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(54) DETERMINATION FOR MOTION OF PASSENGER OVER ELEVATOR CAR

(57) The present invention relates to the determina-
tion of the movement of a passenger relative to an ele-
vator car and belongs to the field of elevator intelligent
control technologies. The present invention acquires in-
formation about the movement of a passenger relative
to an elevator car, wherein the information about the
movement of the passenger relative to the elevator car
is determined based on a change in the signal strength
of a first wireless signal received by a personal mobile
terminal carried by the passenger and a change in first
floor information and/or traveling direction information.
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Description

[0001] The present invention belongs to the field of el-
evator intelligent control technologies, and relates to the
determination of the movement of a passenger relative
to an elevator car by utilizing wireless interaction between
a wireless signal module mounted in the elevator car and
a personal mobile terminal.
[0002] In an existing elevator system, one of the com-
mon modes of elevator calling operation is as follows: a
passenger manually presses a certain elevator calling
button on an elevator calling control panel mounted in an
elevator landing area to input an elevator calling request
command for traveling upwards or downwards, and then,
after entering a certain elevator car, the passenger man-
ually presses a certain floor button on a target floor reg-
istration control panel mounted in each elevator car to
input a target floor. Such an elevator calling operation
mode needs to be completed manually; moreover, es-
pecially when the passenger’s hands are incapable of
performing the above-mentioned button pressing oper-
ation freely (for example, the passenger is carrying stuff
with both hands, or the passenger has difficulty in walking
and is sitting in a wheelchair), the elevator calling oper-
ation becomes difficult, affecting the passenger’s expe-
rience.
[0003] With the development of the automatic elevator
calling operation technology, various techniques of au-
tomatically realizing elevator calling operations through
smart mobile terminals such as cell phones emerge; how-
ever, ineffective elevator calling may be easily caused
due to the uncertainty of action or movement of passen-
gers.
[0004] According to a first aspect of the present inven-
tion, an automatic elevator calling system is provided,
comprising: a first wireless signal module mounted in an
elevator car and used for broadcasting a first wireless
signal, the first wireless signal being a data signal com-
prising first floor information about where the elevator car
is currently located and/or current traveling direction in-
formation about the elevator car, wherein the traveling
direction information comprises: "traveling upwards",
"traveling downwards" and "not traveled", wherein the
first wireless signal module is further used for receiving
and determining information about the movement of a
passenger relative to the elevator car, and the informa-
tion about the movement is determined based on a
change in the signal strength of the first wireless signal
received by a personal mobile terminal carried by the
passenger and a change in the first floor information
and/or traveling direction information.
[0005] According to an apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has successfully
moved into the elevator car and has successfully taken
the elevator, which is determined in the following situa-
tion: the signal strength of the received first wireless sig-
nal changes from zero or relatively weak to equal to or

greater than a relatively strong first pre-determined value,
and the traveling direction information in the received first
wireless signal changes from "not traveled" to "traveling
upwards" or "traveling downwards".
[0006] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has failed to move
into the elevator car or has failed to take the elevator,
which is determined in the following situation: the signal
strength of the received first wireless signal changes from
zero or relatively weak to equal to or greater than a rel-
atively strong first pre-determined value, and the
traveling direction information in the first wireless signal
received after the change remains "not traveled" or dis-
appears.
[0007] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has successfully
moved into the elevator car and has successfully taken
the elevator, which is determined in the following situa-
tion: the signal strength of the received first wireless sig-
nal changes from zero or relatively weak to equal to or
greater than a relatively strong first pre-determined value,
and the first floor information in the first wireless signal
received after the change changes.
[0008] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has failed to move
into the elevator car or has failed to take the elevator,
which is determined in the following situation: the signal
strength of the received first wireless signal changes from
zero or relatively weak to equal to or greater than a rel-
atively strong first pre-determined value, and the first floor
information in the first wireless signal received after the
change does not change or disappears.
[0009] According to the apparatus of one embodiment
of the present invention, the first wireless signal module
is used for automatically establishing a first wireless con-
nection with the personal mobile terminal based on the
first wireless signal, and receiving a target floor registra-
tion command sent over from the personal mobile termi-
nal when establishing the first wireless connection.
[0010] According to the apparatus of one embodiment
of the present invention, the first wireless signal further
comprises connection status information about the first
wireless connection, wherein when the signal strength
of the first wireless signal received by the personal mobile
terminal is equal to or greater than a first pre-determined
value, it correspondingly indicates that a distance from
the personal mobile terminal to the first wireless signal
module is smaller than or equal to a first distance thresh-
old, and the first wireless connection is automatically es-
tablished and the connection status information changes
from "Off" to "On".
[0011] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has successfully
moved into the elevator car and has successfully taken
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the elevator, which is determined in the following situa-
tion: the received connection status information about
the first wireless connection changes from "Off" to "On",
and the traveling direction information in the first wireless
signal received after the change changes from "not
traveled" to "traveling upwards" or "traveling down-
wards".
[0012] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has failed to move
into the elevator car or has failed to take the elevator,
which is determined in the following situation: the re-
ceived connection status information about the first wire-
less connection changes from "Off" to "On", and the
traveling direction information in the first wireless signal
received after the change remains "not traveled" or dis-
appears.
[0013] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has successfully
moved into the elevator car and has successfully taken
the elevator, which is determined in the following situa-
tion: the received connection status information about
the first wireless connection changes from "Off" to "On",
and the first floor information in the first wireless signal
received after the change changes.
[0014] According to the apparatus of one embodiment
of the present invention, the information about the move-
ment comprises that the passenger has failed to move
into the elevator car or has failed to take the elevator,
which is determined in the following situation: the re-
ceived connection status information about the first wire-
less connection changes from "Off" to "On", and the first
floor information in the first wireless signal received after
the change does not change or disappears.
[0015] According to the apparatus of one embodiment
of the present invention, the apparatus further comprises:
a second wireless signal module mounted in an elevator
landing area, which is used for broadcasting a second
wireless signal and automatically establishing a second
wireless connection with the personal mobile terminal
based on the second wireless signal, and receiving an
elevator calling request command regarding an elevator
calling direction sent over from the personal mobile ter-
minal when establishing the second wireless connection.
[0016] According to the apparatus of one embodiment
of the present invention, the first wireless signal module
is further used for receiving movement result information
about whether the passenger has correspondingly
moved into a designated elevator car, and the movement
result information is determined based on comparison of
the traveling direction information in the first wireless sig-
nal received by the personal mobile terminal with the el-
evator calling direction in the elevator calling request
command sent out by the personal mobile terminal.
[0017] According to the apparatus of one embodiment
of the present invention, the movement result information
is that the passenger has failed to move into the desig-

nated elevator car, which is determined in the following
situation: the traveling direction information in the re-
ceived first wireless signal is inconsistent with the eleva-
tor calling direction in the elevator calling request com-
mand sent out by the personal mobile terminal.
[0018] According to the apparatus of one embodiment
of the present invention, the first wireless signal further
comprises identity information corresponding to the first
wireless signal module or the elevator car on which it is
mounted; and the first wireless signal module is further
used for receiving movement result information about
whether the passenger has correspondingly moved into
a designated elevator car, and the movement result in-
formation is determined based on comparison of the
identity information in the first wireless signal received
by the personal mobile terminal with the identity informa-
tion about the elevator car designated for the personal
mobile terminal.
[0019] According to the apparatus of one embodiment
of the present invention, the movement result information
is that the passenger has failed to move into the desig-
nated elevator car, which is acquired in the following sit-
uation: the identity information in the received first wire-
less signal is inconsistent with the identity information
about the elevator car designated for the personal mobile
terminal.
[0020] According to the apparatus of one embodiment
of the present invention, the second wireless signal mod-
ule and/or the first wireless signal module are/is bluetooth
low energy modules/a bluetooth low energy module.
[0021] According to a second aspect of the present
invention, an elevator system is provided, comprising:
the automatic elevator calling system according to any
one of the above paragraphs; and an elevator controller
for controlling running of one or more elevator cars in the
elevator system. According to the elevator system of one
embodiment of the present invention, the elevator con-
troller is configured to judge, based on the information
about the movement, whether to cancel a target floor
registration command registered in the elevator car and
corresponding to the personal mobile terminal of the pas-
senger.
[0022] According to a third aspect of the present inven-
tion, a method for determining the movement of a pas-
senger relative to an elevator car is provided, comprising:
receiving a first wireless signal, wherein the first wireless
signal is broadcast from the elevator car and is a data
signal comprising first floor information about where the
elevator car is currently located and/or current traveling
direction information about the elevator car, wherein the
traveling direction information comprises: "traveling up-
wards", "traveling downwards" and "not traveled"; deter-
mining the signal strength of the received first wireless
signal; and determining the movement of the passenger
relative to the elevator car based on a change in the signal
strength of the received first wireless signal and the first
floor information and a change in the first floor information
and/or traveling direction information.

