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(67)  The present invention relates particularly to a
stereo camera (5), an operation panel (1) and a method
for operating an elevator as well as an elevator equipped
with such a stereo camera (5) or an operation panel (1).
There is a plurality of buttons (3) is positioned in an input
area (4) on the front surface of the operation panel (1).
The stereo camera (5) is constructed to be able to be
positioned below this input area (4) for tracking a three-di-
mensional motion of an object (7) approaching one of
the buttons (3) and/or detecting an object (7) adjacent to
the respective buttons (3). The stereo camera (5) com-
prises a storage unit (8) for storing a distance threshold
and a time threshold and a processor (6) for evaluating
the tracking data collected by the stereo camera (5) if the
processor (6) acknowledges the object (7) as a human
finger or a human hand or the like, and wherein the proc-
essor (6) may actuate the button (3) to which the object
(7) is adjacent, when the distance between the object (7)
and this button (3) is within the distance threshold for a
time duration longer than the time threshold.
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Description

[0001] The present invention relates particularly to a
stereo camera, an operation panel and a method for op-
erating an elevator as well as an elevator equipped with
such a stereo camera or an operation panel.

[0002] An elevatoris usually operated by an operation
panel, such as a car operation panel (COP). This kind of
operation panel generally comprises a plurality of but-
tons, which are assigned to register different floors or
special functions respectively. For selecting adestination
floor, these buttons can be actuated contacted or con-
tactless with different technologies. For instance, these
buttons may be a mechanical push button, which may
be pressed down mechanically to actuate. Alternatively,
these buttons can be constructed as a capacitive sensor,
an inductive sensor, or other type of sensor, which may
be actuated only by touching or approaching them.
[0003] During the COVID-19 pandemic, the touchless
interfaces are even more critical. Passengers are more
alert to touch than ever before, an aversion likely to per-
sist for a long time. Reducing or eliminating touch points
is essential for safely reopening businesses and daily
socializing. However, there are still a lot of elevator op-
eration panels that are not yet touch-/contactless. If the
operation panel is to be improved into a non-contact op-
eration panels, many parts or components of the panels
must be modified in software and hardware. This will be
technically difficult and complicated, so the cost is very
high.

[0004] Accordingly, there may be a need for modifying
or modernizing a touch operation panel of an elevator in
a simple way so that this panel can be used for contact-
less input, in order to improve passenger’s comfort.
[0005] Suchaneedmaybe metwiththe subject-matter
of the independent claims. Advantageous embodiments
are defined in the dependent claims as well as in the
following specification.

[0006] According to the first aspect of the present in-
vention, there is provided a stereo camera for an opera-
tion panel of an elevator, wherein a plurality of buttons
is located in an input area on the front surface of the
operation panel. A so-called stereo camera is a kind of
camera with two or more lenses, each with a separate
image sensor. This enables the camera to simulate hu-
man binocular vision, so that it can capture three-dimen-
sional (3D) images. The stereo camera is configured to
be able to be positioned below the input area for tracking
a three-dimensional motion/movement of an object ap-
proaching/approximating one of the buttons and/or de-
tecting an object adjacent to the respective buttons. The
stereo camera comprises a storage unit for storing a dis-
tance threshold and a time threshold. Such a storage unit
can be an integrated part of the stereo camera. If the
storage unit is not a part of the stereo camera, it may
also be a separate unit such as a USB flash drive or SD-
card, etc. The stereo camera further comprises a proc-
essor for evaluating the tracking data collected by the
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stereo camera if the processor acknowledges the object
as a human finger or a human hand or the like. Any other
object else will not be detected or tracked. The processor
may actuate the button to which the object is adjacent,
when the distance between the object and this button is
within the distance threshold for a time duration longer
than the time threshold.

[0007] According to an embodiment of the present in-
vention, the stereo camera can be positioned on the bot-
tom edge or at the bottom portion of the operation panel.
Therefore, the operation panel can be easily modified or
modernized by such a stereo camera, wherein it does
not need to split or divide the operation panel. Compared
with mounting the stereo camera on the top of an oper-
ation panel, the camera at on the bottom edge or at the
bottom portion of an operation panel has advantages,
because the operation panel often has a monitor or a
broad free area above the buttons. The stereo camera
positioned below the buttons can avoid being influenced
by the monitor or ambient light.

