
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

10
7 

99
9

B
1

TEPZZ _Z7999B_T
(11) EP 2 107 999 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
02.04.2014 Bulletin 2014/14

(21) Application number: 07858309.3

(22) Date of filing: 05.12.2007

(51) Int Cl.:
B66B 1/34 (2006.01)

(86) International application number: 
PCT/FI2007/000285

(87) International publication number: 
WO 2008/068376 (12.06.2008 Gazette 2008/24)

(54) ELEVATOR SYSTEM

AUFZUGSSYSTEM

SYSTÈME D’ASCENSEUR

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR

(30) Priority: 08.12.2006 FI 20061089

(43) Date of publication of application: 
14.10.2009 Bulletin 2009/42

(73) Proprietor: Kone Corporation
00330 Helsinki (FI)

(72) Inventors:  
• TYNI, Tapio

05620 Hyvinkää (FI)

• PERALA, Pekka
04230 Kerava (FI)

(74) Representative: K & H Bonapat
Patentanwälte 
Eduard-Schmid-Strasse 2
81541 München (DE)

(56) References cited:  
EP-A1- 0 528 188 EP-A2- 0 547 900
WO-A1-01/14237 WO-A1-2005/102895
JP-A- 07 215 611 US-A- 5 258 587
US-A1- 2003 074 986  



EP 2 107 999 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to elevator systems. More particularly the present invention relates to a method,
a device, a computer program and a system for detecting passengers stepping into an elevator car and exiting from it.

BACKGROUND OF THE INVENTION

[0002] It is essential from the standpoint of the efficient use of elevator systems in buildings to know the passenger
flows inside the building and how many passengers are in the elevator cars in different operating situations. More
particularly information about passengers arriving in the elevator cars and exiting from them on each landing gives
detailed information about the passenger flows of the buildings, from which it is possible to compile, among other things,
statistics for evaluating and for improving the efficiency of the use of the elevator systems. By means of statistics it is
also possible to estimate the service need of elevator systems and to prepare forecasts of the numbers of passengers
to be served. Up-to-date information about the numbers of passengers in elevator cars can, for its part, be utilized in
different operating situations, such as e.g. in interruptions to the operation of the elevator. As a result of the advantages
to be achieved, the need for measuring passenger flows often becomes a issue to address when modernizing old elevator
systems and/or when installing a condition monitoring system in an elevator system, in connection with which it is desired
to integrate the monitoring of passenger traffic.
[0003] The movement of elevator passengers into the elevator car and out of the elevator car is in prior art determined
by using door photoelectric cells for detecting the movement of people or by measuring the load of the elevator car by
means of a so-called car load weighing device e.g. during a stop of the elevator. The separating capability of a photoelectric
cell is however limited in peak-traffic situations, especially if there is simultaneous traffic in both directions at the doors.
When using load information, the load of the elevator at the time of stopping, at the time of starting, and the smallest
load during the time between these, has been measured. From these results the number of incoming and outgoing
passengers has been calculated utilizing the average weight of a passenger. In the method it is assumed that all the
exiting passengers leave the car before the incoming passengers step into the car, which does not correspond to the
real situation. The divergences of the weight of actual people and the weight of a normalized elevator passenger also
cause an inaccuracy.
[0004] One prior-art solution is disclosed in patent application EP0528188, in which the arrival in the car and departure
of passengers is detected from changes occurring in the signal of the car load weighing device. The method improves
the method presented above that is based on the signal of the load weighing device but is however imprecise owing to
the inaccuracy of the signal of the load weighing device and the limited frequency response of the car load weighing
device. More particularly the solution is difficult to implement when modernizing elevators because connecting to the
load-weighing signal can be awkward or the elevator car totally lacks a car load weighing device.
[0005] An acceleration sensor can be used in an elevator system for many kinds of measurements. For example, the
acceleration of the elevator car can be monitored with an acceleration sensor. From the measurements given by from
the sensor it is possible to calculate, in addition to acceleration, e.g. the position of the elevator in the elevator shaft and
the stopping accuracy of the elevator floor by floor. Overall a very comprehensive view of the operation of the whole
elevator can be formed from the measurement results of the acceleration sensor. One possible embodiment of an
acceleration sensor in connection with elevator systems is to detect the arrival/departure of passengers into the elevator
car/out of the elevator car by means of an acceleration sensor fixed to the elevator car.
[0006] In this respect, document WO 01/14237 shows a system for monitoring the operation of an elevator car by
using an accelerometer signal to create a histogram. Said histogram in turn gives information of a total runtime duration
to derive failures in elevator functions.
[0007] Acceleration measurement in itself is not usually adequate as a basis for signal processing, but instead generally
it is necessary to integrate in order to ascertain more accurate results. In this case so-called bias problems (deviations)
caused by installation errors of the sensor are inevitably encountered. Bias problems are caused by, among other things,
the acceleration sensor never being in practice fully perpendicular with respect to the direction of movement to be
measured. In addition, if the acceleration sensor is installed on the roof of the elevator, it inclines dynamically with the
car as the loading of the car changes. Fig. 1 illustrates one such situation.
[0008] In Fig. 1 the elevator is standing at a floor with passengers exiting and arriving in the car. The upper curve in
Fig. 1 presents a situation in which the acceleration as such is integrated into speed v(t) and speed, for its part, into
position x(t).
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where v0=0 , x0=0, T0= the moment when the door is open and passengers are able to move and T is the moment in
time when the closing stage of the door starts, Δt is the discrete interval (sampling interval) and N is the number of samples.
[0009] As is seen from Fig. 1, the error caused by the inclination of the car accumulates in the integration, in which
case speed and position "escape" uncontrollably. It is possible to attempt to improve the situation with the fact that the
speed of the car at the start and at the end of the loading cycle is zero: 