3 4 



EP 3 418 236 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0023] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has suc-
cessfully moved into the elevator car and has success-
fully taken the elevator when the signal strength of the
received first wireless signal changes from zero or rela-
tively weak to equal to or greater than a relatively strong
first pre-determined value and the traveling direction in-
formation in the received first wireless signal changes
from "not traveled" to "traveling upwards" or "traveling
downwards".
[0024] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has failed
to move into the elevator car or has failed to take the
elevator when the signal strength of the received first
wireless signal changes from zero or relatively weak to
equal to or greater than a relatively strong first pre-de-
termined value and the traveling direction information in
the first wireless signal received after the change remains
"not traveled" or disappears.
[0025] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has suc-
cessfully moved into the elevator car and has success-
fully taken the elevator when the signal strength of the
received first wireless signal changes from zero or rela-
tively weak to equal to or greater than a relatively strong
first pre-determined value and the first floor information
in the first wireless signal received after the change
changes.
[0026] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has failed
to move into the elevator car or has failed to take the
elevator when the signal strength of the received first
wireless signal changes from zero or relatively weak to
equal to or greater than a relatively strong first pre-de-
termined value and the first floor information in the first
wireless signal received after the change does not
change or disappears.
[0027] According to the method of one embodiment of
the present invention, the signal strength of the first wire-
less signal changing from zero or relatively weak to equal
to or greater than a relatively strong first pre-determined
value refers to approximately gradually changing from
zero or relatively weak to equal to or greater than the
relatively strong pre-determined value.
[0028] According to the method of one embodiment of
the present invention, the first wireless signal further
comprises connection status information about a first
wireless connection used for sending a target floor reg-
istration command, wherein the first wireless connection
is automatically established and the connection status
information changes from "Off" to "On" when the signal
strength of the received first wireless signal is equal to
or greater than a first pre-determined value.
[0029] According to the method of one embodiment of

the present invention, in the step of determining the
movement, it is determined that the passenger has suc-
cessfully moved into the elevator car and has success-
fully taken the elevator when the received connection
status information about the first wireless connection
changes from "Off" to "On" and the traveling direction
information in the first wireless signal received after the
change changes from "not traveled" to "traveling up-
wards" or "traveling downwards".
[0030] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has failed
to move into the elevator car or has failed to take the
elevator when the received connection status information
about the first wireless connection changes from "Off" to
"On" and the traveling direction information in the first
wireless signal received after the change remains "not
traveled" or disappears.
[0031] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has suc-
cessfully moved into the elevator car and has success-
fully taken the elevator when the received connection
status information about the first wireless connection
changes from "Off" to "On" and the first floor information
in the first wireless signal received after the change
changes.
[0032] According to the method of one embodiment of
the present invention, in the step of determining the
movement, it is determined that the passenger has failed
to move into the elevator car or has failed to take the
elevator when the received connection status information
about the first wireless connection changes from "Off" to
"On" and the first floor information in the first wireless
signal received after the change does not change or dis-
appears.
[0033] According to the method of one embodiment of
the present invention, the method further comprises a
step of: when it is determined that the passenger has
failed to move into the elevator car or has failed to take
the elevator, actively establishing a fourth wireless con-
nection with a corresponding second wireless signal
module mounted in an elevator landing area so as to
send a determination result that the passenger has failed
to move into the elevator car or has failed to take the
elevator.
[0034] According to the method of one embodiment of
the present invention, in the step of determining the
movement, the traveling direction information in the re-
ceived first wireless signal is compared with the elevator
calling direction in an elevator calling request command
sent out by the passenger, and if the traveling direction
information in the received first wireless signal is incon-
sistent with the elevator calling direction in the elevator
calling request command sent out by the passenger, it
is determined that the passenger has failed to move into
a designated elevator car.
[0035] According to the method of one embodiment of
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the present invention, the first wireless signal further
comprises identity information corresponding to the ele-
vator car; and in the step of determining the movement,
the received identity information is compared with identity
information about a designated elevator car, and if the
received identity information in the first wireless signal is
inconsistent with the identity information about the des-
ignated elevator car, it is determined that the passenger
has failed to move into the designated elevator car.
[0036] According to the method of one embodiment of
the present invention, the method further comprises:
when it is determined that the passenger has failed to
move into the elevator car or has failed to take the ele-
vator, actively establishing a third wireless connection
with a corresponding first wireless signal module so as
to send a determination result that the passenger has
failed to move into the designated elevator car.
[0037] According to a fourth aspect of the present in-
vention, a computer device is provided, comprising: a
memory, a processor and a computer program that is
stored in the memory and can run on the processor,
wherein the processor realizes steps of the method ac-
cording to any of the above paragraphs when executing
the program.
[0038] According to a fifth aspect of the present inven-
tion, a computer readable storage medium is provided,
with a computer program stored thereon, wherein the
program can be executed by a processor to realize steps
of the method according to any of the above paragraphs.
[0039] According to a sixth aspect of the present in-
vention, a method for determining the movement of a
passenger relative to an elevator car is provided, com-
prising: a first wireless signal module mounted in the el-
evator car broadcasting a first wireless signal, the first
wireless signal being a data signal comprising first floor
information about where the elevator car is currently lo-
cated and/or current traveling direction information about
the elevator car, wherein the traveling direction informa-
tion comprises: "traveling upwards", "traveling down-
wards" and "not traveled"; and receiving information
about the movement of the passenger relative to an el-
evator landing area, wherein the information about the
movement is determined based on a change in the signal
strength of the first wireless signal received by a personal
mobile terminal carried by the passenger and a change
in the first floor information and/or traveling direction in-
formation.
[0040] According to a seventh aspect of the present
invention, an apparatus for determining the movement
of a passenger relative to an elevator car is provided,
wherein the apparatus determines, through a personal
mobile terminal carried by the passenger, the signal
strength of a first wireless signal received by the personal
mobile terminal and broadcast by a first wireless signal
module mounted in the elevator car; and the apparatus
comprises: a movement determination module for deter-
mining information about the movement of the passenger
relative to the elevator car based on a change in the signal

strength of the received first wireless signal and the first
floor information and a change in first floor information
and/or traveling direction information, wherein the first
wireless signal is a data signal comprising the first floor
information about where the elevator car is currently lo-
cated and/or the current traveling direction information
about the elevator car, wherein the traveling direction
information comprises: "traveling upwards", "traveling
downwards" and "not traveled".
[0041] According to an eighth aspect of the present
invention, an elevator system is provided, comprising: a
first wireless signal module mounted in an elevator car
and used for broadcasting a first wireless signal, the first
wireless signal being a data signal comprising first floor
information about where the elevator car is currently lo-
cated and/or current traveling direction information about
the elevator car, wherein the traveling direction informa-
tion comprises: "traveling upwards", "traveling down-
wards" and "not traveled"; and the apparatus for deter-
mining the movement of a passenger relative to an ele-
vator car according to any one of the above paragraphs.
[0042] According to the description and accompanying
drawings below, the above features and operations of
the present invention will become more obvious.
[0043] The detailed description below in conjunction
with the accompanying drawings will make the above-
mentioned and other objects and advantages of the
present invention more complete and clearer, wherein
identical or similar elements are expressed with identical
labels.

Fig. 1 is a schematic diagram of an automatic ele-
vator calling system according to one embodiment
of the present invention, in which an elevator system
of one embodiment of the present invention is also
shown.

Fig. 2 is a schematic diagram of an application sce-
nario of a movement determination apparatus ac-
cording to one embodiment of the present invention.

Fig. 3 shows a schematic structural diagram of mod-
ules of a personal mobile terminal when the move-
ment determination apparatus of one embodiment
of the present invention is at least partially imple-
mented in the personal mobile terminal.

[0044] The present invention will now be described
more completely with reference to the accompanying
drawings, where exemplary embodiments of the present
invention are shown. However, the present invention can
be implemented in many different forms and should not
be understood as being limited to the embodiments elab-
orated here. On the contrary, these embodiments are
provided so that the present disclosure becomes more
thorough and complete, and fully conveys the concept
of the present invention to a person skilled in the art.
[0045] Some block diagrams shown in the accompa-
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nying drawings are functional entities and are not nec-
essarily corresponding to physically or logically inde-
pendent entities. These functional entities may be imple-
mented in the form of software, in one or more hardware
modules or integrated circuits, or in different processor
apparatuses and/or microcontroller apparatuses.
[0046] For the convenience of description, the "appa-
ratus for determining the movement of a passenger rel-
ative to an elevator car" is abbreviated as the "movement
determination device" herein, and the "method for deter-
mining the movement of a passenger relative to an ele-
vator car" is abbreviated as the "movement determination
method".
[0047] Fig. 1 shows a schematic diagram of an auto-
matic elevator calling system according to one embodi-
ment of the present invention; Fig. 2 shows a schematic
diagram of an application scenario of a movement deter-
mination apparatus according to one embodiment of the
present invention; and Fig. 3 shows a schematic struc-
tural diagram of modules of a personal mobile terminal
of one embodiment of the present invention. Exemplary
explanation is made to the movement determination ap-
paratus, the automatic elevator calling system and the
elevator system of the embodiments of the present in-
vention below in conjunction with Fig. 1 and Fig. 3, and
at the same time exemplary explanation is made to the
method for determining the movement of a passenger
relative to an elevator car.
[0048] The movement determination apparatus 10 of
the embodiment of the present invention is implemented
in an automatic elevator calling system of an embodiment
shown in Fig. 1, so as to constitute the automatic elevator
calling system of one embodiment of the present inven-
tion. The automatic elevator calling system is further ap-
plied in an elevator system 100 mounted in a building,
and the elevator system 100 includes one or more ele-
vator cars 110 traveling upwards and downwards in hoist-
ways of the building. Fig. 1 shows two of the elevator
cars of the elevator system 100, i.e., 110-1 and 110-2.
The traveling or stopping of each elevator car 110 in the
hoistways, namely each elevator car 110, is controlled
by an elevator controller 140 in the elevator system 100,
the particular control mode or control principle of the el-
evator controller 140 over one or more elevator cars 110
is not restrictive, and the particular structure or arrange-
ment manner, etc. of the elevator controller 140 is not
restrictive either.
[0049] It will be understood that the parts or modules
included in the movement determination apparatus 10 of
the following embodiment of the present invention may
be included in the automatic elevator calling system of
one embodiment of the present invention. For example,
the automatic elevator calling system includes a first wire-
less signal module 130 and/or a second wireless signal
module 120. Again as shown in Fig. 1 and Fig. 2, the
movement determination apparatus 10 includes one or
more first wireless signal modules 130, and each first
wireless signal module 130 is mounted in each elevator