[0008] According to a further embodiment of the
presentinvention, the stereo camera s an infrared stereo
camera (also called as thermographic camera) which in-
cludes at least two separate lenses, each equipped with
an infrared light source. Each lens and light source op-
erate independently. Infrared waves are waves of heat -
also known as thermal radiation - that are emitted by all
living things. Therefore, it is possible to detect and track
a human finger/hand close to the input area or buttons.
This can avoid detection errors if an object is shaped like
a human finger but not really a finger. Since the stereo
camera positioned below the input area is facing up-
wards, this arrangement could cause a problem due to
the interference of ceiling lights or sunlight. Optical inter-
ference can be reduced by using the infrared camera
with an infrared light source. In order to further reduce
the amount of ambient light reaching the camera sensor,
the camera lens can be covered by an infrared filter glass.
[0009] According to a further embodiment of the
present invention, the stereo camera comprises body
housing which is detachable or replaceable mounted on
the operation panel. For mounting the body housing, any
known means may be used such as the housing can be
glued, attached, or fixed on the operation panel. The ster-
eo camera has a flat cable extending from the rear wall
of the body housing, which is used for connecting to a
processing unit placed inside the operation panel. There-
fore, there is no need to change the design, shape, struc-
ture or size of the operation panel. The flat cable is utilized
to transmit data from the stereo camera to the processing
unit, for example, to register a destination call of the el-
evator. After the call is registered, the operation panel
may provide feedback to passengers by illuminating the
selected button.

[0010] According to a further embodiment of the
present invention, the body housing can be manually or
automatically moved along and/orrotated around a trans-
verse axis parallel to the front surface of the operation
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panel to adjust the viewing angle of the stereo camera
or switching the stereo camera in its off/closed position.
Usually, the camera lenses should face upwards or to-
wards the ceiling of an elevator car. The movement or
the rotation may depend on the distance to the input area
to be monitored or the requirement of the size of this input
area. This movement or the rotation may also depend on
a need of focusing the camera lens.

[0011] With this kind of stereo camera, an operation
panel of an elevator can be easily improved into a panel
that can be operated with or without contacted, regard-
less of the type or kind of the buttons of the operation
panel. Therefore, it does not matter whether the opera-
tion panel is a contact operation or a contactless opera-
tion. For example, the operation panel can be a touch-
screen with capacitive touch buttons. Even if a button is
defective, the button can be actuated when the stereo
camera recognizes the intention to actuate the button.
Even if the internal structure of the operation panel is
very complicated, it is very easy to install such a stereo
camera outside the operation panel.

[0012] According to the second aspect of the present
invention, an operation panel is provided for an elevator
is provided. The operation panel includes a plurality of
buttons located in an input area on the front surface of
the operation panel, wherein the buttons are configured
to be actuated contacted and/or contactless. The oper-
ation panel further comprises a stereo camera for mon-
itoring the input area, which is positioned below the input
area, wherein the stereo camera may track a three-di-
mensional motion/movement of an object approach-
ing/approximating one of the buttons and/or detect an
object adjacent to the buttons, a storage unit for storing
a distance threshold and a time threshold, and a proces-
sor for evaluating the tracking data collected by the stereo
camera if the processor acknowledges the object as a
human finger or a human hand or the like. Any other
object will not be detected or tracked. The processor may
actuate the button to which the object is adjacent, when
the distance between the object and this button is within
the distance threshold for a time duration longer than the
time threshold.

[0013] According to the second aspect of the present
invention, the stereo camera can be simplified, because
the stereo camera no longer needs a processor and a
storage unit. And the processor and the storage may be
placed into the operation panel or functionally combined
with the existing components of the operation panel. In
this case, the stereo camera only needs to monitor the
input area and track an object adjacent to the buttons,
without evaluating the tracking data collected. For exam-
ple, if abutton for a destination floor is actuated, the proc-
essor of the operation panel or another processing unit
of the operation panel capable of communicating with
the processor may register a destination call of an ele-
vator. After the call is registered, the operation panel may
also provide feedback to passengers by illuminating the
selected button.
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[0014] However, an operation panel according to the
second aspect of the presentinventionis also compatible
with a stereo camera according to the first aspect of the
present invention. That means that the said processor
and the said storage unit of the operation panel and of
the stereo camera can be selected when configuring the
stereo camera arranged to the operation panel.

[0015] According to embodiments of the second as-
pect of the present invention, the stereo camera is posi-
tioned on the bottom edge or at the bottom portion of the
operation panel. The stereo camera is an infrared stereo
camera comprising at least two separate lenses, each
equipped with an infrared light source. The stereo cam-
era is detachable or replaceable mounted on the opera-
tion panel. The stereo camera is detachable mounted on
the operation panel. The stereo camera can be manually
or automatically moved along and/or rotated around a
transverse axis parallel to the front surface of the oper-
ation panel for adjusting the viewing angle of the stereo
camera or switching the stereo camera in its off/closed
position.