[0010] The above integrates at first the measured acceleration for calculating the speed v(t), the average error ab for

acceleration is calculated from the final error of speed (the end condition of integration is that the speed of the car must
be zero). With this term the speed v(t) and finally the position x(t) are integrated again from the corrected acceleration.
From the lower curve of Fig. 1 it is seen that the situation improves slightly, but not however sufficiently. The deviations
in the position of the car produced by the passengers are generally of the order of magnitude of hundreds of micrometers
and at their maximum of some millimeters. In the lower curve of Fig. 1 the calculated deviation of the car is approx.
50mm. On the basis of Fig. 1 it is seen that the deviations in the position of the car produced by the passengers are lost
in the errors caused by inclination of the car and reliable detection of the passengers from a signal thus corrected is
very problematic.

SUMMARY OF THE INVENTION

[0011] The purpose of the present invention is to disclose a new method, device, computer program and system for
detecting passengers stepping into an elevator car and exiting from it. The term "detect" means in this context that in
the solution according to the invention the arrival in the elevator car/departure from the elevator car of an elevator
passenger is detected (observed).
[0012] The method and computer program according to the invention are characterized by what is disclosed in the
characterization part of claims 1 and 5. Embodiments of the invention are characterized by what is disclosed in the other
claims. Some inventive embodiments are also presented in the drawings in the descriptive section of the present appli-
cation.
[0013] The features of the various embodiments can be applied within the scope of the basic inventive concept in
conjunction with other embodiments.
[0014] In accordance with the first aspect of the invention, a method for detecting elevator passengers is presented.
In the method the vertical acceleration values of the elevator car are received from the acceleration sensor and the
passengers arriving in the elevator car and/or leaving the elevator car are detected on the basis of the vertical acceleration