car 110. For example, one first wireless signal module
130-1 is arranged in the elevator car 110-1, and one first
wireless signal module 130-2 is arranged in the elevator
car 110-2. In one embodiment, the first wireless signal
module is mounted on a target floor registration control
panel in the elevator car 110 and is arranged on the target
floor registration control panel by way of integration. The
particular integration and arrangement manner of the first
wireless signal module 130 with regard to the target floor
registration control panel is not restrictive.
[0050] The first wireless signal module 130, in partic-
ular, can be a Bluetooth Low Energy (BLE) module, and
correspondingly, the first wireless signal module 130
transmits or broadcasts a first wireless signal, e.g., a
Bluetooth low energy signal, and the signal strength of
the broadcast first wireless signal attenuates with the
broadcasting distance thereof, and the particular way of
attenuation thereof is not restrictive. The first wireless
signal broadcast by the first wireless signal module 130
can roughly effectively cover the area in the elevator car
110 where it is mounted, and the first wireless signal can,
for example, correspondingly be a bluetooth low energy
signal, which can include a data signal of the first floor
information about where the elevator car 110 is currently
located.
[0051] It should be noted that the first wireless signal
module 130 is coupled to the elevator controller 140;
therefore, during the running of each elevator car 110,
the first wireless signal module 130 is able to acquire
desired information from the elevator controller 140 in
real time, e.g., current first floor information, traveling di-
rection information, etc. of the elevator car 110, and the
first floor information and/or traveling direction informa-
tion (the traveling direction information includes, for ex-
ample, "traveling upwards", "traveling downwards" and
"not traveled") is, for example, packaged into a bluetooth
data signal and is broadcast in the form of a first bluetooth
signal.
[0052] Again as shown in Fig. 1 to Fig. 3, the movement
determination apparatus 10 can further be at least par-
tially implemented through a personal mobile terminal
200 carried by a passenger 90, and the personal mobile
terminals 200-1 and 200-2 respectively carried by two
passengers can both respectively implement at least
some functions of the movement determination appara-
tus 10. Each personal mobile terminal 200 is configured
to be able to receive a first wireless signal broadcast by
the first wireless signal module 130 when the distance
condition is satisfied. As shown in Fig. 3, a wireless com-
munication module 210 in the personal mobile terminal
200 is used to receive a first wireless signal or other wire-
less signals, and the wireless communication module
210 can particularly be a Bluetooth low energy module.
Here, the first wireless signal can be a data signal includ-
ing first floor information about where the elevator car
110 is currently located and/or current traveling direction
information about the elevator car 110.
[0053] Each personal mobile terminal 200 can deter-
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mine the signal strength of the first wireless signal re-
ceived thereby, and in one embodiment, the signal
strength determination module 230 in the personal mo-
bile terminal 200 determines the signal strength of the
received first wireless signal based on the first wireless
signal. For example, the personal mobile terminal 200 is
configured with a received signal strength indicator (RS-
SI) for determining the signal strength of the first wireless
signal or any other wireless signals received thereby, that
is to say, the signal strength determination module 230
is realized through the RSSI.
[0054] It should be understood that the signal strength
of the first wireless signal received by the personal mobile
terminal 200 is relevant to a pre-set effective broadcast
distance of the first wireless signal or the strength of the
broadcast signal. In one embodiment, the effective
broadcast distance of a first wireless signal is pre-set.
For example, when the distance from the personal mobile
terminal 200 to the first wireless signal module 130 is
smaller than or equal to 0.7 to 1 meter, the signal strength
of the first wireless signal received by the personal mobile
terminal 200 will be equal to or greater than a first pre-
determined value, and the RSSI can indicate the signal
strength of the first wireless signal as "strong", with an
effective broadcast distance correspondingly being 0.7
to 1 meter. Therefore, for the passenger 90 in the elevator
car 110, the personal mobile terminal 200 carried thereby
can receive a relatively "strong" first wireless signal and
can also obtain first floor information broadcast in the first
wireless signal at the same time; that is to say, the per-
sonal mobile terminal 200 of the passenger 90 can ac-
quire the first floor information about the current elevator
car in real time.
[0055] In one embodiment of the present invention, a
movement determination module 250 of the personal mo-
bile terminal 200 is used for determining the movement
of the passenger 90 relative to the elevator car 110 based
on a change in the signal strength of the received first
wireless signal and the first floor information, and a
change in the first floor information and/or traveling di-
rection information.
[0056] It should be noted that it is of great meaning to
determine the movement of the passenger 90 relative to
the elevator car 110. This is because with the develop-
ment of the intelligent control technology for elevators,
the personal mobile terminal 200 carried by the passen-
ger 90 is a smart terminal that can realize an automatic
elevator calling operation, which can automatically send
out various types of elevator calling operation com-
mands, enabling the elevator controller to perform sched-
uling and control over the elevator car; for example, the
automatic registration of a target floor in an elevator car
is automatically realized, and the elevator controller will
control the running of the elevator car based on the au-
tomatically registered target floor. However, the elevator
controller does not know whether the passenger 90 has
indeed entered the elevator car, or whether the passen-
ger has entered a designated elevator car correctly. If

the target floor corresponding to the passenger 90 is au-
tomatically registered, but the passenger 90 has not suc-
cessfully entered the elevator car or has not successfully
taken the elevator, then the elevator car 110 is likely to
be in ineffective operation, seriously affecting the oper-
ation efficiency of the elevator system.
[0057] As shown in Fig. 2, the elevator car 110 travels
upwards or downwards to a floor N and stops at the floor
N, with the floor N for example corresponding to an ele-
vator landing area 410, and the passenger 90 carrying
the personal mobile terminal 200 is waiting for the ele-
vator in the elevator landing area 410 or is moving in the
elevator landing area 410; if the elevator car 110-1 is the
elevator car that he/she wants to enter or is notified to
be the elevator car designated by the elevator system
100, when the landing door of the elevator car 110-1 is
open, a first wireless signal broadcast by a first wireless
signal module 130-1 in the elevator car 110-1 will be able
to be received by the personal mobile terminal 200 (if the
passenger is close enough to the landing door of the
elevator car 110-1); moreover, as the passenger 90
moves towards the inside of the elevator car 110-1, the
signal strength of the first wireless signal (broadcast by
the first wireless signal module 130-1) received by the
personal mobile terminal 200 will gradually become
stronger, for example, changing from zero or relatively
weak to equal to or greater than a relatively strong first
pre-determined value; the first pre-determined value can
indicate that, when the current distance from the passen-
ger 90 to the first wireless signal module 130-1 is within
the range of 0.7 to 1 meter, if the signal strength is equal
to or greater than the first pre-determined value, the pas-
senger 90 is likely to be located in the elevator car 110-1,
and if the signal strength is smaller than or equal to the
first pre-determined value, the passenger 90 is likely to
be located in the elevator landing area 410.
[0058] Therefore, in one embodiment, the first wireless
signal module 130-1 keeps broadcasting the first floor
information through the first wireless signal, e.g., a floor
N (if the elevator stops at the Nth floor); and the personal
mobile terminal 200 will be able to receive the first floor
information (for example, the floor N), and at the same
time the personal mobile terminal 200 determines the
signal strength of the received first wireless signal
through the RSSI, etc. If the signal strength of the first
wireless signal received by the personal mobile terminal
200 changes from zero or relatively weak to equal to or
greater than a relatively strong first pre-determined value,
and the first floor information in the first wireless signal
received by the personal mobile terminal 200 after the
change changes, for example changing to a floor (N-1)
or floor (N+1), it is determined that the passenger 90 has
successfully moved into the elevator car 110-1 and has
successfully taken the elevator.
[0059] If the signal strength of the first wireless signal
received by the personal mobile terminal 200 changes
from zero or relatively weak to equal to or greater than a
relatively strong first pre-determined value, and the first
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floor information in the first wireless signal received by
the personal mobile terminal 200 after the change re-
mains unchanged or disappears, for example, remaining
at the floor N for at least 3 to 10 seconds, which is likely
to be the case where the passenger 90 is near the landing
door of the elevator car 110-1 but has not entered the
elevator car (for example, when too many passengers
are in the elevator car 110-1 and it is difficult to enter the
elevator car), or for example the first floor information
having disappeared, which is likely to be the case where
the elevator car 110-1 travels and leaves the floor N but
the passenger is still in the elevator landing area 410, it
is determined that the passenger 90 has failed to move
into the elevator car 110-1 or has failed to take the ele-
vator. As exemplary explanation, there are such as the
following two cases where the passenger 90 fails to move
into the elevator car 110-1 or fails to take the elevator in
the practical process of taking an elevator: first, the pas-
senger 90 intentionally or unintentionally moves to the
vicinity of the landing door but has not successfully
moved into the elevator car 110; and second, the pas-
senger 90 steps into the elevator car 110 but temporarily
changes his/her mind and returns back to the elevator
landing area 410 for the reason such as the crowdedness
in the elevator car 100.
[0060] In one embodiment, the personal mobile termi-
nal 200 or the movement determination module 250
thereof is further configured to: determine that the pas-
senger 90 has successfully moved into the elevator car
110 and has successfully taken the elevator when the
signal strength of the first wireless signal received there-
by changes from zero or relatively weak to equal to or
greater than a relatively strong first pre-determined value
and the first floor information in the first wireless signal
received thereby after the change changes; and the per-
sonal mobile terminal 200 or the movement determina-
tion module 250 thereof is further configured to: deter-
mine that the passenger 90 has failed to move into the
elevator car 110 and has failed to take the elevator when
the signal strength of the first wireless signal received
thereby changes from zero or relatively weak to equal to
or greater than a relatively strong first pre-determined
value and the first floor information in the first wireless
signal received thereby after the change does not change
or disappears.
[0061] In the movement determination process or the
movement determination method, whether the passen-
ger has moved towards the elevator car 110 can be de-
termined through the change in the signal strength of the
received first wireless signal, and whether the passenger
is traveling together with the first elevator car 110 can be
determined through the change in the first floor informa-
tion in the first wireless signal received subsequently;
thus, it can be determined that the passenger has suc-
cessfully moved into the elevator car 110 or whether the
passenger has successfully taken the elevator. The
above first floor information in the first wireless signal
received after the change is received when the RRSI

