
the evaluation unit, in which the contrast may also be determined. Moreover, a

barcode or 2-D code can advantageously be read out contactlessly and, what is mo
re, is also virtually wear-free.

Correspondingly accurate detection is made possible by image sensors which have

a corresponding optical system, such as for example telecentric lenses. Furtherm
ore, it is made possible to provide image sensors that are as compact and small

as possible.

This simple and compact configuration makes it possible that only low costs are
incurred for the positional determination. Moreover, such positional determinati
on makes low power consumption possible, since often only low power is usually r
equired for the corresponding electronics.

In the case of a preferred embodiment of the invention, the marking unit is also
formed as a strip; this measure makes continuous marking of the position along
the run of the elevator car possible. Each individual marking can be separated f
rom the next marking by a corresponding symbol, for example a separating strip,

so that a fine incrementation is also made possible.

In the case of a preferred embodiment of the invention, the marking unit is atta
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ched to the running framework, in particular to a guiding rail of the running fr
amework. In the case of such a configuration, it is made possible, for example,
that the marking is not concealed by struts or the like when the elevator car tr
avels past. Moreover, it can in this way be achieved that a specific, exactly de
fined distance between the sensor/image sensor and the marking unit is always ma
intained. On the one hand, this allows the accuracy of the measurement to be inc
reased and, on the other hand, this measure also makes simplified installation a
nd maintenance possible. In particular, the positional determination does not ha
ve to make allowance for any influence with regard to a measurement that could b
e caused by a change in the distance between the marking strips and the sensor.
A small distance between the marking strips and the sensor usually makes it poss
ible for the positional determination to be performed precisely.

After they have been constructed, building structures may also "settle" over tim
e, i.e., for example, walls may change their position and be displaced slightly.
Such changes are known in structural engineering and structural physics and are
caused, for example, by effects of ageing and loads. Changes due to seismic act
ivities or other changes of the subsoil (for instance caused by subsidence, grou
ndwater, etc.) are also conceivable. However, these displacements are not always

linear or uniform. If such a displacement occurs, this may mean that the buildi
ng is displaced in a way that is different than, for example, the running framew
ork in which the elevator car is guided. A further advantage of attaching the ma
rking unit to the running framework may consequently be that of making it possib
le for the position of the marking unit to be at least partially isolated from d
isplacements of the building. If, therefore, a corresponding marking unit is fas
tened directly to the building, for example to a wall of the building, it may ch
ange its relative position with respect to detection by an image sensor of an el
evator car that can travel in the running framework. If no allowance were made f
or this effect, this could lead to the positional determination being less accur
ate after a certain time in which the building or individual walls is/are displa
ced than when the elevator was installed; correspondingly, the shaft opening cou
Id then possibly no longer be approached precisely by the elevator cabin.

In principle, however, the marking unit may also be attached to the elevator sha
ft or to some other part, for example a wall of the building.

Furthermore, in the case of a development of the invention, at least a first and
a second marking unit are provided. This may be accompanied by several advantag
es: Firstly, a second marking unit may be used as a reference marking for adjust
ing the accuracy of the first marking unit. For example, the evaluation unit may
perform such an adjustment, if appropriate automatically in specific time inter
vals. This allows the elevator device to establish whether a change has taken pl
ace over time with respect to the relative position between the first marking un
it and the second marking unit. This may be used for maintenance purposes but al
so in principle for building safety. Moreover, this allows a calibration of the

position determining device to be performed, so that even more precise positiona
I determination is made possible. Such a calibration may be performed in the eva
luation unit. The second marking unit may, for example, be attached in the vicin
ity of the shaft opening, for example on every floor.
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A second marking unit may also be used, however, for transmitting further inform
ation. For example, the second marking unit may be used for marking a specific z
one along the run within the elevator shaft.

Moreover, the evaluation unit may in turn be designed for determining whether or
not the elevator car is located within this zone. Such a zone may be, for examp
le, the area around a shaft opening in which it is possible for persons located
in the elevator car to exit. Typically there is a shaft opening on every floor,
if appropriate even two shaft openings, if for example exiting on opposite sides
is possible.

