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(54) RECOGNITION AND TRANSMISSION SYSTEM OF THE STATUS AND POSITION OF A LIFT 
CABIN

(57) System comprising a programmable portable
assembly (1) fixed on the lift cabin comprising: a sensor
device (1.6) comprising: A sensor or array of sensors
whereby we detect the changes in the movement status
of the cabin, (an accelerometer, or a magnetometer, or
a gyroscope, or an infrared sensor, or an ultrasound sen-
sor, working independently or any combination thereof),
a barometer+thermometer which allows us to measure
its relative height and electronic means comprising a mi-
crocontroller; power means; it may optionally have a wire-
less or wired communication module (1.7) and remote
devices (3) responsible for receiving and resending and
representing the information transmitted. It achieves a
system which recognises the status and the position of
an object in movement, without interfering in any way
with the electromechanical system of the object, achiev-
ing a simple, and consequently, economical installation.
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Description

OBJECT OF THE INVENTION

[0001] An object of the present invention, as the inven-
tion establishes, is a recognition and transmission sys-
tem of the status and position of a lift cabin or any object
in a vertical displacement with respect to points of refer-
ence.
[0002] In terms of status recognition, it relates to the
movement, resting and direction of its displacement of a
lift cabin, being applicable which displaces according to
a vertical movement with respect to points of reference.
[0003] The present invention is characterized in that it
has the means and the special functional characteristics
of said means which form part of the system, so that it
makes it possible to know the status of the cabin of an
object such as a lift cabin, and its relative position, i.e.
the floor it is on at any given time, all without interfering
in the existing electromechanical system, having a simple
and, consequently, economical installation.
[0004] Therefore, the present invention is included
within the scope of recognition and position systems of
moving objects and, more particularly, within the scope
of lifting systems.

BACKGROUND OF THE INVENTION

[0005] To date, the way of knowing the status and rel-
ative position of an object, particularly the cabin of a lifting
system, fundamentally consists of the installation of mag-
nets throughout the lift shaft and/or of an encoder in the
motor which moves the cabin.
[0006] Said magnets are read by a magnetic finger
coupled to the cabin, which allows knowing its position,
whilst the encoder coupled to the motor indicates if it is
stopped or in movement and in what direction.
[0007] Currently, new techniques are being developed
such as placing QR codes instead of magnets or another
type of devices both throughout the lift shaft and on each
building floor. The patents we will list below are known
in the state of the art and are related to recognition sys-
tems of the status and relative position of a moving object.
[0008] Patent WO2014070203 discloses a method to
reduce at least one error generated dynamically in terms
of the real position of a lift cabin, comprising among other
elements an inertial measurement unit and it uses an
encoder.
[0009] Patent EP2516305 discloses a method and a
device to determine the movement and/or position of a
lift cabin. It uses an IMU and an encoder in the motor.
[0010] Patent EP2867150 discloses a measurement
and load system in lifts. They make use of an acceler-
ometer and/or a magnetometer to estimate the lift posi-
tion. For this, it is necessary to first record a profile of
accelerations produced on each floor, being the result of
inaccuracies in the measurement.
[0011] Patent WO2011037280 discloses a device

which shows information on the floor the lift is on, also
seeking to know the status and position of a moving ob-
ject, in this case a cabin, but it does so with complex
integration methods of the acceleration to obtain the
speed and again integrating to obtain the position. The
results obtained are not very reliable.
[0012] In general, all the systems described have dif-
ficulties or drawbacks or aspects which can be improved,
since in some case intervention in the electromechanical
system is necessary, as in the case of using encoders,
or they are based on complex mathematical systems
which make it possible to achieve sufficient reliability and
precision in the measurement.
[0013] Therefore, an object of the present system is
the development of a method which makes it possible to
recognise the status and position of a moving object, such
as, for example, a lift cabin, without interfering in any way
with the electromechanical system of the object, achiev-
ing a simple, and consequently, economical installation,
where it also manages to improve the precision of the
measurements obtained performed by simple means,
developing a system such as that described below and
is essentially set down in claim one of the present appli-
cation.

DESCRIPTION OF THE INVENTION

[0014] An object of the present invention is a recogni-
tion and transmission system of the status and position
of a lift cabin comprising:

- A programmable portable assembly fixed on the ob-
ject from which information on its status and relative
position is intended to be obtained. This sensor as-
sembly in turn comprises:

+ A sensor device comprising:

1 A sensor or an array of sensors whereby
we detect the changes in the movement sta-
tus of the cabin, which may be an acceler-
ometer or a magnetometer or a gyroscope
or an infrared sensor, or an ultrasound sen-
sor, working independently or any combi-
nation thereof.
1 A barometer+thermometer which allows
us to measure its relative height.