indicates "strong", i.e., when the signal strength remains
equal to or greater than the first pre-determined value,
which further indicates that the passenger 90 is receiving
the changed first floor information inside the elevator car
110.
[0062] Again as shown in Fig. 1 to Fig. 3, in another
embodiment, the first wireless signal module 130 is cou-
pled to the elevator controller 140; and during the running
of each elevator car 110, the first wireless signal module
130 can acquire traveling direction information about the
elevator car 110 from the elevator controller 140 in real
time. For example, when the elevator is traveling up-
wards, the traveling direction information is "traveling up-
wards", when the elevator is traveling downwards, the
traveling direction information is "traveling downwards",
and when the elevator stops at a certain floor, the
traveling direction information is "not traveled"; moreo-
ver, the traveling direction information is packaged into
a wireless data signal and is broadcast in the form of a
first wireless signal.
[0063] The personal mobile terminal 200 or the move-
ment determination module 250 thereof is configured to:
determine the movement of the passenger 90 relative to
the elevator car 110 based on the change in the signal
strength of the received first wireless signal, and also
determine whether the passenger has successfully
moved into the elevator car and has successfully taken
the elevator based on the change in the traveling direction
information in the received first wireless signal. In one
embodiment, the personal mobile terminal 100 or the
movement determination module 250 thereof is further
configured to: determine that the passenger 900 has suc-
cessfully moved into the elevator car 110 and has suc-
cessfully taken the elevator when the signal strength of
the first wireless signal received thereby changes from
zero or relatively weak to equal to or greater than a rel-
atively strong first pre-determined value and the traveling
direction information in the first wireless signal received
thereby changes from "not traveled" to "traveling up-
wards" or "traveling downwards". The personal mobile
terminal 100 or the movement determination module 250
thereof is further configured to: determine that the pas-
senger 90 has failed to move into the elevator car 110
and has failed to take the elevator when the signal
strength of the first wireless signal received thereby
changes from zero or relatively weak to equal to or great-
er than a relatively strong first pre-determined value and
the traveling direction information in the first wireless sig-
nal received thereby after the change remains "not
traveled" or disappears.
[0064] In the movement determination process or the
movement determination method, whether the passen-
ger has moved towards the elevator car 110 can be de-
termined through the change in the signal strength of the
received first wireless signal, and whether the passenger
is traveling together with the first elevator car 110 can be
determined through the change in the first floor informa-
tion in the first wireless signal received subsequently;
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thus, it can be determined that the passenger has suc-
cessfully moved into the elevator car 110 or whether the
passenger has successfully taken the elevator. The
above first floor information in the first wireless signal
received after the change is received when the RRSI
indicates "strong", i.e., when the signal strength remains
equal to or greater than the first pre-determined value,
which further indicates that the passenger 90 is receiving
the changed traveling direction information inside the el-
evator car 110.
[0065] Since the change in the traveling direction in-
formation is earlier than the change in the first floor in-
formation and is easy to be recognized earlier by the
personal mobile terminal 100 in the process from stop-
ping of the elevator car 110 to starting to travel, it is more
timely or more effective to determine the movement of
the passenger relative to the elevator car based on the
change in the signal strength of the received first wireless
signal and the change in the traveling direction informa-
tion compared with determining the movement of the pas-
senger relative to the elevator car based on the change
in the signal strength of the received first wireless signal
and the change in the first floor information.
[0066] In the above embodiment, when the passenger
90 walks to approach the first wireless signal module
130, the change in the signal strength of the first wireless
signal received by the personal mobile terminal 200 in-
creases approximately progressively; therefore, in the
process where the signal strength of the above-men-
tioned first wireless signal changes from zero or relatively
weak to equal to or greater than a relatively strong first
pre-determined value, the signal strength can be chosen
to change approximately progressively, for example,
changing approximately linearly or changing in an ap-
proximately curved manner. As such, the situations that
do not indicate the passenger 90 moving towards the
elevator car 110, such as the signal strength "suddenly
changing", can be excluded, increasing the accuracy of
judgement.
[0067] It should be noted that the first pre-determined
value is chosen to represent a signal strength value of a
first wireless signal received by a personal mobile termi-
nal 200 when a passenger is or is likely to be in the ele-
vator car, for example the signal strength value of the
first wireless signal received by the personal mobile ter-
minal 200 when a distance from the corresponding pas-
senger 90 to the first wireless signal module 130 is at a
certain value within the range of 0.7 to 1 meter, or the
signal strength value of the first wireless signal received
by the personal mobile terminal 200 when the corre-
sponding passenger 90 is in the elevator car 110. When
the landing door of the elevator car 110 opens and the
passenger 90 is standing at the position of the landing
door or is very close to the landing door (for example,
distanced within 0.3 meter from the landing door), the
signal strength of the first wireless signal received there-
by is likely to be equal to or greater than the first pre-
determined value. Generally, when the landing door clos-