Depending on the type of elevator, either the elevator car has a door or exit ha
tch or, conceivably, the elevator shaft itself has a corresponding door or exit
hatch. Accordingly, in the case of a development of the invention, there may be
an unlocking device for unlocking a door or an exit hatch of the elevator car, w
hich device can be controlled by means of an evaluation device. The purpose of s
uch an unlocking device is to make emergency exiting possible if there is an ele
vator defect, but only when the elevator car is in the area of a shaft opening.
It is likewise conceivable for the unlocking device to unlock the door of a shaf
t opening of the elevator shaft, that is to say a door that is not attached dire
ctly to the elevator car. For the purposes of the invention, control means close
d-loop and/or open-loop control. For example, depending on whether the elevator
car is within the zone, the locking device can or cannot be activated.

In the case of a configurational variant, the detection unit may be arranged on
top of and/or underneath the elevator car. It is also conceivable for the detect
ion unit to be attached to the elevator car at some other position. This means t
hat the marking unit is fixedly attached, for example to the running rail or to
the building, while the elevator car, which can perform a movement in relation t
o0 this marking unit, has the corresponding detection unit, which can, depending
on its position with respect to the marking unit, then provide corresponding pos
itional indications on the basis of the evaluation device. However, in principle

it is conceivable, for example, for the detection unit also to be attached late
rally to the elevator car. Allowance for the position of the detection unit in r
elation to the elevator car should generally be made, inter alia, in the evaluat
ion of the position of the elevator car by the evaluation device, i.e. the latte
r must be accordingly configured or preprogrammed.

Accordingly, a building according to the invention with at least two floors is d
istinguished by an elevator device as claimed in one of the aforementioned claim
s being provided.

In the case of a preferred embodiment, the second marking unit is attached to th
e building. This advantageously has the effect, in particular, that a relationsh
ip between the running framework or the rail of the running framework and the bu
ilding is made possible. As already discussed, a non-uniform change in the posit
ion of the building in relation to the running framework may occur over time due
to ageing, loads, etc. The measure of attaching the second marking unit to the

building allows this relative position between the building and the running fram
ework to be newly determined at any time, even when there is a non-uniform chang
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e, and renewed calibration to be performed. In principle, it is also conceivable

for a corresponding warning function to be activated, for example by the evalua
tion unit, if this change in position is too great. This second marking unit may
, For example, also carry floor information and position information. For exampl
e, it may include the number of the individual floor in a coded form.

The position information may be represented in various ways: one is the possibil
ity of point information, which can be used in principle for calibration of the
code strip, but also for the calculation of a position, for example of the zone
in which unlocking is intended to take place. Furthermore, area information may
be coded, for example making it possible for the unlocking zone to be detected d
irectly. Such an area may be defined by a beginning and an end, for example in t
he case of an unlocking zone an area of approximately 20 cm below a shaft openin
g to 20 cm above a shaft opening. It is conceivable in principle, for example, T
or the beginning and the end of an unlocking zone to be detected directly on the
basis of a coding on the marking unit.

It is also possible, furthermore, to transmit length information, which can be u
sed for calibration of the code strip but can also lead to increased accuracy if
the vernier principle is used. Accordingly, both indirect and direct detection
of the unlocking zone are conceivable in principle. Finally, the coding may like
wise include floor information. In principle, image sensors may be used for read
ing out the First and second marking units. The marking units may likewise be us
ed for defining a stopping point of the elevator car. In principle, It is possib
le to dispense with the floor information if a position can be assigned by the m
emory of the evaluation unit to the code read out from the marking unit. The cor
responding information or assignment table must then be correspondingly stored i
n advance, for example in the memory of the evaluation unit. The floor informati
on may also be obtained by detecting read-out stopping point information and als
o0 reading markings from an extreme position in the course of a learning phase du
ring running. This measure makes good technical feasibility and low-cost impleme

ntation possible.

