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(54) WIRELESS COMMUNICATION IN AN ELEVATOR SYSTEM

(57) The invention relates to an apparatus and a
method of wireless communication in an elevator system
(2, 3). The wireless communication apparatus comprises
a user interface module (211, 7B) placed in an elevator
car (17, 18, 20, 6, 7A) of the elevator system (2, 3), the
user interface module (211, 7B) providing a user interface
(7A, 7B, 7C) for a passenger in the elevator car (17, 18,
20, 6, 7A) and including a microphone (211A, 7C, 7D)
and a speaker (7D, 8);a voice recognition module (101,
103, 12, 207, 209) configured to recognize voice data
inputted through the microphone (211A, 7C, 7D) by the

passenger and to convert the recognized voice into text
data;a wireless communication module (109, 201, 203)
configured to make a wireless connection with a remote
communication device (20, 30) to transmit the text data
over a wireless communication network (101, 30, 40);and
a control module (105, 107, 203, 205) configured to con-
trol the wireless communication module (109, 201, 203)
to set up the wireless connection with the remote com-
munication device (20, 30) over the wireless communi-
cation network (101, 30, 40).
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Description

[0001] The invention relates to an elevator system, in
particular to an apparatus and a method of wireless com-
munication in the elevator system.
[0002] In an elevator system, e.g. during maintenance
or in emergency situations, particularly when passengers
are trapped in an elevator car, it is essential to allow com-
munication between the passengers and people who are
located apart from the elevator car, e.g. in an external
management center. Conventionally, a wired communi-
cation system has been used for such a purpose, but
wireless communication systems, such as 3rd and 4th
generation mobile communication systems using cellular
networks like GSM, WCDMA, LTE, or LTE-A, have re-
cently been replacing the wired communication system
for the communication purpose in the elevator system.
Voice communication over cellular networks, however,
has a problem of requiring a relatively broad bandwidth
and high cost.
[0003] It would therefore be beneficial to provide a
wireless communication system for an elevator system
occupying a narrower bandwidth with lower cost.
[0004] According to an exemplary embodiment of the
invention, a wireless communication apparatus for an el-
evator system comprises a user interface module placed
in an elevator car of the elevator system, the user inter-
face module providing a user interface for a passenger
in the elevator car and including a microphone; a voice
recognition module configured to recognize voice data
input through the microphone by the passenger and to
convert the recognized voice into text data; a wireless
communication module configured to make a wireless
connection with a remote communication device to trans-
mit the text data over a wireless communication network;
and a control module configured to control the wireless
communication module to set up the wireless connection
with the remote communication device over the wireless
communication network.
[0005] A number of optional features are set out in the
following. These features may be realized in particular
embodiments, alone or in combination with any of the
other features.
[0006] The user interface may further comprise a
speaker, and the wireless communication apparatus may
further comprise a text-to-voice conversion module con-
figured to convert text data received from the remote
communication unit into voice data and to transfer the
voice data to the speaker.
[0007] The voice recognition module, the wireless
communication module, the text-to voice conversion
module, and the control module may be implemented in
a communication unit. Particularly, the communication
unit may be provided on a top of the elevator car. Alter-
natively, the communication unit may be placed in a head
room or a machine room above, beneath, or next to a
hoistway of the elevator system.
[0008] The user interface module and the communica-