es, the personal mobile terminal 200 outside the elevator
car 110 cannot receive the corresponding first wireless
signal or receives a weak first wireless signal.
[0068] In the present application, the signal strength
of the first wireless signal being weak refers to that the
signal strength of the first wireless signal is at least small-
er than the first pre-determined value.
[0069] Again as shown in Fig. 1 and Fig. 2, in one em-
bodiment, the movement determination apparatus 10 fur-
ther includes a second wireless signal module 120
mounted in each elevator landing area 410, for broad-
casting a second wireless signal, for example, keeping
broadcasting a data signal including second floor infor-
mation about the elevator landing area 410 where the
second wireless signal module 120 is located; as such,
the personal mobile terminal 200 can keep receiving the
second floor information once entering the elevator land-
ing area 410.
[0070] The movement determination apparatus 10 of
the embodiments of the present invention can be applied
to an elevator system 100 described below that can au-
tomatically complete an elevator calling operation in a
completely hand free mode according to the embodi-
ments of the present invention and can effectively avoid
ineffective elevator calling operations.
[0071] As shown in Fig. 1 and Fig. 2, in order to acquire
an elevator calling request command from each elevator
landing area 410, a second wireless signal module 120
is arranged in the elevator system 100, and the second
wireless signal module 120 can be mounted in each el-
evator landing area 410 of the elevator system 100 (as
shown in Fig. 2). It should be understood that each ele-
vator landing area 410 can be mounted with one or more
second wireless signal modules 120, so that the second
wireless signal sent out by the second wireless signal
module 120 can approximately effectively cover each el-
evator landing area 410. The second wireless signal
module 120 can particularly be arranged in an elevator
calling control panel of the elevator system 100 by way
of integration, wherein the elevator calling control panel
12 is generally mounted at two sides of the landing door
of the elevator landing area 410, and the elevator calling
control panel 12 can be arranged with for example an
"upward" or "downward" elevator calling button, so as to
be also able to realize the manual input of an elevator
calling request command based on the elevator calling
control panel 12.
[0072] In one embodiment, the second wireless signal
module 120 can particularly be a bluetooth low energy
(BLE) module; and the second wireless signal can for
example correspondingly be a BLE signal, which can in-
clude a wake-up signal for waking up the personal mobile
terminal 200, and can also include identity (for example,
a universally unique identifier (UUID)) of the second wire-
less signal module 120. The particular signal form of the
second wireless signal is not restrictive. Similarly, the
signal strength of the second wireless signal attenuates
with the broadcast distance thereof, and therefore, the
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personal mobile terminal 200 that receives the second
wireless signal can approximately determine the dis-
tance from the personal mobile terminal 200 to the sec-
ond wireless signal module 120 according to the signal
strength of the second wireless signal. It will be under-
stood that, with the passenger walking in the elevator
landing area 410, the distance dynamically changes.
[0073] Again as shown in Fig. 1 and Fig. 2, the elevator
system 100 further includes multiple first wireless signal
modules 130, and each first wireless signal module 130
is mounted in each elevator car 110. For example, one
first wireless signal module 130-1 is arranged in the el-
evator car 110-1, and one first wireless signal module
130-2 is arranged in the elevator car 110-2. In one em-
bodiment, the first wireless signal module is mounted on
a target floor registration control panel in the elevator car
110 and is arranged on the target floor registration control
panel by way of integration.
[0074] It should be noted that each second wireless
signal module 120 and first wireless signal module 130
in the movement determination apparatus 10 or the ele-
vator system 100 are coupled to an elevator controller
140. For example, they are indirectly coupled (for exam-
ple, through an RSL bus connection) to the elevator con-
troller 140 respectively through the elevator calling con-
trol panel and the target floor registration control panel;
therefore, the elevator calling request command and the
target floor registration command respectively received
by the second wireless signal module 120 and the first
wireless signal module 130 can be transmitted to the el-
evator controller 140.
[0075] Again as shown in Fig. 1, there may be a plu-
rality of personal mobile terminals 200 carried by pas-
sengers 90 in the movement determination apparatus 10
or the elevator system 100, for example, personal mobile
terminals 200-1 and 200-2 respectively carried by two
passengers. Each personal mobile terminal 200 can es-
tablish a second wireless connection 320 with the second
wireless signal module 120, and each personal mobile
terminal 200 can establish a first wireless connection 330
with the first wireless signal module 130.
[0076] Again as shown in Fig. 1 to Fig. 3, the personal
mobile terminal 200 can be various smart terminals with
a wireless connection function that are convenient for
passengers to carry; the personal mobile terminal 200
can be provided with a memory, a processor with com-
puting function, etc., and in particular, the personal mo-
bile terminal 200 can be a smart phone, a wearable smart
device (e.g., a smart wristband), a personal digital as-
sistant (PDA), etc., on which a corresponding application
program (e.g., an APP) can be mounted to realize its
function.
[0077] In the elevator system 100, when the second
wireless signal module 120 broadcasts a second wireless
signal, a personal mobile terminal 200 carried by a pas-
senger near the second wireless signal module 120 will
be able to automatically receive the second wireless sig-
nal, and based on the second wireless signal, the per-

sonal mobile terminal 200 automatically establishes a
second wireless connection 320 with the corresponding
second wireless signal module 120; moreover, when es-
tablishing the second wireless connection 320, the per-
sonal mobile terminal 200 sends an elevator calling re-
quest command regarding an elevator calling direction
(e.g., an "upward" or "downward" elevator calling request
command), the second wireless signal module 120 re-
ceives the elevator calling request command regarding
the elevator calling direction sent over from the personal
mobile terminal 200, and the second wireless signal mod-
ule 120 can further send the elevator calling request com-
mand to the elevator controller 140, so that the elevator
controller 140 controls the running of one or more eleva-
tor cars 110 in the elevator system 100 based on the
elevator calling request command. As such, the elevator
calling request command automatically sent by the per-
sonal mobile terminal 200 can replace the elevator calling
request command input by manually pressing an elevator
calling button; moreover, the above process can be au-
tomatically realized without the need for the passenger
to operate the personal mobile terminal 200, completely
realizing the automatic input of an elevator calling request
command into the elevator system 100 by the passenger
in a hand free mode. The implementation process is sim-
ple and convenient, greatly improving the passenger’s
experience.
[0078] It should be noted that each second wireless
signal module 120 establishes a second wireless con-
nection 320 with only one personal mobile terminal 200
at a certain moment, and each second wireless signal
module 120 can successively establish a second wire-
less connection 320 with personal mobile terminals 200
carried by a plurality of passengers near the second wire-
less signal module 120. After establishing a second wire-
less connection 320 with the second wireless signal mod-
ule 120 and sending a corresponding elevator calling re-
quest command, each personal mobile terminal 200 will
actively disconnect the second wireless connection 320
so as to make preparation for the automatic establish-
ment of a second wireless connection 320 between the
second wireless signal module 120 and the personal mo-
bile terminal 200 of the next passenger. In one embodi-
ment, the second wireless signal module 120 is config-
ured to return a second confirmation message to a cor-
responding personal mobile terminal 200 after receiving
an elevator calling request command, and the second
confirmation message indicates that the elevator calling
request command is successfully accepted by the ele-
vator system 100; and the personal mobile terminal 200
is configured to actively disconnect the second wireless
connection 320 based on the received second confirma-
tion message.
[0079] It should be noted that the "elevator calling re-
quest command regarding an elevator calling direction"
in the present invention does not contain the target floor
information about the passenger, or the target floor in-
formation is not recognized or used by the elevator con-
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troller 140 even if it is contained. Therefore, in the em-
bodiments of the present invention, a first wireless con-
nection 330 with the personal mobile terminal 200 is also
established in dependence on the first wireless signal
module 130.
[0080] Again as shown in Fig. 1, in the elevator system
100 or the movement determination apparatus 10, when
the first wireless signal module 130 broadcasts a first
wireless signal, a personal mobile terminal 200 carried
by a passenger 90 near the first wireless signal module
130 (for example, when the passenger 90 moves towards
the interior of the elevator car) will continue to be able to
automatically receive the first wireless signal (at this mo-
ment, the second wireless connection 320 previously es-
tablished between the personal mobile terminal 200 and
the second wireless signal module 120 has already been
disconnected), and based on the first wireless signal, the
personal mobile terminal 200 automatically establishes
a first wireless connection 330 with the corresponding
first wireless signal module 130; moreover, when estab-
lishing the first wireless connection 330, the personal mo-
bile terminal 200 sends a target floor registration com-
mand about target floor information, the first wireless sig-
nal module 130 receives an elevator calling request com-
mand regarding an elevator calling direction sent over
from the personal mobile terminal 200, and the first wire-
less signal module 130 can further send the target floor
registration command to the elevator controller 140, so
that the elevator controller 140 controls the running of
one or more elevator cars 110 in the elevator system 100
based on the target floor registration command. As such,
the target floor registration command automatically sent
by the personal mobile terminal 200 can replace the tar-
get floor registration command input by manually press-
ing a floor button; moreover, the above process can be
automatically realized without the need for the passenger
to operate the personal mobile terminal 200, completely
realizing the automatic input of a target floor registration
command into the elevator system 100 by the passenger
in a hand free mode. The implementation process is sim-
ple and convenient, greatly improving the passenger’s
experience.
[0081] It should be noted that each first wireless signal
module 130 establishes a first wireless connection 330
with only one personal mobile terminal 200 at a certain
moment, and each first wireless signal module 130 can
successively establish a first wireless connection 330
with personal mobile terminals 200 carried by a plurality
of passengers 90 near the first wireless signal module
130. After establishing a first wireless connection 330
with the first wireless signal module 130 and sending a
corresponding target floor registration command, each
personal mobile terminal 200 will actively disconnect the
first wireless connection 330 so as to make preparation
for the establishment of a first wireless connection 330
between the first wireless signal module 130 and the per-
sonal mobile terminal 200 of the next passenger 90. In
one embodiment, the first wireless signal module 130 is