^
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measurements of the acceleration sensor.
[0015] In one embodiment of the invention the calculated speed of the elevator car is calculated from the vertical
acceleration measurements of the acceleration sensor, the calculated speed is preprocessed by rendering the speed
of the elevator car as zero elsewhere except in a situation of loading passengers or in a situation of unloading passengers,
and the passengers arriving in the elevator car and/or leaving the elevator car are detected from the preprocessed speed
on the basis of the calculated position of the elevator car. The term "rendering" means in this context that the speed is
set at zero elsewhere except in a loading situation or an unloading situation, after which elimination of the offset (bias)
is performed for each loading situation and unloading situation. In one embodiment a movement indicator is used in the
preprocessing, which detects a situation of loading passengers or a situation of unloading passengers from the fluctuation
of movement of the car.
[0016] In one embodiment of the invention the passengers arriving in the elevator car and/or leaving the elevator car
are detected from the preprocessed speed on the basis of the calculated position of the elevator car with the correlation
method.
[0017] In one embodiment of the invention the passenger last arriving in the elevator car or leaving from it is detected
for measuring the photoelectric cell delay of the elevator.
[0018] In accordance with the second aspect of the invention, a computer program is presented. The computer program
is arranged to perform the phases of the method presented in the method claims 1 - 5. In one embodiment of the invention
the computer program is stored on a data processing appliance on a readable storage medium.
[0019] In accordance with the third aspect of the invention, a device for detecting elevator passengers is presented.
The device is arranged to receive the vertical acceleration values of the elevator car from the acceleration sensor and
to detect the passengers arriving in the elevator car and/or leaving the elevator car on the basis of the vertical acceleration
measurements of the acceleration sensor.
[0020] In one embodiment of the invention the device is arranged to calculate the calculated speed of the elevator car
from the vertical acceleration measurements of the acceleration sensor, to preprocess the calculated speed by rendering
the speed of the elevator car as zero elsewhere except in a situation of loading passengers or a situation of unloading
passengers, and to detect the passengers arriving in the elevator car and/or leaving the elevator car from the preprocessed
speed on the basis of the calculated position of the elevator car. In one embodiment the device is arranged to use a
movement indicator in the preprocessing, which detects a passenger loading situation or a passenger unloading situation
from the fluctuation of movement of the car. In one embodiment of the invention the passengers arriving in the elevator
car and/or leaving the elevator car are detected from the preprocessed speed on the basis of the calculated position of
the elevator car with the correlation method.
[0021] In one embodiment of the invention the device is arranged to detect the passenger last arriving in the elevator
car or leaving from it and to measure the photoelectric cell delay of the elevator on the basis of the detected last passenger.
[0022] In one embodiment of the invention the device comprises an interface for connecting the device to separate
systems, to which the device is arranged to convey information about the passengers.
[0023] In accordance with the fourth aspect of the invention, a system for detecting elevator passengers is presented.
The system comprises an elevator car and an acceleration sensor that measures its acceleration. The system further
comprises analyzer means for receiving the vertical acceleration values of the elevator car from the acceleration sensor
and for detecting the passengers arriving in the elevator car and/or leaving the elevator car on the basis of the vertical
acceleration measurements of the acceleration sensor.
[0024] In one embodiment of the invention the analyzer means are further arranged to calculate the calculated speed
of the elevator car from the vertical acceleration measurements of the acceleration sensor, to preprocess the calculated
speed by rendering the speed of the elevator car as zero elsewhere except in a passenger loading situation or a passenger
unloading situation, and to detect the passengers arriving in the elevator car and/or leaving the elevator car from the
preprocessed speed on the basis of the calculated position of the elevator car. In one embodiment the analyzer means
are further arranged to use a movement indicator in the preprocessing, which detects a passenger loading situation or
a passenger unloading situation from the fluctuation of movement of the elevator car. In one embodiment of the invention
the analyzer means are arranged to detect the passengers arriving in the elevator car and/or leaving the elevator car
are detected from the preprocessed speed on the basis of the calculated position of the elevator car with the correlation
method.
[0025] In one embodiment of the invention the analyzer means are arranged to detect the passenger last arriving in
the elevator car or leaving from it, and the system further comprises determination means for measuring the photoelectric
cell delay of the elevator.
[0026] As a result of the present invention by monitoring vertical acceleration it is possible to detect a passenger
leaving the elevator car and arriving in the elevator car. Additionally, the information produced by the invention can be
used in a condition monitoring system of the elevator and in monitoring as well as in forecasting the passenger traffic
of the elevator. The solution according to the invention can be easily installed in both new elevators and in elevators
already in use.
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LIST OF FIGURES