[0016] According to the third aspect of the presentin-
vention, a method for operating an operation panel of an
elevator is proposed, wherein the operation panel com-
prises a plurality of buttons located in an input area on
the front surface of the operation panel, wherein the but-
tons are configured to be actuated contacted and/or con-
tactless, with steps:

- monitoring the input area with a stereo camera po-
sitioned below the input area, wherein the stereo
camera may track the motion of an object approach-
ing/approximating one of the buttons or detect an
object adjacent to the respective buttons,

- evaluating the tracking data collected by the stereo
camera if the object is acknowledged as a human
finger or a human hand or the like, and

- actuating one of the buttons when the distance be-
tween the object and this button is within a distance
threshold for a time duration longer than a time
threshold.

[0017] According to embodiments of the third aspect
of the present invention, the object is acknowledged as
a human finger or a human hand or a human hand or the
like by identifying the appearance and/or the temperature
of the object. By moving and/or rotating the stereo cam-
era manually or automatically along and/or around a
transverse axis parallel to the front surface of the oper-
ation panel the viewing angle of the stereo camera is
adjusted, or the stereo camera can be turned in its
off/closed position.

[0018] According to the fourth aspect of the present
invention, an elevator system is equipped with an afore-
mentioned operation panel or is controllable through a
method mentioned above.

[0019] It shall be noted that the possible features and
advantages of embodiments of the present invention are
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described herein concerning a mobile device, a method,
and an elevator system mentioned above. One skilled in
the art will recognize that the features may be suitably
transferred from one embodiment to another and fea-
tures may be modified, adapted, combined, and/or re-
placed, etc., in order to come to further embodiments of
the present invention. Ideas underlying embodiments of
the presentinvention may be interpreted as being based,
inter alia, and without restricting the scope of the present
invention, on the following observations and recogni-
tions.

[0020] In the following, advantageous embodiments of
the present invention will be described regarding the en-
closed drawings. However, neither the drawings nor the
description shall be interpreted as limiting the invention.

Fig.1 shows a stereo camera according to the
present invention,

Fig. 2  shows an exemplary embodiment of an opera-
tion panel according to the present invention,

Fig. 3 shows another exemplary embodiment of an
operation panel according to the presentinven-
tion.

[0021] Fig. 1 shows a stereo camera 5, for example,

an infrared stereo camera used for elevator operation
panel. The stereo camera comprises two separate lenses
5a, 5b, each equipped with an infrared light source 5c,
5d. Each lens and light source may operate independ-
ently. Infrared waves are waves of heat - also known as
thermal radiation - that are emitted by all living things.
Therefore, itis possible to detectand track a human finger
or a human hand adjacent to the input area or buttons
there. This can avoid detection errors, if the object is
shaped like a human finger but not really a finger. On the
other hand, light interference can be reduced by using
the infrared camera with an infrared light source.
[0022] The stereo camera 5 comprises body housing
2 detachably mounted on an operation panel. The lenses
5a, 5b and the infrared light sources 5c, 5d are arranged
in the body housing 2 so that they can be protected from
light interference from the external environment. The
body housing 2 has a cover 5e that can be closed and
opened. There are two windows 5fin the cover 5e, whose
positions correspond to those of the lenses 5a, 5b. In
order to further reduce the interference of ambient light,
the camera lenses 5a and 5 b can be covered with an
infrared filter glass. The lenses 5a and 5b and the light
sources 5¢ and 5d may detect or contact the external
environment through these windows 5f. Therein, Fig.1A
shows a stereo camera whose body housing 2 has a
closed cover 5e, while Fig.1B shows that the cover 5e is
opened.