configured to return a first confirmation message to a
corresponding personal mobile terminal 200 after receiv-
ing the target floor registration command, and the first
confirmation message indicates that the target floor reg-
istration command is successfully accepted by the ele-
vator system 100; and the personal mobile terminal 200
is configured to actively disconnect the first wireless con-
nection 330 based on the received first confirmation mes-
sage.
[0082] It should be understood that the above-men-
tioned process from establishing a second wireless con-
nection 320 to disconnecting the second wireless con-
nection 320 can be completed in a short time, and like-
wise, the above-mentioned process from establishing a
first wireless connection 330 to disconnecting the first
wireless connection 330 can also be completed in a short
time, for example in a time range on the order of magni-
tude of milliseconds, so that one second wireless signal
module 120 or first wireless signal module 130 can suc-
cessively achieve a second wireless connection 320 or
a first wireless connection 330 with many personal mobile
terminals 200 in a short time, and many personal mobile
terminals 200 can complete an elevator calling operation
approximately simultaneously in a short time period.
[0083] The elevator system 100 or the movement de-
termination apparatus 10 of the above embodiments can
realize the completion of an automatic elevator calling
operation in a completely hand free mode; for example,
in the process from some passenger 90 entering the lob-
by of a building to reaching a target floor, he/she can take
an elevator to the target floor without any operation as
long as a personal mobile terminal 200 is carried thereby.
As shown in Fig. 2, if the passenger 90 is moving towards
the interior of the elevator car 110, when the distance
from the personal mobile terminal 200 to the first wireless
signal module 130-1 in the elevator car 110-1 is smaller
than or equal to a first distance threshold, with the signal
strength of the received first wireless signal changing
from zero or relatively weak to equal to or greater than a
relatively strong first pre-determined value, a first wire-
less connection 330 will be established and a target floor
registration command will be automatically sent, the con-
nection status information changes from "Off" to "On",
and the elevator controller 140 will control the traveling
of the elevator car 110-1 based on the target floor regis-
tration command, for example stopping at a floor corre-
sponding to the target floor registration command. How-
ever, if the passenger 90 fails to enter the elevator car
110-1 when moving towards the interior of the elevator
car 110-1 or temporarily changes his/her mind and leaves
the elevator car 110-1 after entering it, or if the passenger
90 just walks by the landing door of the stopped elevator
car 110-1, the personal mobile terminal 200 carried by
the passenger 90 is likely to send a target floor registra-
tion command to the first wireless signal module 130 and
automatically register a target floor for the passenger
through the first wireless signal module 130; apparently,
the target floor registration command may easily cause
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ineffective running of the elevator car 110-1, affecting the
operation efficiency of the elevator system 100.
[0084] In the movement determination apparatus 10
and the movement determination method thereof accord-
ing to the embodiments of the present invention, a de-
termination result of the movement of the passenger rel-
ative to the elevator car 110 can be sent to the elevator
system 100 at the same time. In the elevator system 100
of one embodiment of the present invention, the above-
mentioned determination result can be sent to the eleva-
tor controller 140. For example, when it is determined
that the passenger 90 has failed to move into the elevator
car 110 or has failed to take the elevator, the personal
mobile terminal 200 is generally still located in the ele-
vator landing area 410; therefore, by means of a wireless
communication module 210 of the personal mobile ter-
minal 200, a wireless connection can be actively estab-
lished with the second wireless signal module 120, and
the determination result can be sent to the elevator con-
troller 140. Similarly, when it is determined that the pas-
senger 90 has successfully moved into the elevator car
110 and has successfully taken the elevator, the personal
mobile terminal 200 must be located in the elevator car
110; therefore, by means of the wireless communication
module 210 of the personal mobile terminal 200, a first
wireless connection can be actively established with the
first wireless signal module 130, and the determination
result can be sent to the first wireless signal module 130
and then transferred to the elevator controller 140. The
elevator controller 140 is further configured to select a
determination result sent from the movement determina-
tion apparatus 10 about the movement of the passenger
90 relative to the elevator car 110 as a judgement con-
dition, to judge whether to cancel a target floor registra-
tion command which is registered in the elevator car 110
and corresponds to the personal mobile terminal 200 of
the passenger 90. By way of examples, the personal mo-
bile terminal 200 of the passenger 90 automatically sends
a target floor registration command corresponding to
floor M to a first wireless signal module 130-1 of the el-
evator car 110-1, and when the elevator controller 140
acknowledges that the passenger 90 has successfully
moved into the elevator car 110-1 and has successfully
taken the elevator, the elevator controller 140 will not
cancel the target floor registration command for the floor
M, and the elevator car 110-1 will stop at the Mth floor;
when the elevator controller 140 acknowledges that the
passenger 90 has failed to move into the elevator car
110-1 or has failed to take the elevator, the elevator con-
troller 140 will judge, by taking the determination result
into consideration, whether to cancel the target floor reg-
istration command for the floor M. For example, when no
other passenger registers the target floor registration
command for the floor M, the stop of the elevator car
110-1 at the Mth floor will be canceled. For example,
when no other passenger enters the elevator car 110-1,
the traveling of the elevator car 110-1 from the current
floor to the Mth floor will be canceled.

[0085] It should be understood that the condition for
the elevator controller 140 to judge whether to cancel the
target floor registration command corresponding to the
passenger 90 is not limited to the condition of the deter-
mination result sent over from the personal mobile ter-
minal 200, but can also include many other conditions
as judgement factors, for example, the target floor reg-
istration command corresponding to other passengers,
the current operation situation of the elevator car, etc.
[0086] In yet another embodiment, the first wireless
signal module 130 also broadcasts connection status in-
formation about a first wireless connection 330 between
same and the personal mobile terminal 200, and if the
above-mentioned first wireless connection 330 is auto-
matically established, then the connection status infor-
mation corresponds to "On", otherwise the connection
status information corresponds to "Off"; the wireless
communication module 210 of the personal mobile ter-
minal 200 will receive the connection status information;
for example, when the personal mobile terminal 200 is
located in the elevator landing area 410, the connection
status information received thereby corresponds to "Off";
and in the process of the personal mobile terminal moving
to the elevator car 110-1, there is a certain moment or
time period where the connection status information re-
ceived thereby corresponds to "On" (which is used for
sending a target floor registration command at this time);
and in the process of the elevator car 110-1 closing the
landing door and operating, the connection status infor-
mation received by the personal mobile terminal 200 of
the passenger 90 therein corresponds to "Off". There-
fore, the process of the passenger 90 walking into the
elevator car 110-1 from the elevator landing area 410
generally corresponds to the process of the connection
status information changing from "Off" to "On".
[0087] Therefore, in one embodiment, the personal
mobile terminal 200 or the movement determination mod-
ule 250 thereof is configured to: determine that the pas-
senger 90 has successfully moved into the elevator car
110 and has successfully taken the elevator when the
connection status information about the first wireless
connection 330 received thereby changes from "Off" to
"On" and the traveling direction information in the first
wireless signal received thereby after the change chang-
es from "not traveled" to "traveling upwards" or "traveling
downwards". The personal mobile terminal 200 or the
movement determination module 250 thereof is further
configured to: determine that the passenger 90 has failed
to move into the elevator car 110 or has failed to take the
elevator when the connection status information about
the first wireless connection 330 received thereby chang-
es from "Off" to "On" and the traveling direction informa-
tion in the first wireless signal received thereby after the
change remains "not traveled" or disappears.
[0088] In yet another embodiment, the personal mobile
terminal 200 or the movement determination module 250
thereof is configured to: determine that the passenger 90
has successfully moved into the elevator car 110 and
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has successfully taken the elevator when the connection
status information about the first wireless connection 330
received thereby changes from "Off" to "On" and the first
floor information in the first wireless signal received there-
by after the change changes. The personal mobile ter-
minal 200 or the movement determination module 250
thereof is further configured to: determine that the pas-
senger 90 has failed to move into the elevator car 110 or
has failed to take the elevator when the connection status
information about the first wireless connection 330 re-
ceived thereby changes from "Off" to "On" and the first
floor information in the first wireless signal received there-
by after the change does not change or disappears.
[0089] It will be understood that, in the above embod-
iments, based on the fundamental principle of establish-
ing the first wireless connection 330, the connection sta-
tus information about the first wireless connection 330
received by the personal mobile terminal 200 changing
from "Off" to "On" is also caused by the change in the
signal strength of the first wireless signal received by the
personal mobile terminal 200; that is to say, it is a way
of representing the signal strength changing from weak
to strong.
[0090] It should be noted that the movement determi-
nation apparatus 10 and the movement determination
method thereof according to the embodiments of the
present invention are not limited to be the elevator system
100 capable of realizing elevator calling operations in a
completely hand free mode in the above embodiments.
For example, the movement determination apparatus 10
and the movement determination method thereof can al-
so be applied in an elevator system which is based on
another automatic elevator calling operation mode. In
said another elevator calling operation mode, the per-
sonal mobile terminal can, once at the same time, auto-
matically send or automatically input an elevator calling
request command including an elevator calling direction
and target floor information to the elevator system, and
the elevator system will designate a corresponding ele-
vator car (there are a plurality of elevator cars in the el-
evator system) for the passenger based on the com-
mand, and automatically register the target floor of the
passenger in the elevator car. In such an elevator system,
if the passenger has failed to move into the elevator car
or has failed to take the elevator, then the problem that
the designated elevator car ineffectively operates simi-
larly exists, affecting the operation efficiency of the entire
elevator system as well. The elevator controller 140 of
such an elevator system can similarly be configured to:
select a determination result sent over from the move-
ment determination apparatus 10 about the movement
of the passenger 90 relative to the elevator car 110 as a
judgement condition, to judge whether to cancel a target
floor registration command which is registered in the des-
ignated elevator car 110 and corresponds to the personal
mobile terminal 200 of the passenger 90, thus avoiding
the ineffective running of the designated elevator car 110.
[0091] Further, in order to determine whether the ele-