[0027] In the following, the invention will be described in detail by the aid of a few examples of its embodiments, wherein:

Fig. 1 presents a method for compensating the errors of the acceleration signal of the elevator car;

Figs. 2a and 2b present the preprocessing of the acceleration signal of the elevator car with segmented bias com-
pensation;

Fig. 3 presents the speed and position of the elevator car calculated with segmented bias compensation;

Figs. 4, 5a, 5b, 6 present a method according to the invention for detecting passengers with the correlation method;
and

Figs. 7a and 7b present a system according to the invention as a block diagram.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Figs. 2a and 2b present an embodiment of the invention in which the vertical acceleration signal given by the
acceleration sensor is processed and the passengers are detected from the processed acceleration signal.
[0029] In the embodiment of the invention presented in Figs. 2a and 2b the acceleration signal is preprocessed with
segmented bias compensation.
[0030] In the embodiment of Fig. 2a and 2b the speed is set by default to be zero in the inspection period when the
elevator is standing at a floor. This is done everywhere else except in those periods of time when a passenger leaves,
arrives or moves in the car. The inspection period is e.g. the time from the moment when the door of the elevator car
has fully opened to the moment when the closing phase of the door starts, but it can also be defined as another period
of time suited to the purpose. The basic assumption is that the car is in practice stationary other than when passengers
are moving in the car and at the moment when a passenger arrives or leaves from the car. In other words 

[0031] The test function τ(•) occurring in the formula above (the so-called movement indicator), the purpose of which
is to examine movement of the car, can be implemented e.g. with a sliding variance and with a time window wt of a
suitable length. 

[0032] The threshold value ξ can be set automatically based on the data material measured during the inspection
period by arranging the values of the test function τ(k,a(k)) into their order of magnitude and by selecting e.g. a sample
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 as a threshold value. In this way the selection of the threshold value is made immune to a fluctuation

in individual values.
[0033] Fig. 2a presents the values of a test function calculated from acceleration with the formula (4) when the time
window wt is 0.5s. The arrows with the reference 100 describe the events of the acceleration curve, in which the test
function detects movement in the car. The dashed line in the lower part of Fig. 2a presents the threshold value ξ of the
test function. In the other areas the speed is rendered to zero according to the formula (3). By comparing Figs. 1, 2a
and 2b it is observed that the speed already remains under better control, but the cumulative deviation is still troublesome.
For example at the moment 133.8 seconds (arrow 102 in Fig. 2b) the car has the calculated speed -0.003 m/s, although
the movement indicator also says the car is stationary in the next moment.
[0034] The application of formula (2) can be extended to apply to each area presented in Fig. 2a with the arrow 100.
In other words, since the movement indicator τ(•) says when movement of the car starts and ends, the formula (2) can
be applied in segments to each such area separately. Although the car also inclines to different sides during loading
and unloading, the bias terms caused by the inclination can be compensated out in segments by means of the formula
(2) such that T0 is the moment when the movement indicator τ(•) reports that the movement has started and T is the
moment when correspondingly the movement of the car has ceased. Fig. 3 presents with this "segmented bias com-
pensation" principle the calculated speed and position of the car during a loading situation. Now the bias errors (deviations)
are under control and the step-like deviations caused by passengers is clearly seen in the position of the car. The car
has moved less than 1 mm upwards and downwards from the position of the starting situation; approx. 900 mm upwards
when a passenger exits and approx. 700 mm downwards when a passenger steps into the car. An ordinary MEMS
(Micro-Electro-Mechanical Systems) acceleration sensor, or any other sensor whatsoever with which acceleration can
be measured, can be used as an acceleration sensor.
[0035] From the standpoint of detecting passengers the speed of the car is better as a signal than the measured
acceleration. Likewise the position of the car is better as a signal than the speed. The reason for this is that speed is a
magnitude integrated once from acceleration and position is a magnitude integrated twice from acceleration. In terms
of filter technology the position integrated from the acceleration corresponds to a second-order low pass filter. The
vibrations and noise appearing in the original acceleration signal smooth out effectively and the actual transition produced
by the excitation "collects" first in the speed and then in the position. The effect of integration is clearly seen when the
top curve (acceleration) of Fig. 2a and the speed and position of Fig. 3 are compared. When the bias errors (deviations)
are first compensated from the position of the car, the exits and arrivals of passengers can easily be seen. Thus the
detection of passengers is preferably based on the signal describing the position of the car.
[0036] Figs. 4, 5a, 5b and 6 present a method according to the present invention for detecting passengers. Passengers
are detected with the correlation method.
[0037] In the first phase step-like changes in the position of the elevator car are sought. This is done e.g. with a sliding
variance according to formula (2), in which case 