tion unit may be configured to make at least one of a wire
communication or a wireless communication.
[0009] As another aspect of the present invention, a
remote communication device configured to carry out a
wireless communication with an apparatus according to
the claimed embodiments of the present invention is pro-
vided. An exemplary embodiment of the remote commu-
nication apparatus comprises a user interface module
comprising a microphone and a speaker; a voice recog-
nition module configured to recognize voice data inputted
through the microphone and to convert the recognized
voice into text data; a wireless communication module
configured to make a wireless connection with a commu-
nication unit placed in an elevator system to transmit the
text data over a wireless communication network; a text-
to-voice conversion module configured to convert text
data received from the communication unit into voice da-
ta and to transfer the voice data to the speaker; and a
control module configured to control the wireless com-
munication module to set up the wireless connection with
the communication unit over the wireless communication
network.
[0010] Particularly, the remote communication device
may be configured to be used by a person who is respon-
sible for managing the elevator system or may be con-
figured to be placed in a management center of the ele-
vator system.
[0011] As further another aspect of the present inven-
tion, an elevator system equipped with a wireless com-
munication apparatus according to the claimed embod-
iments of the present invention is provided.
[0012] As further another aspect of the present inven-
tion, a method of voice communication in an elevator
system is provided. An exemplary embodiment of the
method may comprise setting up a wireless connection
between a communication unit placed in the elevator sys-
tem and a remote communication device, upon receiving
a passenger’s input through an interface module placed
in a elevator car of the elevator system; receiving the
passenger’s voice data via a microphone arranged in the
elevator car; performing a voice recognition process for
the received voice data to produce corresponding text
data; and transmitting the text data to the remote com-
munication device over the wireless communication net-
work.
[0013] Another embodiment of the method may com-
prise receiving text data from the remote communication
device; performing a text-to-voice conversion process for
the received text data to produce corresponding voice
data; and outputting the produced voice data through a
speaker arranged in the elevator car.
[0014] The wireless communication network may be
any one of GSM, WCDMA, LTE, and LTE-A networks.
Alternatively, the wireless communication network may
be any one of Low-Power Wide-Area Network (LPWAN),
Low-Range-Wide-Area-Network (LoRaWAN), Wi-Fi,
and Bluetooth networks.
[0015] In the following an exemplary embodiment of
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the invention is described with reference to the enclosed
figures.

Fig. 1A is a schematic diagram depicting an elevator
system comprising an elevator car according to an
exemplary embodiment of the invention.

Fig. 1B is a schematic diagram depicting an elevator
system comprising an elevator car according to an-
other exemplary embodiment of the invention.

Fig. 2 is a schematic diagram showing an overall
network structure in accordance with an embodi-
ment of the present invention.

Fig. 3 is a diagram showing an exemplary structure
of a communication unit in accordance with an em-
bodiment of the present invention.

Fig. 4 is a diagram showing an exemplary structure
of a remote communication device in accordance
with an embodiment of the present invention.

Fig. 5 is a flowchart showing a process performed
by a communication unit in accordance with an em-
bodiment of the present invention.

Figs. 1A and 1B schematically depict an elevator
system 2 comprising an elevator car 6 according to
exemplary embodiments of the present invention.

[0016] The elevator system 2 comprises a hoistway 4
extending in a vertical direction between a plurality of
landings 8 located on different floors.
[0017] The elevator car 6 comprises a floor 16, a ceiling
18 and sidewalls 17 extending between the floor 16 and
the ceiling 18 defining an interior space of the elevator
car 6. Only one sidewall 17 is depicted in the schematic
illustration of Fig. 1.
[0018] The elevator car 6 is movably suspended within
the hoistway 4 by means of a tension member 3. The
tension member 3, for example a rope or belt, is connect-
ed to a drive 5, which is configured for driving the tension
member 3 in order to move the elevator car 6 along the
longitudinal direction / height of the hoistway 4 between
the plurality of landings 8.
[0019] Each landing 8 is provided with a landing door
(elevator hoistway door) 9, and the elevator car 6 is pro-
vided with a corresponding elevator car door 11 allowing
passengers to transfer between a landing 8 and the in-
terior space of the elevator car 6 when the elevator car
6 is positioned at the respective landing 8.
[0020] The drive 5 is controlled by an elevator control
15 for moving the elevator car 6 along the hoistway 4
between the different landings 8.
[0021] Input to the elevator control 15 may be provided
via elevator hall call buttons included in hall call panels
7a, which are provided on each landing 8 close to the