vator car into which the passenger has moved is the cor-
responding designated elevator car, in one embodiment,
the personal mobile terminal 200 or the movement de-
termination module 250 thereof is further configured to:
compare the traveling direction information in the first
wireless signal received thereby with an elevator calling
direction in an elevator calling request command sent by
the personal mobile terminal 200, so as to determine
whether the passenger has correspondingly moved into
the designated elevator car. If the elevator calling direc-
tion in the elevator calling request command sent by the
personal mobile terminal 200 does not correspond to the
currently received traveling direction information, then it
can be determined that the passenger 90 has failed to
move into the designated elevator car.
[0092] By way of examples, as shown in Fig. 2, if the
elevator car 110-2 is an elevator car designated by the
elevator system based on the elevator calling request
command of the passenger 90, and the target floor Y of
the passenger 90 has been registered in the elevator car
110-2, a corresponding elevator calling direction is "up-
wards"; normally, the elevator car 110-2 will stop at the
current floor of the passenger 90, and after the passenger
90 enters the elevator car 110-2, the elevator car 110-2
will automatically travel upwards to the Yth floor. How-
ever, there exists the situation where the passenger 90
enters the elevator car 110-1 by mistake when the ele-
vator car 110-1 reaches and stops at the floor where the
passenger 90 is currently located; at this time, the per-
sonal mobile terminal 200 will be able to receive traveling
direction information, for example "traveling down-
wards", sent by the first wireless signal module 130-1 in
the elevator car 110-1, and compare the traveling direc-
tion information with for example an "upward" elevator
calling direction previously sent by the personal mobile
terminal 200, so as to be able to determine that the pas-
senger 90 has failed to move into the designated elevator
car 110-2. Further, based on the determination result of
failure, the wireless communication module 210 of the
personal mobile terminal 200 is triggered to establish a
wireless connection with the first wireless signal module
130-1 in the elevator car 110-1 and send the determina-
tion result of failure to the elevator controller 140; and
based on the determination result of failure, the elevator
controller 140 can automatically cancel the target floor
registration command registered at the Yth floor in the
designated elevator car 110-2. As such, the elevator car
110-2 will stop operating based on the above-mentioned
normal way, avoiding ineffective operation.
[0093] As another alternative embodiment, the first
wireless signal module 130 mounted in each elevator car
also broadcasts identity information, e.g., a UUID, about
the first wireless signal module 130 or the elevator car
110 on which it is mounted. The personal mobile terminal
200 or the movement determination module 250 thereof
is further configured to: compare the identity information
in the first wireless signal received thereby with identity
information about the elevator car 110 which is designat-
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ed for the personal mobile terminal 200, so as to deter-
mine whether the passenger 90 has correspondingly
moved into the designated elevator car. The personal
mobile terminal 200 or the movement determination mod-
ule 250 thereof is further configured to: determine that
the passenger 90 has failed to move into the designated
elevator car 110 when the identity information in the first
wireless signal received thereby is inconsistent with the
identity information about the elevator car which is des-
ignated for the personal mobile terminal 200.
[0094] In the movement determination apparatus 10
or the elevator system 100 according to the above em-
bodiments, the first wireless signal module 130 in each
elevator car 110 can keep broadcasting a first wireless
signal, and the first wireless signal comprises one or more
of: first floor information, connection status information
about the first wireless connection 330, traveling direction
information, etc. It will be understood that these pieces
of information are changing in real time. The personal
mobile terminal 200 or the movement determination mod-
ule 250 thereof can comprehensively determine the
movement of the passenger 90 relative to the elevator
car 110 based on the change in a plurality of: the first
floor information, the connection status information about
the first wireless connection 330 and the traveling direc-
tion information, and the determination result of the
movement may be more accurate.
[0095] It will be understood that the "wireless connec-
tion" herein includes "wireless communication", for ex-
ample, bluetooth communication based on a certain blue-
tooth protocol.
[0096] It will be understood that each block or combi-
nation of blocks in the block diagram of Fig. 3 can be
implemented by computer program instructions, for ex-
ample, by a dedicated APP. These computer program
instructions can be provided to a processor of a general-
purpose computer, of a special-purpose computer or of
other programmable data processing devices to con-
struct a machine, so that the processor of the computer
or other programmable data processing devices exe-
cutes these instructions to create a component for im-
plementing a function/operation specified in the one or
more block diagrams.
[0097] A person skilled in the art will understand that
the aspects of the present invention can be embodied as
a system, a method or a computer program product.
Therefore, the aspects of the present invention can be
in the following forms: a full-hardware implementation, a
full-software implementation (including firmware, resi-
dent software, microcodes, etc.), or an implementation
combining a software and hardware aspect which gen-
erally can all be called "services", "circuits", "circuitry",
"modules" and/or "processing systems" herein. In addi-
tion, the aspects of the present invention can be in the
form of a computer program product, in one or more com-
puter readable mediums, on which computer readable
program codes are implemented.
[0098] Any combination of one or more computer read-

able mediums can be used. The computer readable me-
diums can be computer readable signal mediums or com-
puter readable storage mediums. The computer reada-
ble storage mediums can be, for example but not limited
to, electronic, magnetic, optical, electromagnetic, infra-
red or semi-conductor systems, devices or apparatuses,
or any suitable combination of the above. More specific
instances (a non-exhaustive list) of the computer reada-
ble storage mediums include the following: an electric
connection with one or more electric wires, a portable
computer disk, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EPROM or flash memo-
ry), an optical fiber, a portable compact disk read-only
memory (CD-ROM), an optical storage apparatus, a
magnetic storage apparatus, or any suitable combination
of the above. In the context of the document, the com-
puter readable storage medium can be any tangible me-
dium that can contain or store instructions to be used by
the instruction execution system, device or apparatus or
combined therewith.
[0099] The program codes and/or executable instruc-
tions embodied on the computer readable medium can
be transmitted with any appropriate medium, which in-
cludes but not limited to wireless, wired, fiber-optic ca-
bles, RF, etc., or any suitable combination of the above.
[0100] The computer program codes for implementing
the operations of the aspects of the present invention
can be written with any combination of one or more pro-
gramming languages, including object-oriented pro-
gramming languages such as Java, Smalltalk and C++,
and traditional programming languages such as "C" pro-
gramming language or similar programming languages.
The program codes can be completely executed on a
user’s computer (apparatus), partially executed on a us-
er’s computer, executed as an independent software
package, partially executed on a user’s computer and
partially executed on a remote computer, or completely
executed on a remote computer or a server. In the later
situation, the remote computer can be connected to the
user’s computer through any type of network including a
local area network (LAN) or a wide area network (WAN)
or can be connected to an external computer (for exam-
ple, connecting through the Internet using an Internet
service provider).
[0101] The computer program instructions can be pro-
vided to a processor of a general-purpose computer, a
processor of a special-purpose computer such as an im-
age processor or other programmable data processing
devices to produce a machine, so that an approach for
implementing a function/action specified in one or more
blocks of the flowchart and/or block diagram is created
via the instructions executed by the processor of the com-
puter or other programmable data processing devices.
[0102] The computer program instructions can also be
loaded onto a computer, other programmable data
processing devices or other apparatuses, so as to exe-
cute a series of operation steps on the computer, other
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programmable data processing devices or other appa-
ratuses, to generate a computer-implemented process,
so that the instructions executed on the computer or other
programmable devices provide a process for implement-
ing the functions and actions specified herein.
[0103] It should also be noted that in some alternative
implementation manners, the functions/operations
shown in the blocks may not happen in the sequence
shown in the flowchart. For example, two blocks that are
successively shown can be executed substantially at the
same time in fact, or these blocks sometimes can be
executed in a reversed order, depending on the involved
function/operation in particular. Although a specific step
sequence is shown, disclosed and claimed, it should be
understood that the steps can be implemented, separat-
ed or combined in any order, and will still benefit from
the present disclosure, unless otherwise specified.
[0104] The present specification discloses the present
invention with instances, including optimal modes, and
also enables any person skilled in the art to practice the
present invention, including fabricating and using any ap-
paratus or system and executing any covered method.
The scope of patent protection of the present invention
is defined by the claims, and can include other instances
conceived by a person skilled in the art. If such other
instances have structural elements not different from the
literal meaning of the claims, or if they include equivalent
structural elements not substantially different from the
literal meaning of the claims, then they are intended to
be within the scope of the claims.

Claims

1. An automatic elevator calling system, characterized
by comprising:

a first wireless signal module mounted in an el-
evator car and used for broadcasting a first wire-
less signal, the first wireless signal being a data
signal comprising first floor information about
where the elevator car is currently located and/or
current traveling direction information about the
elevator car, wherein the traveling direction in-
formation comprises: "traveling upwards",
"traveling downwards" and "not traveled",
wherein the first wireless signal module is further
used for receiving and determining information
about the movement of a passenger relative to
the elevator car, and the information about the
movement is determined based on a change in
the signal strength of the first wireless signal re-
ceived by a personal mobile terminal carried by
the passenger and a change in the first floor in-
formation and/or traveling direction information.