It iIs conceivable to arrange the second marking unit In such a way that the zone
marked by it forms an area around at least one of the shaft openings of the ele
vator shaft. This zone may serve, for example, as an unlocking zone, i.e. emerge
ncy unlocking may take place In this area if the elevator remains at a standstil
I, for example due to a technical defect or some other unforeseen event. With th
e aid of the emergency unlocking, the doors can then be brought out of the eleva
tor car through a shaft opening In an area that is safe for the persons or the o
bjects being transported. This measure also allows the safety of the elevator de
vice to be increased.

Exemplary embodiment:

An exemplary embodiment of the invention is explained in more detail below, spec
ifying further advantages and further details, and is represented in the drawing
, In which specifically:

3 Brief description of Drawings
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Figure 1 shows a schematic representation of a building with an elevator
0 00000 according to the invention,

Figure 2 shows a schematic representation of a code strip,

Figure 3 shows a schematic representation of a code strip.

4 Description of Embodiments

Figure 1 shows an elevator device 1 with a running framework 2 and an elevator c
ar 3. The elevator car 3 carries on its underside a camera 4. Attached to the ru
nning framework 2 is a Ffirst marking unit 5. The elevator device 1 is in turn lo
cated in a building 6, the building 6 in turn comprises an elevator shaft 7, in

which In turn the elevator device 1 is arranged. In a wall of the building 6 tha
t is adjacent the elevator shaft 7 there is in turn a shaft opening 8. At the lo
wer edge of the shaft opening 8, a second marking unit 9 is attached to the wall

of the building 6.

This exemplary embodiment is a preferred configurational variant.

The camera 4, as an image sensor, is designed in principle for detecting and rea
ding out both the first and the second marking unit. Persons can enter the eleva
tor car 3 through a shaft opening 8 when said car is at the corresponding height
, to be more precise at the corresponding position level with the shaft opening

8. The persons can be transported in the elevator car 3 in a vertical direction.
The elevator car 3 is in turn mounted and guided by the running framework 2. Fu
rthermore, the elevator car 3 comprises doors, which open and close automaticall
y when the elevator car has reached a corresponding position, for example level
with the shaft opening 8.

During the running of the elevator car 3 in the vertical direction, the camera 4
receives corresponding images of the First measuring unit. This image informati
on received from the Ffirst measuring unit is processed in the evaluation unit (n
ot represented) and finally results in a positional indication of the elevator c
ar 3 within the running framework 2. Both the second marking unit and the Ffirst
marking unit contain a barcode or 2-D code to be read out. The image area that t
he camera 4 detects also makes it possible, however, for the second marking unit
to be read out, provided that it can be detected by the camera 4, which In turn
depends on the position of the elevator car 3. As represented in Figure 1, the
camera 4 can detect the second marking unit when the elevator car 3 is in the ar
ea of the shaft opening 8. Both the second marking unit and the camera 4 on the
elevator car 3 are fitted in such a way that the second marking unit can be read
out at the shaft opening 8 when the elevator car 3 is located about 20 centimet
ers above or below the normal position level with the shaft opening 8, In which
exiting from the elevator car usually takes place. This is the case when the flo
or of the elevator car is level with the floor at the shaft opening 8. This zone
20 centimeters above to 20 centimeters below the normal stopping position level
with the shaft opening 8 in turn forms an unlocking zone. In the area of this u
nlocking zone, emergency unlocking can take place in a permissible way. Such eme
rgency unlocking is necessary whenever the elevator car 3 suddenly remains at a
standstill, for example due to an unforeseen event, a power failure, blocking of
the elevator or the like. In such a case, the persons can be freed from the ele
vator car 3 without any particular risk iIf it is located in a corresponding zone
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that is close enough to the shaft opening 8. In this case, this zone, the unloc
king zone, is approximately 20 centimeters above or below the shaft opening 8.

The first marking unit is formed as a strip which carries the barcode; whereas t
he second marking unit is formed as a 2-D code, the marking unit being formed by
a marking piece. In particular, these marking units may be formed by an adhesiv
e strip which carries the corresponding marking or the corresponding barcode or
2-D code.