where x(k) is the position of the car at the sampling moment k. The 0.5s time window presented earlier can be used as
the width of the window here also. The sliding variance forms a rounded peak at the point of the step-like changes of
the car according to Fig. 4.
[0038] It is possible to endeavor to detect the peaks from their amplitude. A more reliable result is achieved however
when the detection is performed e.g. by means of correlation. In this example the peak-shaped function is taken as the
test function and it is slid from point to along the curve τx(k) (sliding correlation), in which case a new curve is obtained
to describe the correlation of the test function to the tested curve in the environment of each point. 
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 where TF is a vector of length m (m odd) containing samples from the test function, X is a sub-vector taken from the
vector x such that the sample x(k) is the middlemost in the sub-vector X of length m.
[0039] Figs. 5a and 5b present the sliding correlation, R(k) between the test function TF and the sliding variance τx of
the position of the car calculated with the formula 5. The test function TF at the time 129.5s is also drawn in Fig. 5a and
the correlation value 0 corresponding to this. The test function TF at the time 130.45s is drawn in Fig. 5b and the
correlation value 1 corresponding to this.
[0040] Since correlation examines the correspondence of two different functions and does not affect the magnitude
between the functions in it, an arriving and an exiting passenger can be reliably detected with the correlation function
R(k). The peaks of the function R(k) represent the time of the events. The nature of the event can be ascertained reliably
by examining from the position of the car in which direction the car has moved in the environment of the detected peak.
If the car has risen upwards, a passenger has exited the car. Likewise, if the car has settled downwards, a passenger
has arrived in the car. In Fig. 6 the final results obtained when a passenger exits from and steps into the car two different
times during the same stop are collated; at the moment 125.3 s (out), 127.6 s (in), 130.5 s (out) and 132.9 s (in). The
event subsequent to the time 132.9s (in other words, settling of the car downwards) is caused by walking inside the car,
which "shakes" the car downwards.
[0041] All in all, the detection of passengers can be performed in many different ways. For example, patent US
5,518,086 (Tyni) describes a method that uses neural networks for detecting passengers from the car load weighing
signal. The load weighing signal, either a floor load weighing device or an upper beam load-weighing device, corresponds
in its nature to the position signal of the car presented here. This being the case, the method disclosed in the aforemen-
tioned patent can be used directly in the position information of the car now presented.
[0042] The information about passengers obtained can be used together with other data of the condition monitoring
system and to form floor-specific traffic statistics for the relevant elevator. By transferring elevator-specific statistics to
a servicing center, it is possible to combine information about elevators serving in the same group and to from the traffic
statistics of the group. The information can also be conveyed to the control system of the elevator group, in which case
the control system of the elevator group can be adapted to the prevailing and/or to the forecast traffic situation in order
to enhance the efficiency of service of the elevator group.
[0043] The solution disclosed in the present invention can be used in new as well as in existing elevators and also in
elevators manufactured by any manufacturer whatsoever. Traffic information at different floors and traffic charts can be
offered e.g. as an added-value service to important customers. Monitoring and guiding the passenger flows of buildings
e.g. in shopping centers obtains useful information about passenger numbers.
[0044] The solution disclosed in the present invention is used in one embodiment in condition monitoring, namely in
measuring the photoelectric cell delay. Numerous intervals that belong to the operating cycle of an elevator are measured
and monitored in an elevator system, e.g. run time, starting delay, run cycle time, door-open time, door-closed time, etc.
The photoelectric cell delay is defined as the time from the moment after the last passenger detected with the door
photoelectric cell to the moment when the doors of the elevator start to close. Based on the solution according to the