2. The automatic elevator calling system as claimed in
claim 1,

wherein the information about the movement com-
prises that the passenger has successfully moved
into the elevator car and has successfully taken the
elevator, which is determined in at least one of the
following situations:

the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value, and the traveling direc-
tion information in the received first wireless sig-
nal changes from "not traveled" to "traveling up-
wards" or "traveling downwards";
the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value, and the first floor infor-
mation in the first wireless signal received after
the change changes; and/or

wherein the information about the movement com-
prises that the passenger has failed to move into the
elevator car or has failed to take the elevator, which
is determined in at least one of the following situa-
tions:

the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value, and the traveling direc-
tion information in the first wireless signal re-
ceived after the change remains "not traveled"
or disappears;
the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value, and the first floor infor-
mation in the first wireless signal received after
the change does not change or disappears.

3. The automatic elevator calling system as claimed in
claim 1 or 2, wherein the first wireless signal module
is used for automatically establishing a first wireless
connection with the personal mobile terminal based
on the first wireless signal, and receiving a target
floor registration command sent over from the per-
sonal mobile terminal when establishing the first
wireless connection;
wherein particularly the first wireless signal further
comprises connection status information about the
first wireless connection, wherein when the signal
strength of the first wireless signal received by the
personal mobile terminal is equal to or greater than
a first pre-determined value, it correspondingly indi-
cates that a distance from the personal mobile ter-
minal to the first wireless signal module is smaller
than or equal to a first distance threshold, and the
first wireless connection is automatically established
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and the connection status information changes from
"Off" to "On";
wherein particularly the information about the move-
ment comprises that the passenger has successfully
moved into the elevator car and has successfully tak-
en the elevator, which is determined in at least one
of the following situations:

the received connection status information
about the first wireless connection changes from
"Off" to "On", and the traveling direction infor-
mation in the first wireless signal received after
the change changes from "not traveled" to
"traveling upwards" or "traveling downwards";
the received connection status information
about the first wireless connection changes from
"Off" to "On", and the first floor information in the
first wireless signal received after the change
changes; and/or

wherein particularly the information about the move-
ment comprises that the passenger has failed to
move into the elevator car or has failed to take the
elevator, which is determined in at least one of the
following situations:

the received connection status information
about the first wireless connection changes from
"Off" to "On", and the traveling direction infor-
mation in the first wireless signal received after
the change remains "not traveled" or disap-
pears;
the received connection status information
about the first wireless connection changes from
"Off" to "On", and the first floor information in the
first wireless signal received after the change
does not change or disappears.

4. The automatic elevator calling system as claimed in
any of claims 1 to 3, wherein the system further com-
prises:
a second wireless signal module mounted in an el-
evator landing area, which is used for broadcasting
a second wireless signal and automatically estab-
lishing a second wireless connection with the per-
sonal mobile terminal based on the second wireless
signal, and receiving an elevator calling request
command regarding an elevator calling direction
sent over from the personal mobile terminal when
establishing the second wireless connection.

5. The automatic elevator calling system as claimed in
any of claims 1 to 4,
wherein the first wireless signal module is further
used for receiving movement result information
about whether the passenger has correspondingly
moved into a designated elevator car, and the move-
ment result information is determined based on com-

parison of the traveling direction information in the
first wireless signal received by the personal mobile
terminal with the elevator calling direction in the el-
evator calling request command sent out by the per-
sonal mobile terminal;
wherein particularly the movement result information
is that the passenger has failed to move into the des-
ignated elevator car, which is determined in the fol-
lowing situation:
the traveling direction information in the received first
wireless signal is inconsistent with the elevator call-
ing direction in the elevator calling request command
sent out by the personal mobile terminal.

6. The automatic elevator calling system as claimed in
any of claims 1 to 5,
wherein the first wireless signal further comprises
identity information corresponding to the first wire-
less signal module or the elevator car on which it is
mounted; and the first wireless signal module is fur-
ther used for receiving movement result information
about whether the passenger has correspondingly
moved into a designated elevator car, and the move-
ment result information is determined based on com-
parison of the identity information in the first wireless
signal received by the personal mobile terminal with
the identity information about the elevator car des-
ignated for the personal mobile terminal;
wherein particularly the movement result information
is that the passenger has failed to move into the des-
ignated elevator car, which is acquired in the follow-
ing situation:
the identity information in the received first wireless
signal is inconsistent with the identity information
about the elevator car designated for the personal
mobile terminal.

7. The automatic elevator calling system as claimed in
any of claims 1 to 6, wherein the second wireless
signal module and/or the first wireless signal module
are/is bluetooth low energy modules/a bluetooth low
energy module.

8. An elevator system, characterized by comprising:

the automatic elevator calling system as claimed
in any one of claims 1 to 10; and
an elevator controller for controlling running of
one or more elevator cars in the elevator system;

wherein particularly the elevator controller is config-
ured to judge, based on the information about the
movement, whether to cancel a target floor registra-
tion command registered in the elevator car and cor-
responding to the personal mobile terminal of the
passenger.

9. A method for determining the movement of a pas-
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senger relative to an elevator car, characterized by
comprising:

receiving a first wireless signal, wherein the first
wireless signal is broadcast from the elevator
car and is a data signal comprising first floor in-
formation about where the elevator car is cur-
rently located and/or current traveling direction
information about the elevator car, wherein the
traveling direction information comprises:
"traveling upwards", "traveling downwards" and
"not traveled";
determining the signal strength of the received
first wireless signal; and
determining the movement of the passenger rel-
ative to the elevator car based on a change in
the signal strength of the received first wireless
signal and the first floor information and a
change in the first floor information and/or
traveling direction information.

10. The method as claimed in claim 9,
wherein in the step of determining the movement, it
is determined that the passenger has successfully
moved into the elevator car and has successfully tak-
en the elevator in case of at least one of:

the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value and the traveling direction
information in the received first wireless signal
changes from "not traveled" to "traveling up-
wards" or "traveling downwards";
the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value and the first floor informa-
tion in the first wireless signal received after the
change changes; and/or

wherein in the step of determining the movement, it
is determined that the passenger has failed to move
into the elevator car or has failed to take the elevator
in case of at least one of:

the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value and the traveling direction
information in the first wireless signal received
after the change remains "not traveled" or dis-
appears;
the signal strength of the received first wireless
signal changes from zero or relatively weak to
equal to or greater than a relatively strong first
pre-determined value and the first floor informa-
tion in the first wireless signal received after the

change does not change or disappears;

wherein particularly the signal strength of the first
wireless signal changing from zero or relatively weak
to equal to or greater than a relatively strong first pre-
determined value refers to approximately gradually
changing from zero or relatively weak to equal to or
greater than the relatively strong pre-determined val-
ue.

11. The method as claimed in claim 9 or 10,
wherein the first wireless signal further comprises
connection status information about a first wireless
connection used for sending a target floor registra-
tion command, wherein the first wireless connection
is automatically established and the connection sta-
tus information changes from "Off" to "On" when the
signal strength of the received first wireless signal is
equal to or greater than a first pre-determined value;
wherein particularly in the step of determining the
movement, it is determined that the passenger has
successfully moved into the elevator car and has
successfully taken the elevator in case of at least
one of:

the received connection status information
about the first wireless connection changes from
"Off" to "On" and the traveling direction informa-
tion in the first wireless signal received after the
change changes from "not traveled" to "traveling
upwards" or "traveling downwards";

the received connection status information about the
first wireless connection changes from "Off" to "On"
and the first floor information in the first wireless sig-
nal received after the change changes; and/or
wherein particularly in the step of determining the
movement, it is determined that the passenger has
failed to move into the elevator car or has failed to
take the elevator in case of at least one of:

the received connection status information
about the first wireless connection changes from
"Off" to "On" and the traveling direction informa-
tion in the first wireless signal received after the
change remains "not traveled" or disappears;
the received connection status information
about the first wireless connection changes from
"Off" to "On" and the first floor information in the
first wireless signal received after the change
does not change or disappears.

12. The method as claimed in any of claims 9 to 11,
further comprising a step of:
when it is determined that the passenger has failed
to move into the elevator car or has failed to take the
elevator, actively establishing a fourth wireless con-
nection with a corresponding second wireless signal
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module mounted in an elevator landing area so as
to send a determination result that the passenger
has failed to move into the elevator car or has failed
to take the elevator.

13. The method as claimed in any of claims 9 to 12,
wherein in the step of determining the movement,
the traveling direction information in the received first
wireless signal is compared with the elevator calling
direction in an elevator calling request command
sent out by the passenger, and if the traveling direc-
tion information in the received first wireless signal
is inconsistent with the elevator calling direction in
the elevator calling request command sent out by
the passenger, it is determined that the passenger
has failed to move into a designated elevator car;
and/or
wherein the first wireless signal further comprises
identity information corresponding to the elevator
car; and in the step of determining the movement,
the received identity information is compared with
identity information about a designated elevator car,
and if the received identity information in the first
wireless signal is inconsistent with the identity infor-
mation about the designated elevator car, it is deter-
mined that the passenger has failed to move into the
designated elevator car.

14. The method as claimed in any of claims 9 to 13,
further comprising a step of:
when it is determined that the passenger has failed
to move into the elevator car or has failed to take the
elevator, actively establishing a third wireless con-
nection with a corresponding first wireless signal
module so as to send a determination result that the
passenger has failed to move into the designated
elevator car.

15. A computer readable storage medium with a com-
puter program stored thereon, wherein the program
can be executed by a processor to realize steps of
the method as claimed in any one of claims 9 to 14.
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