elevator landing doors 9, and/or via elevator car control
buttons which are incorporated into a user interface 7b
provided inside the elevator car 6. Instead of traditional
up/down hall call buttons, the hall call panels 7a may
have the configuration of destination call panels including
buttons for input of a desired destination floor by the pas-
senger. In this case, the user interface 7b inside the el-
evator car 6 is not required to have elevator car control
buttons for input of the desired destination floor.
[0022] The elevator hall call panels 7a and the elevator
car control buttons included in the user interface 7a may
be connected to the elevator control 15 by means of elec-
trical lines, which are not shown in Fig. 1, in particular by
an electric bus, e.g. a field bus such as a CAN bus, or
by means of wireless data transmission.
[0023] The exemplary embodiments of the elevator
system 2 shown in Figs. 1A and 1B are provided with the
user interface 7b and a communication unit 10. The user
interface 7b may include an emergency button, a micro-
phone, a speaker, and/or a monitor etc. As described
above, the user interface 7b may be implemented togeth-
er with the elevator car control buttons. Alternatively, the
user interface 7b may be located on another place inside
the elevator car 6 separately from the elevator car control
buttons.
[0024] As depicted in Fig. 1A, the communication unit
10 may be provided on the top of the elevator car 6. As
an alternative, as shown in Fig. 1B, the communication
unit 10 is incorporated into the elevator control 15. How-
ever, the communication unit 10 may be a device sepa-
rate from the elevator control 15. The communication unit
10 may be placed in a head room of the hoistway 4 or in
a machine room located above, beneath, or next to the
hoistway 4.
[0025] The operations of the interface unit 7b, the com-
munication unit 10, and the remote communication unit
20 will be described in detail with reference to Figs. 2-5.
[0026] Fig. 2 is a schematic diagram showing an over-
all network structure in accordance with an embodiment
of the present invention.
[0027] Referring to Fig. 2, the user interface 7b is con-
nected to the communication unit 10 by means of the
CAN bus or wirelessly. The communication unit 10 is
configured to be connected with the remote communica-
tion device 20 over a wireless communication network
30. In this embodiment, LPWAN (Low-Power Wide-Area
Network, also abbreviated "LPWA" or "LPN") is used as
the wireless communication network 30. The LPWAN is
a type of wireless telecommunication wide area network
designed to allow long range communications at a low
bit rate with low power. An example for an LPWAN avail-
able in Europe is the SigFox network. A plurality of tech-
nical standards for the LPWAN, like SigFox, LoRa, Lo-
RaWAN, Random Phase Multiple Access (RPMA), Sym-
phony Link, Weightless have been set up and the wire-
less communication network 30 can be implemented in
compliance with communication protocols set by any one
of these technical standards for the LPWAN.
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[0028] The remote communication device 20 may be
provided, for example, in a management center (not
shown in the Figures) which is responsible for managing
the elevator system 2, particularly in an emergency sit-
uation. Alternatively, the remote communication unit 20
may be a mobile device carried by a person who is re-
sponsible for managing the elevator system 2 or a pas-
senger’s acquaintance.
[0029] Figs. 3-4 are diagrams showing exemplary
structures of the communication unit 10 and the remote
communication device 20, respectively, in accordance
with an embodiment of the present invention.
[0030] Referring to Fig. 3, the communication unit 10
includes a first voice recognition module 101, a first text-
to-voice conversion module 103, a first control module
105, a memory 107, and a first wireless communication
module 109. The first voice recognition module 101 is
connected to a microphone 7c of the interface module
7b and voice data from a passenger in the elevator car
6 is transferred to the first voice recognition module 101
via the microphone 7c. The first voice recognition module
101 performs a voice recognition operation upon the
voice data using a voice recognition program to output
corresponding text data.
[0031] In this document, the term "voice recognition"
has the same meaning as "speech recognition". A known
voice or speech recognition technology can be used to
implement the first voice recognition module 12. There
are many open source voice/speech recognition soft-
ware engines known to the public, like "CMU Sphinx,"
"Julius," and "Kaldi," etc. There are also many commer-
cial voice/speech recognition software engines known
such as "Dragon Dictate," "MacSpeech Scribe," "Via-
Voice," "Voice Notebook,and "SpeechTexter," etc.
[0032] The first wireless communication module 109
in Fig. 3 is configured to perform a predefined data
processing to communicate with the remote communi-
cation device 20 over the wireless communication net-
work 30, e.g. the LPWAN. In particular, the first wireless
communication module 109 performs the predefined da-
ta processing on the text data transferred from the first
voice recognition module 101. The predefined data
processing is determined in compliance with communi-
cation protocols set by a technical standard based upon
which the wireless communication network 30 has been
implemented. The first wireless communication module
109 also performs a predetermined data processing on
wireless signals received from the remote communica-
tion device 20 to output text data to be transferred to the
first text-to-voice conversion module 103.
The first text-to-voice conversion module 103 performs
text-to-voice conversion operations on the text data
transferred from the first wireless communication module
109 to produce corresponding voice data. The voice data
is transferred to and outputted by the speaker 7d of the
interface module 7b.
[0033] In this document, the term "text-to-voice con-
version" can be replaced with simply "text-to-voice,"