invention for detecting passengers, the condition monitoring system can now monitor and supervise the behavior of the
photoelectric cell delay (information about the opening/closing of the door is obtained e.g. from the condition monitoring
system or directly from the door operator of the elevator car). The photoelectric cell delay is one of the aspects affecting
the safety of passengers, ride comfort and the performance capability of the elevator. The inoperability of the photoelectric
cell can be detected quickly and reliably e.g. as follows: if the door does not re-open although the passenger detected
with the acceleration sensor has walked between the closing door, it can be interpreted as a possible defect in the
photoelectric cell. In addition the operation of the control of the elevator can be monitored, in other words whether the
control changes the photoelectric cell delay e.g. in peak-traffic situations and on entry floors. Generally the solution
according to the invention can be used in connection with condition monitoring systems for measuring numerous indicative
parameters of the operation and the utilization rate of the elevator e.g. in assessing the modernization need of an elevator
already in use.
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[0045] Furthermore, in one embodiment of the invention an automatic emergency phone call to the service center is
made if the elevator stops between floors and there is a passenger or passengers in the elevator car. The condition
monitoring system of the elevator knows the position in meters of the elevator car in the shaft, and likewise it knows the
door zones and when a stop is made between door zones (=floors). In addition the condition monitoring system is able
to detect, based on the acceleration signal of the car, the nature of the stop; it is able to distinguish an emergency stop
from a normal stop. In this embodiment the condition monitoring system can if necessary activate an emergency phone
call to the service center if it appears that the elevator is not able to start moving by its own efforts. At the same time the
system can supply technical data about the event, such as the estimated number of passengers in the car, between
which floors the elevator is, the stopping method (emergency/normal), etc.
[0046] Fig. 7a presents one preferred embodiment of the system according to the invention. The system of Fig. 7a
comprises an elevator car 708, which has stopped at a floor 704. There are two passengers in the elevator car from
before. A third passenger 710 is stepping into the elevator car 708 from the floor 704. When the passenger 710 steps
into the elevator car 708, the acceleration sensor 700 fixed to the elevator car 708 registers the vertical movement of
the elevator car 708. The measurements of the acceleration sensor 700 are conveyed to the processing unit 702 along
the connection 706. The connection 706 can be a wireless or a wired connection. It is also obvious (as an exception to
Fig. 7a) that in connection with the elevator car 708 can be a device that collects the measurement results gathered by
the acceleration sensor 700, and the device sends the results to the processing unit 702. The operation of the processing
unit 702 is described in more detail in conjunction with Figs. 2-6.
[0047] In one embodiment of Fig. 7a the processing unit 702 presents a part of a more extensive monitoring system
and/or condition monitoring system, which is implemented in the elevator system already in its construction stage. Fig.
7b presents a second solution according to the invention to implement the monitoring of passengers. In the embodiment
presented in Fig. 7b the monitoring is implemented as a separate solution e.g. only after the construction stage. In this
case one or more interfaces 714 can be arranged to the processing unit 702, via which information can be obtained
from the processing unit 702 e.g. for a monitoring system 712, for a remote system of the servicing center/service center,
for the control system of an elevator and/or an elevator group or any other similar separate system whatsoever. Infor-
mation, such as e.g. information about the opening/closing of the doors, can also be conveyed to the processing unit
702 via the interface. The actual analysis of results obtained from the acceleration sensor can be performed with a
computer program saved in a suitable memory, which is arranged when run on a data processing appliance to perform
the analysis phases presented in the invention.
[0048] The invention is not limited solely to the embodiments described above, but instead many variations are possible
within the scope of the inventive concept defined by the claims below.