[0023] As shown in Fig.1B, the stereo camera 5 com-
prises a storage unit 8 for storing a distance threshold
and a time threshold. This storage unit 8 can be an inte-
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grated part of the stereo camera, or it can be a separate
unit that can be inserted in the stereo camera, such as
a USB flash drive or SD-card. The stereo camera 5 also
includes a processor 6, which may evaluate tracking data
collected by the stereo camera 5 if the processor 6 ac-
knowledges the object 7 as a human finger/hand or the
like. The processor 6 may also actuate the button that
the object is approaching, when the distance between
the object and this button is within the distance threshold
for a time duration longer than the time threshold.
[0024] Fig. 2 shows an operation panel 1 according to
the present invention, which comprises an input area 4
on the front surface. In Fig. 2A, a perspective view of
such an operation panel 1 is illustrated, and a side view
of this operation panel 1 is shown in Fig. 2B. A plurality
of buttons 3 is located within the input area 4, and these
buttons will be actuated, for example, for registering a
destination call. The operation panel 1 comprises an
above-mentioned stereo camera 5 for monitoring the in-
put area 4 located below it, wherein the stereo camera
5 may track a three-dimensional movement of an object
7 approaching one of the buttons 3 and/or detect an ob-
ject adjacent to the respective buttons 3. The buttons 3
in the input area 4 can be constructed in different mech-
anism, such as mechanical, electrical, capacitive, mag-
netic, or etc., so that the buttons 3 can be actuated with
contacted or without contact. According this invention,
the buttons 3 may be just a sign or a graphic symbol
printed or projected on the front surface of the operation
panel 1. In order to detect each of the buttons in this way,
the stereo camera 5 may define a grid layout of the but-
tons 3 and detect where the button 3 is located and which
one of the buttons 3 is there.

[0025] Since the operation panel 1 has a display 11
above the input area, it is advantageous to mount the
stereo camera 5 detachable or replaceable on the oper-
ation panel 1, for example, on the bottom edge or at the
bottom portion of the operation panel 1. The stereo cam-
era 5 positioned below the buttons can avoid getting af-
fected by lighting from the display or environment. Fur-
thermore, to setup the stereo camera 5 it may require an
angle adjustment or lateral adjustment. So as shown in
Fig. 2B, the stereo camera 5 can be manually or auto-
matically moved along and/or rotated around a trans-
verse axis for adjusting the viewing angle of the stereo
camera 5 or switching the stereo camera 5 inits off/closed
position. In the closing position, the stereo camera 5 is
shut off. Thus, it can save energy when the operation
panel 1 or the stereo camera 5 is in standby.

[0026] To ensure the movement or rotation of the ster-
eo camera 5 relative to the operation panel 1, the vertical
distance between the transverse axis and the front sur-
face of the operation panel 1 should be greater than 10
mm.

[0027] Regardless of whether the stereo camera 5
comprises a processor 6 capable of evaluating tracking
data and actuating a button, or whether the stereo cam-
era 5 comprises a storage unit 8, the operation panel 1
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in this embodiment may have its own processor 6 or stor-
age unit 8 which may have the same functions and ac-
complish the same task as the stereo camera 5. If both
the stereo camera 5 and the operation panel 1 have a
said processor and a said storage unit, when configuring
the stereo camera 5 or the operation panel 1, a user may
determine which processor 6 is to be used for evaluating
the tracking data collected, and for actuating the button
3, to which the object 7 is adjacent, when the distance
between the object 7 and this button 3 is within the dis-
tance threshold for a time duration longer than the time
threshold. The threshold value can be stored in any one
or both of the storage units 8. The processor 6 of the
operation panel 1 or another processing unit (not shown)
of the operation panel 1 which can communicate with the
processor 6, may activate a function corresponding to
the actuation of a button 3. For example, a destination
call can be registered, if a button 3 for a destination floor
is actuated.

[0028] Fig. 3 illustrates another exemplary embodi-
ment of an operation panel 1 according to the present
invention. For this embodiment, the operation panel 1
comprises one or more inserts or key-operated switches
in the form of a cylinder 10 at the bottom of the panel,
wherein the cylinder 10 extends along the said transverse
axis. In this case, the stereo camera 5 can be located
above the cylinder 10 and below the input area 4.
[0029] Finally, it should be noted that the term "com-
prising" does not exclude other elements or steps, and
the "a" or "an" does notexclude a plurality. Also, elements
described in association with different embodiments may
be combined. It should also be noted thatreference signs
in the claims should not be construed as limiting the
scope of the claims.

Claims

1. Stereo camera (5) for an operation panel (1) of an
elevator, wherein a plurality of buttons (3) is located
in an input area (4) on the front surface of the oper-
ation panel (1), the stereo camera (5) is constructed
to be able to be positioned below this input area (4)
for tracking a three-dimensional motion of an object
(7) approaching one of the buttons (3) and/or detect-
ing an object (7) adjacent to the respective buttons
3),
the stereo camera (5) comprises a storage unit (8)
for storing a distance threshold and a time threshold
and a processor (6) for evaluating the tracking data
collected by the stereo camera (5) if the processor
(6) acknowledges the object (7) as a human finger
or a human hand or the like, and wherein the proc-
essor (6) may actuate the button (3) to which the
object (7) is adjacent, when the distance between
the object (7) and this button (3) is within the distance
threshold for a time duration longer than the time
threshold.
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2.