"text-to-speech," or "speech synthesis". A known text-to-
voice conversion algorithm can be adopted to implement
the first text-to-voice conversion module 103. "Festival
Speech Synthesis System," "eSpeak," and "gnuspeech"
are examples of open source text-to-voice (or text-to-
speech) algorithms.
[0034] The first control module 105 is configured to
control the overall operations of the components (101,
103, 107, 109) of the communication unit 10. Algorithms
for the voice recognition and the text-to-voice conversion,
programs, instructions, and data required to control the
communication unit 20 and to communicate with the re-
mote communication device 20 may be stored in the
memory 107 which may comprise a RAM and a ROM.
[0035] With reference to Fig. 4, the remote communi-
cation device 20 includes a second wireless communi-
cation module 201, a second control module 203, a mem-
ory 205, a second voice recognition module 207, a sec-
ond text-to-voice conversion module, and an interface
module 211 which comprises a microphone 211a and a
speaker. Operations of those modules 201, 203, 205,
207, 209, 211 are analogous to the corresponding mod-
ules of the communication unit 10, so that detailed ex-
planations will be omitted.
[0036] Fig. 5 is a flowchart showing a process per-
formed by the communication unit 10 in accordance with
an embodiment of the present invention. A process per-
formed by the remote communication unit 20 in accord-
ance with an embodiment of the present invention could
be the other way around, so that specific explanations
thereof will be omitted.
[0037] Referring to Fig. 5, at S51, a user input is made
by a passenger in the elevator car 6, for example, by
simply pushing an emergency button or by picking up a
handset provided in the user interface 7b. The user input
is transferred to the first voice recognition module 101.
[0038] When receiving the user input, at S51, the first
control module 105 controls the first wireless communi-
cation module 109 to set up a wireless connection with
the remote communication device 20 over the wireless
communication network 40, e.g. the LPWAN. After set-
ting up the wireless connection at S52, the passenger’s
voice is received, at S53, by the first voice recognition
module 101 through the microphone 7c of the user inter-
face 7b. At S54, the first voice recognition module 101
performs the voice recognition operations on the re-
ceived voice data to produce corresponding text data. At
S55, the text data is transmitted through the first wireless
communication module 109 to the remote communica-
tion device 20 over the wireless communication network
30.
[0039] At S56, the first wireless communication mod-
ule 109 receives text data from the remote communica-
tion device 20 over the wireless communication network
30 and the received text data is transferred to the first
text-to-voice conversion module 103. At S57, the first
text-to-voice conversion module 103 performs text-to-
voice conversion operations to convert the text data into
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corresponding voice data. The voice data is passed to
the speaker 7d to be outputted to the passenger in the
elevator car 6. The steps of S53-S57 may be repeated
until it is determined that the communication is terminated
at S58.
[0040] According to the embodiments of the present
invention, instead of transmitting voice data, correspond-
ing text data is transmitted over a wireless communica-
tion network. Thus, data processing procedures per-
formed by a wireless communication module of a com-
munication unit in an elevator system or a remote com-
munication device could be simplified. In addition, a nar-
rower bandwidth, less power and cost could be required
for the wireless communication in the elevator system
and thereby providing higher availability and connectiv-
ity. As a further benefit, quality of speech signals output
from the speakers is standardized.
[0041] While the invention has been described with ref-
erence to exemplary embodiments, it will be understood
by those skilled in the art that various changes may be
made and equivalents may be substituted for elements
thereof without departing from the scope of the invention.
In addition, many modifications may be made to adopt a
particular situation or material to the teachings of the in-
vention without departing from the essential scope there-
of. Therefore, it is intended that the invention is not limited
to the particular embodiments disclosed, but that the in-
vention includes all embodiments falling within the scope
of the claims.

References

[0042]

2 elevator system
3 tension member
4 hoistway
5 drive
6 elevator car
7a elevator hall call panel
7b user interface
7c, 211a microphone
7d,211b speaker
8 landing
9 landing door frame
10 communication unit
11 elevator car door
15 elevator control
16 floor of the elevator car
17 sidewall of the elevator car
18 ceiling of the elevator car
20 remote communication device
30 wireless communication network
101 first voice recognition module
103 first text-to-voice conversion module
105 first control module
107,205 memory
109 first wireless communication module

201 second wireless communication module
203 second control module
205 memory
207 second voice recognition module
209 second text-to-voice conversion module