Claims

1. Method for detecting the arrival in the elevator car/departure from the elevator car (708) of elevator passengers
(710), comprising the phases:

the vertical acceleration values of the elevator car are received from the acceleration sensor (700); and
the arrival in the elevator car and/or departure from the elevator car of an elevator passenger are detected on
the basis of the vertical acceleration measurements of the acceleration sensor, characterized in that the speed
of the elevator car is calculated from the vertical acceleration measurements of the acceleration sensor;
the calculated speed is preprocessed by rendering the speed of the elevator car as zero elsewhere except in
a passenger loading situation or a passenger unloading situation; and
the arrival in the elevator car and/or departure from the elevator car of an elevator passenger is detected from
the preprocessed speed on the basis of the position of the elevator car.

2. Method according to claim 1, characterized in that in the preprocessing phase:

a movement indicator is used in the preprocessing, which detects a passenger loading situation or a passenger
unloading situation from the fluctuation of movement of the car.

3. Method according to any of claims 1 - 2 above, characterized in that in the detection phase:

the arrival in the elevator car and/or departure from the elevator car of an elevator passenger is detected from
the preprocessed speed on the basis of the calculated position of the elevator car with the correlation method.

4. Method according to any of claims 1 - 3 above, characterized in that:
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the arrival of the passenger last arriving in the elevator car or the departure of the passenger last leaving it is
detected; and
the photoelectric cell delay of the elevator aforementioned is measured on the basis of the aforementioned
detection.

5. Computer program, characterized in that it is arranged to perform the phases of the method presented in the
method claims 1 - 4.

6. Computer program according to claim 5, characterized in that the computer program is stored on a data processing
appliance on a readable storage medium.

Patentansprüche

1. Verfahren zum Detektieren des Eintreffens in die Aufzugskabine/des Verlassens der Aufzugskabine (708) von
Aufzugsfahrgästen (710), aufweisend die Phasen:

Empfangen von vertikalen Beschleunigungswerten der Aufzugskabine von dem Beschleunigungssensor (700);
und
Detektieren des Eintreffens in die Aufzugskabine und/oder des Verlassens der Aufzugskabine eines Aufzugs-
fahrgastes auf der Grundlage der vertikalen Beschleunigungsmessungen des Beschleunigungssensors,
dadurch gekennzeichnet, dass die Geschwindigkeit der Aufzugskabine aus den vertikalen Beschleunigungs-
messungen des Beschleunigungssensors berechnet wird;
die berechnete Geschwindigkeit wird aufbereitet durch Setzen der Geschwindigkeit der Aufzugskabine auf null
an jedem Ort mit Ausnahme einer Fahrgast-Beladesituation oder einer Fahrgast-Entladesituation; und
Detektieren des Eintreffens in die Aufzugskabine und/oder des Verlassens der Aufzugskabine eines Aufzugs-
fahrgastes aus der aufbereiteten Geschwindigkeit auf der Grundlage der Position der Aufzugskabine.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass in der Aufbereitungsphase:

ein Bewegungsindikator beim Aufbereiten verwendet wird, der eine Fahrgast-Beladesituation oder eine Fahr-
gast-Entladesituation aus der Fluktuation der Bewegung der Kabine detektiert.