Stereo camera (5) according to claim 1, wherein
the stereo camera (5) is able to be positioned on the
bottom edge or at the bottom portion of the operation
panel (1).

Stereo camera (5) according to claim 1 or 2, wherein
the stereo camera (5) is an infrared stereo camera
comprising at least two separate lenses (5a, 5b),
each ofthem s equipped with aninfrared light source
(5¢, 5d).

Stereo camera (5) according to any one of claims 1
to 3, wherein

the stereo camera (5) comprises body housing (2)
which is detachable mounted on the operation panel

().

Stereo camera (5) according to any one of claims 1
to 4, wherein

the body housing (2) is manually or automatically
moveable along and/or rotatable around a trans-
verse axis parallel to the front surface of the opera-
tion panel (1) for adjusting the view angle of the ster-
eo camera (5) or switching the stereo camera (5) in
its off position.

Operation panel (1) for an elevator, comprising:

- aplurality of buttons (3) located in an input area
(4) on the front surface of the operation panel
(1), wherein the buttons (3) are configured to be
actuated contacted and/or contactless,

- a stereo camera (5) for monitoring the input
area (4) is positioned below the input area (4),
wherein the stereo camera (5) may track a three-
dimensional motion of an object (7) approaching
one of the buttons (3) and/or detect an object
adjacent to the respective buttons (3),

- a storage unit (8) for storing a distance thresh-
old and a time threshold,

- a processor (6) for evaluating the tracking data
collected by the stereo camera (5) if the proces-
sor (6) acknowledges the object (7) as a human
finger or a human hand or the like, wherein the
processor (6) may actuate the button (3) to
which the object (7) is adjacent, when the dis-
tance between the object (7) and this button (3)
is within the distance threshold for a time dura-
tion longer than the time threshold.

Operation panel (1) according to claim 6, wherein
the stereo camera (5) is positioned on the bottom
edge or at the bottom portion of the operation panel

(1.

Operation panel (1) according to claim 1 or 2, where-
in
the stereo camera (5) is an infrared stereo camera
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comprising at least two separate lenses (5a, 5b),
each of them (5a, 5b) is equipped with an infrared
light source (5c, 5d).

Operation panel (1) according to any one of claims
1 to 3, wherein

the stereo camera (5) is detachable mounted on the
operation panel (1).

Operation panel (1) according to any one of claims
1 to 4, wherein

the stereo camera (5) is manually or automatically
moveable along and/or rotatable around a trans-
verse axis parallel to the front surface of the opera-
tion panel (1) for adjusting the viewing angle of the
stereo camera (5) or switching the stereo camera (5)
in its off position.

Method for operating an operation panel (1) of an
elevator, wherein the operation panel (1) comprises
a plurality of buttons (3) located in an input area (4)
onthe front surface of the operation panel (1), where-
in the buttons (3) are configured to be actuated con-
tacted and/or contactless, with steps:

- monitoring the input area (4) with a stereo cam-
era (5) positioned below the input area (4),
wherein the stereo camera (5) may track the mo-
tion of an object (7) approaching one of the but-
tons (3) and/or detect an object (7) adjacent to
the respective buttons (3),

- evaluating the tracking data collected by the
stereo camera (5) if the object (7) is acknowl-
edged as a human finger or a human hand or
the like, and

- actuating one of the buttons (3) when the dis-
tance between the object (7) and this button (3)
is within a distance threshold for a time duration
longer than a time threshold.

Method according to claim 11, wherein

the stereo camera (5) is an infrared stereo camera
comprising at least two separate lenses (5a, 5b)
which are equipped with an infrared light source (5c,
5d) respectively.

Method according to claim 11 or 12, wherein

the object (7) is acknowledged as a human finger or
a human hand or the like by identifying the appear-
ance and/or the temperature of the object (7).

Method according to any one of claim 11 to 14,
wherein

by moving and/or rotating the stereo camera (5)
manually or automatically along and/or around a
transverse axis parallel to the front surface of the
operation panel (1) the viewing angle of the stereo
camera (5) is adjustable or the stereo camera (5)
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15.

can be turned in its off position.

Elevator system (2) equipped with an operation pan-
el (1) according to any of the claims 6 to 10 or being
controllable through a method according to any of
the claims 11 to 14.
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