+ Electronic means comprising a microcontroller
or processor responsible for governing the op-
eration of the remaining passive electrical / elec-
tronic elements of the sensor assembly
+ Power means

[0015] Complementarily and optionally, the sensor de-
vice may comprise a communication module, which
wired and/or wirelessly transmits the information cap-
tured.
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[0016] If it has a communication module, it may com-
plementarily have a series of remote information devices
responsible for receiving and resending the signal emit-
ted by the sensor device and the remaining remote de-
vices as well as representing the information transmitted.
[0017] The accelerometer of the sensor device serves
for the detection of the changes in status of the cabin
movement. A possibility of embodiment would be to use
the accelerometer in combination with a gyroscope to
detect movements which are not limited to an axis.
[0018] The barometer together with the thermometer
serve for reading the atmospheric pressure and temper-
ature, being used to calculate the height which the mov-
ing object is at based on a barometric formula.
[0019] The microcontroller/processor serves as
means of control and data management as well as for
resolving control algorithms.
[0020] The communication module, wireless or wired,
serves for propagation of the information referring to the
cabin position and status; remote information means can
be used for this.
[0021] Power source, which makes it possible to power
the entire portable assembly, either independently or us-
ing a battery, or taking the power from the cabin itself.
[0022] The remote means may be located in the most
suitable places for informing the users, such as inside
the cabin, or on the lift landing.
[0023] As indicated above, the communication module
is an optional embodiment and not necessary for the main
functionality, and if it has this, the information captured
can be transmitted to the remote means, housed in the
cabin and/or in the lift landing, or the sensor device may
even serve as means of representation of the information
as it may have a screen and/or it can be connected to an
additional remote screen by cable.
[0024] The recognition process of the status and rela-
tive position of a lift cabin with the aforementioned system
comprises the stages of: Establishment of a reference,
in the case of a lift, the reference may be floor zero.

- Every time it is detected that the cabin starts to go
up or down by means of the sensor which has been
designed for this, the relative height is compared with
respect to the last resting measurement by means
of the barometer and thermometer unit.

- Calculation of the new position based on the initial
position, basing ourselves on the calculated height
variation and the distances between floors.

- Transmission of the information in wireless or wired
form to the remote elements.

[0025] To detect movement status changes, if we use
the accelerometer, we could base ourselves on the typ-
ical acceleration and deceleration curves which most cur-
rent lifts have, although they are not all the same and
even in some models they vary as the lift system life
increases, it is possible to preconfigure certain parame-
ters which will help us to adjust the detection of said

curves.
[0026] Thanks to the system’s characteristics, various
effects are achieved, on the one hand:

- Possibility of installation in already existing installa-
tions without interfering or acting on the electro-me-
chanical means of the lifts, improving their function-
ality or aesthetic appearance.

- Audio-visual information to the passengers inside
both the cabin and in the lift landing in some of the
floors.

- Using the information provided as input for another
type of more complex systems, such as those where-
by the cabin aesthetics varies depending on its sta-
tus and position.

- Using the information provided in benefit of the build-
ing owner (if, for example, it is a commercial build-
ing), and statistics can be prepared which facilitate
the future planning or disposal of the content of each
one of the floors.

[0027] Arising from the fact that the electronic elements
used and which can be included in the device are of a
financial nature and with reduced dimensions, their dis-
posal in the cabin has no consequences which affect its
functionality and aesthetics.
[0028] In consequence, the same information can be
obtained which is provided by other sensors the instal-
lation of which does not obviously affect the lift system
assembly, and, therefore, the system object of the inven-
tion is the best option considered when providing a lift
with new functionalities which are not of new installation.
[0029] Unless indicated otherwise, all the technical
and scientific elements used in the present specification
have the meaning typically understood by the normal per-
son skilled in the art to which this invention belongs. In
the practice of the present invention, it is possible to use
processes or materials which are similar or equivalent to
those described in the specification.
[0030] Throughout the description and the claims the
word "comprises" and its variants are not intended to ex-
clude other technical characteristics, additives, compo-
nents or steps. For persons skilled in the art, other ob-
jects, advantages and characteristics of the invention will
be inferred in part from the description and in part from
the practice of the invention.

EXPLANATION OF THE FIGURES

[0031] To complement the description being made and
in order to aid towards a better understanding of the char-
acteristics of the invention, in accordance with a preferred
example of practical embodiment thereof, a set of draw-
ings is attached as an integral part of said description
wherein, with illustrative and non-limiting character, the
following has been represented.
[0032] In figure 1, we can observe a diagrammatic rep-
resentation of a possible embodiment of the system.
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[0033] In figure 2, a possible detail is shown of the port-
able assembly which houses the sensor device, among
other elements.
[0034] In figure 3, a possible diagram is shown of com-
munication between the different modules which may
form the sensor device.
[0035] In figure 4, a possible operating flow diagram is
shown of the sensor device.