3. Verfahren nach einem der obigen Ansprüche 1 - 2, dadurch gekennzeichnet, dass in der Detektionsphase:

das Eintreffen in die Aufzugskabine und/oder Verlassen der Aufzugskabine eines Aufzugs-Fahrgastes aus der
aufbereiteten Geschwindigkeit auf der Grundlage der berechneten Position der Aufzugskabine mit dem Korre-
lationsverfahren detektiert wird.

4. Verfahren nach einem der obigen Ansprüche 1 - 3, gekennzeichnet durch:

Detektieren des Eintreffens des zuletzt in die Aufzugskabine eintretenden Fahrgastes oder des Verlassens des
zuletzt diese verlassenden Fahrgastes; und
Messen der Laufzeit der fotoelektrischen Zelle des zuvor erwähnten Aufzuges auf der Grundlage der zuvor
erwähnten Detektion.

5. Computerprogramm, dadurch gekennzeichnet, dass es dazu ausgerichtet ist, die Phasen des Verfahrens gemäß
den Verfahrensansprüchen 1 - 4 auszuführen.

6. Computerprogramm nach Anspruch 5, dadurch gekennzeichnet, dass das Computerprogramm auf einer Daten-
verarbeitungseinheit auf einem lesbaren Speichermedium gespeichert ist.

Revendications

1. Procédé pour détecter l’arrivée dans la cabine d’ascenseur/le départ de la cabine d’ascenseur (708) de passagers
d’ascenseur (710), comprenant les étapes suivantes :
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- les valeurs d’accélération verticale de la cabine d’ascenseur sont reçues à partir du capteur d’accélération
(700) ; et
- l’arrivée dans la cabine d’ascenseur et/ou le départ de la cabine d’ascenseur d’un passager d’ascenseur sont
détectés sur la base des mesures d’accélération verticale du capteur d’accélération, caractérisé par le fait
que la vitesse de la cabine d’ascenseur est calculée à partir des mesures d’accélération verticale du capteur
d’accélération ;
- la vitesse calculée est prétraitée en ramenant la vitesse de la cabine d’ascenseur à zéro partout excepté en
situation de chargement de passagers ou en situation de déchargement de passagers ; et
- l’arrivée dans la cabine d’ascenseur et/ou le départ de la cabine d’ascenseur d’un passager d’ascenseur sont
détectés à partir de la vitesse prétraitée sur la base de la position de la cabine d’ascenseur,

2. Procédé selon la revendication 1, caractérisé par le fait que, dans la phase de prétraitement :

- un indicateur de mouvements est utilisé dans le prétraitement, qui détecte une situation de chargement de
passagers ou une situation de déchargement de passagers à partir de la fluctuation de mouvements de la cabine.

3. Procédé selon l’une des revendications précédentes 1 à 2, caractérisé par le fait que, dans la phase de détection :

- l’arrivée dans la cabine d’ascenseur et/ou le départ de la cabine d’ascenseur d’un passager d’ascenseur sont
détectés à partir de la vitesse prétraitée sur la base de la position calculée de la cabine d’ascenseur avec le
procédé de corrélation.

4. Procédé selon l’une des revendications précédentes 1 à 3, caractérisé par le fait que :

- l’arrivée du passager arrivant le dernier dans la cabine d’ascenseur ou le départ du passager quittant le dernier
est détecté(e) ; et
- le retard de cellule photoélectrique de l’ascenseur précité est mesuré sur la base de la détection précitée.

5. Programme infiormatique, caractérisé par le fait qu’il est prévu pour réaliser les phases du procédé présenté dans
les revendications du procédé 1 à 4.

6. Programme informatique selon la revendication 5, caractérisé par le fait que le programme informatique est stocké
dans un appareil de traitement des données sur un support de stockage lisible.
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