Figure 2 shows an example of a corresponding marking unit, to be specific a code
strip 10. IFf, for attachment as a second marking unit, the code strip is provid
ed directly on a building, the area 11 may serve, for example, as floor coding,
the area 12 as position coding and the area 13 as unlocking coding. In addition,
there may also be marking lines 14. A coding pattern in 2-D code is shown by wa
y of example in Figure 3. The marking lines 14 may occur at periodic intervals.
The code strip 10, 11 itself consists of a reflective foil, with corresponding b
lack lines, areas or points printed on it for coding. The foil is, for example,
adhesively attached to a metal plate or piece of metal and sealed for protection

List of designations:

Elevator device
Running framework
Elevator car

Camera

First marking unit
Building

Elevator shaft
Shaft opening
Second marking unit
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particular a 2-D code, and the detection unit (4) is formed as an image sens
or, in particular as a camera.

The elevator device as claimed in claim 1, characterized in that the mar
king unit (6, 9, 10, 14) is formed as a strip.

The elevator device as claimed in one of the preceding claims, character
ized in that the marking unit (5) is attached to the running framework, in p
articular to a guiding rail of the running framework.

The elevator device as claimed in one of the preceding claims, character
ized in that the marking unit (9) can be attached to the elevator shaft.

The elevator device as claimed in one of the preceding claims, character
ized in that a first and a second marking unit are provided.

The elevator device as claimed in one of the preceding claims, character
ized in that the second marking unit (9) is formed as a reference marking fo
r adjusting the accuracy of the first marking unit.

The elevator device as claimed in one of the preceding claims, character
ized in that the second marking unit (9) is designed for marking a specific
zone along the run within the elevator shaft.

The elevator device as claimed in one of the preceding claims, character
ized in that the evaluation unit is designed for detecting whether the eleva
tor car is in the zone.

The elevator device as claimed in one of the preceding claims, character
ized in that the evaluation unit is designed for performing an adjustment be
tween the first and second marking units.

The elevator device as claimed in one of the preceding claims, character
ized in that there is an unlocking device for unlocking a door of the elevat
or car and/or a shaft opening of the elevator shaft, which device can be con
trolled by means of the evaluation device.

The elevator device as claimed in one of the preceding claims, character
ized in that the detection unit is arranged on the elevator car, in particul
ar on top of and/or underneath the elevator car.

A building (6) with at least two levels, characterized in that an elevat
or device as claimed in one of the preceding claims is provided.

The building as claimed in one of the preceding claims, characterized in
that the second marking unit is attached to the building.

The building as claimed in one of the preceding claims, characterized in
that the second marking unit is arranged in such a way that the zone marked
by it forms an area around at least one of the shaft openings of the elevat
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0O O or shaft.
15 A position determining device for determining the position of the elevat
or car within the elevator shaft and/or with respect to the running framewor

k, which device comprises a marking unit for marking the position, a detecti

aluation unit for evaluating the measured values of the detection unit, char

0
0
0 on unit (4) for detecting and/or reading out the marking unit and also an ev
0
O acterized in that the marking unit (56, 9) is formed as a carrier of a barcod
0

e, in particular a 2-D code, and the detection unit (4) is formed as an imag

O Ooo0oooooo

0 e sensor, in particular as a camera.

16. The position determining device as claimed in one of the preceding claim
0 O s, characterized in that the detection unit is designed for detecting at lea
0 O st two marking units.
1 Abstract
Proposed is an elevator device (1) for transporting persons and/or objects withi
n an elevator shaft (7) of a three-dimensional formation (6) comprising at least
two levels, in particular a building or the like, comprising: an elevator car (
3), in which the persons and/or objects to be transported can be accommodated, a
running framework (2) for mounting and guiding the elevator car, a position det
ermining device for determining the position of the elevator car within the elev
ator shaft and/or with respect to the running framework, which device comprises
a marking unit for marking the position, a detection unit (4) for detecting and/
or reading out the marking unit and also an evaluation unit for evaluating the m
easured values of the detection unit. In order to make improved positional deter
mination possible, the marking unit (56, 9, 10, 14) is formed as a carrier of a b
arcode, in particular a 2-D code, and the detection unit (4) is formed as an ima
ge sensor, in particular as a camera.

2 Representative Drawing
Figure 1
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