PREFERRED EMBODIMENT OF THE INVENTION

[0036] In light of the figures, a preferred embodiment
of the invention proposed is described below.
[0037] In figure 1, we can observe a portable assembly
(1) mounted on the roof of a cabin (2). We will call the
assembly portable due to the possibility it offers of being
dismantled and fixed in another lifting system, always
reusable and its assembly not interfering with other ele-
ments of the lift.
[0038] The cabin (2) moves throughout the lift shaft (4)
actuated by a motor (5). There may be remoted devices
(3) both inside the cabin (2) and on the access floors to
the lift which inform on the lift’s position from the infor-
mation generated and transmitted (6) from the portable
assemblies.
[0039] The form of fixing the portable assembly (1)
does not have to be that represented, since it could be
placed in any other place, with the sole necessary con-
dition being that the device is oriented parallel to any of
the three axes of the space.
[0040] Figure 2 shows a general form of a possible
embodiment of the portable assembly (1) which, as can
be observed, may have:

- A series of input and output terminals (1.1)
- Programming buttons (1.2)
- A display and/or digital loudspeaker (1.3)
- Indicator LEDs (1.4),

[0041] Therefore, the portable assembly (1) is pro-
grammable through the aforementioned means and a
menu of options, it being possible to program:

- Distance between floors, which may be different for
each stretch/interval

- Number of subfloors
- Reference floor
- Sensitivity of the sensor device
- Deceleration wait
- Calibration

[0042] Figure 3 shows other elements which form part
of the portable assembly (1) such as:

- The microcontroller or microprocessor (1.5) which is
in connection with

+ the sensor device or sensor devices (1.6)

(which houses the means to detect the status
and position of the moving object).

- Means of wireless (1.7), and wired (1.10) communi-
cation.

- An external power connector (1.8) or battery.
- An input (1.9) by the user
- Possible means of audio-visual information (1.3) by

means of a screen and/or loudspeaker.

[0043] In figure 4, which shows the operating flow di-
agram of the sensor device, we observe it has the steps
of:

- Loading of the load of the parameters (7), relative
and necessary to calculate the change in the status
of the movement and position of the lift from the mi-
crocontroller’s memory. These parameters must be
established in accordance with the lift in which the
device is going to be installed and which may be
introduced thanks to buttons that we have included
in the device, and they can be displayed thanks to a
LCD panel connected to the board.

- Detection (8) by the device if any of the buttons to
access the calibration menu has been pressed by
the user

- If affirmative, the screen shows (9) the calibration
menu and it is possible to navigate through it and
modify the different parameters using the different
buttons.

- Next, the parameters (10) are saved and the avail-
able information on the cabin is later sent (11) to the
remote devices wirelessly or to devices connected
by cable, with the program returning to the detection
stage (8) of the buttons.

- If no pressing of buttons had been detected in the
detection stage (8) a reading (12) of atmospheric
pressure, temperature and acceleration shall be per-
formed if the sensor configuration was that of an in-
dependent accelerometer for status detection and
barometer + thermometer for detection of the posi-
tion.

- Processing (13) of data previously obtained by equa-
tions and algorithms which consider, among other
elements, the acceleration curves of various types
of lifts.

- Evaluating (14) if the lift is moving.
- Both if the previous evaluation is affirmative or neg-

ative, the information reached is transmitted or sent
(11) to the remote devices for its representation, a
sending which is performed in wireless or wired man-
ner.

[0044] Having sufficiently described the nature of the
present invention, as well as the manner of putting it into
practice, it should be stated that the layouts indicated
and represented in the attached drawings are susceptible
to changes of detail as long as they do not alter the main
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principle.

Claims

1. Recognition and transmission system of the status
and position of a lift cabin characterized in that it
comprises:

- A programmable portable assembly (1) fixed
on the object from which information on its status
and relative position is intended to be obtained.
This sensor assembly in turn comprising:

+ A sensor device (1.6) comprising:

1 A sensor or array of sensors, where-
by we detect the changes in the move-
ment status of the cabin,
1 A barometer+thermometer which al-
lows us to measure its relative height.

+ Electronic means comprising a microcon-
troller or processor responsible for govern-
ing the operation of the remaining passive
electrical / electronic elements of the sensor
assembly
+ Power means

2. Recognition and transmission system of the status
and position of a lift cabin according to claim 1,
wherein the system also has a wireless communica-
tion module (1.7) or wired communication module
(1.10).

3. Recognition and transmission system of the status
and position of a lift cabin according to claim 2,
wherein the system also has a series of remote in-
formation devices (3) responsible for receiving and
resending the signal emitted by the sensor device
and the remaining remote devices as well as repre-
senting the information transmitted.

4. Recognition and transmission system of the status
and position of a lift cabin, according to claim 1,
wherein the sensor or array of sensors whereby the
changes are detected in the status of the movement
of the cabin is an accelerometer, or a magnetometer,
or a gyroscope, or an infrared sensor, or an ultra-
sound sensor, working independently or any combi-
nation thereof.

5. Recognition and transmission system of the status
and position of a lift cabin, according to claim 1 or 2,
wherein the portable assembly (1) has:

- A series of input and output terminals (1.1)
- Programming buttons (1.2)

- A display and/or digital loudspeaker (1.3)
- Indicator LEDs (1.4)

6. Recognition and transmission system of the status
and position of a lift cabin, according to any of the
preceding claims wherein the programming options
of the portable assembly are:

- Distance between floors
- Number of subfloors
- Reference floor
- Sensitivity of the sensor device
- Deceleration wait
- Calibration

7. Recognition and transmission system of the status
and position of a lift cabin, according to any of the
preceding claims wherein the wireless communica-
tion is performed by radiofrequency or bluetooth.
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