Claims

1. A wireless communication apparatus for an elevator
system (2), the wireless communication apparatus
comprising:

a user interface module (7b) placed in an eleva-
tor car (6) of the elevator system (2), the user
interface module (7b) providing a user interface
for a passenger in the elevator car (6) and in-
cluding a microphone (7c);
a voice recognition module (101) configured to
recognize voice data inputted through the mi-
crophone (7c) by the passenger and to convert
the recognized voice data into text data;
a wireless communication module (109) config-
ured to make a wireless connection with a re-
mote communication device (20) to transmit the
text data over a wireless communication net-
work (30); and
a control module (105) configured to control the
wireless communication module (109) to set up
the wireless connection with the remote com-
munication device (20) over the wireless com-
munication network (30).

2. The wireless communication apparatus according to
claim 1, wherein the user interface module (7b) fur-
ther comprises a speaker (7d), and the wireless com-
munication apparatus further comprises:
a text-to-voice conversion module (103) configured
to convert text data received from the remote com-
munication unit (20) into voice data and to transfer
the voice data to the speaker (7d).

3. The wireless communication apparatus according to
claim 2, wherein the voice recognition module (101),
the wireless communication module (109), the text-
to voice conversion module (103), and the control
module (105) are implemented in a communication
unit (10).

4. The wireless communication apparatus according to
claim 3, wherein the communication unit (10) is pro-
vided on a top of the elevator car (6).

5. The wireless communication apparatus according to
claim 3, wherein the communication unit (10) is
placed in a head room or a machine room above,
beneath, or next to a hoistway (4) of the elevator
system (2).
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6. The wireless communication apparatus according to
any of the preceding claims, wherein the wireless
communication network (30) is any of Low-Power
Wide-Area Network (LPWAN), Low-Range-Wide-
Area-Network (LoRaWAN), Wi-Fi, and Bluetooth
networks.

7. The wireless communication apparatus according to
any of claims 3-6, wherein the user interface module
(7b) and the communication unit (10) are configured
to make at least one of a wire communication or a
wireless communication.

8. A remote communication device (20) configured to
carry out a wireless communication with an appara-
tus according to any of the preceding claims, the
remote communication apparatus (20) comprising:

a user interface module (211) comprising a mi-
crophone (211a) and a speaker (211b);
a voice recognition module (207) configured to
recognize voice data inputted through the mi-
crophone (211a) and to convert the recognized
voice into text data;
a wireless communication module (211) config-
ured to make a wireless connection with a com-
munication unit (10) placed in an elevator sys-
tem to transmit the text data over a wireless com-
munication network (30);
a text-to-voice conversion module (209) config-
ured to convert text data received from the com-
munication unit (10) into voice data and to trans-
fer the voice data to the speaker (211b); and
a control module (203) configured to control the
wireless communication module (201) to set up
the wireless connection with the communication
unit (10) over the wireless communication net-
work (30).

9. The remote communication apparatus (20) accord-
ing to claim 8 or 9, wherein the remote communica-
tion device (20) is configured to be used by a person
who is responsible for managing the elevator system
(2).

10. The remote communication apparatus (20) accord-
ing to claim 8, wherein the remote communication
device (20) is configured to be placed in a manage-
ment center of the elevator system (2).

11. An elevator system (2) equipped with a wireless
communication apparatus according any one of
claims 1 to 7.

12. A method of voice communication in an elevator sys-
tem (2), the method comprising:

setting up a wireless connection between a com-

munication unit (10) placed in the elevator sys-
tem (2) and a remote communication device (20)
upon receiving a passenger’s input through an
interface module placed in an elevator car (6) of
the elevator system (10);
receiving the passenger’s voice data via a mi-
crophone (7c) arranged in the elevator car (6);
performing a voice recognition process for the
received voice data to produce corresponding
text data; and
transmitting the text data to the remote commu-
nication device (20) over the wireless commu-
nication network (30).

13. The method according to claim 12, further compris-
ing
receiving text data from the remote communication
device (20);
performing a text-to-voice conversion process for the
received text data to produce corresponding voice
data; and
outputting the produced voice data through a speak-
er (7d) arranged in the elevator car (6).

14. The method according to claim 12 or 13, wherein the
wireless communication network (30) is any one of
Low-Power Wide-Area Network (LPWAN), Low-
Range-Wide-Area-Network (LoRaWAN), Wi-Fi, and
Bluetooth networks.
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