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(57) Abstract: The present invention discloses a solu-
tion for maintaining passenger- specific favorite floor
lists in an elevator system, which comprises at least
one elevator (10a, 10b), call- giving devices (12, 22)
for registering calls given by the passengers, a control
system (10c¢) that is responsive to the aforementioned
calls and memory means (15, 25), in which is recorded
at least one passenger-specific favorite floor list. A
passenger is identified in connection with giving a call
on the basis of the ID number of an identifier (11, 21).
The favorite floor list is updated on the basis of calls
given by the passenger and/or a given updating cri-
terion.
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Arrangements for maintaining favorite floor lists in elevator systems

FIELD OF THE INVENTION

The invention relates to elevator systems. More
particularly the invention relates to a method and to
an elevator system for maintaining passenger-specific

lists of favorite floors.

BACKGROUND OF THE INVENTION

With regard to elevator s&stems, a call-giving method
is known in which a passenger can give a so-called
destination call to an elevator system by means of an
identifier, "e:g. by means of an RFID identifier (Radio
Ergguengyﬂﬁldgg;ifier) in his/her ©possession. The
;igVEtB} .S§stén{ must in this case be provided with
reader units, which read the data contained by the
identifier (so-called identification data)  and
transmit it to the elevator system. On the basis of
the identification data the elevator system determines
the destination floor specific to the passenger and
allocates from the elevator system an elevator for
taking: the passenger to the floor in guestion. The
destination floor can be e.g. a floor on which the
workpoint or apartment of the passenger is situated.
If the reader wunit. 1is in an elevator <car, the
passenger can give a destination call also in the
eléﬁator car in the manner described above. O0Often

access control is also connected to the aforementioned

prior—-art soluticns in such a way that for each

passenger information about those destination floors
in the building to which the passenger has an access
right 1s recorded in the elevator system or in a

special access control system.

A number of drawbacks are, however, connected to the

call-giving solutions described above. The information
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to be connected to the identifier of a passenger, such
as the destination floors to be connected to automatic
calls (so-called default floors), must be manually
configured into the elevator system or into an access
control system in connection with the elevator system.
Configuration is generally performed by the system
administrator, which iﬁcreases the maintenance costs
of the system and in general hampers the flexible use
of identifiers. Also, in situations in which a
resident or other constant visitor to the building
ceases visiting the building, his/her information must
be removed from the aforementioned elevator system or
access control system manually. In solutions according
to prior art the default floors are generally one. per
passenger, which the passenger cannot himself/herself
change. The solutions are therefore poorly suited to
situations 1in which a passenger has a number of
favorite floors, to which he/she from time to time

wants to travel.

AIM OF THE INVENTION

The aim of the present invention is to eliminate or at
least to alleviate the drawbacks presented above that
occur in prior-art solutions. The aim of the invention
is also to achieve one or more of the following

objectives:

- a self~learning system, which automatically
maintains/updates the favorite floor lists of
each passenger for presentation to the passenger
"in connection with giving a call,

- to facilitate and speed up travel in an elevator
system, '

- to reduce the maintenance costs of an elevator

system and/or of an access control system,
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- a dynamic system, which adapts automatically to
changes occurring in the travel habits of a
passenger, and

- a solution that is easy to add to/modernize in

existing elevator systems.

SUMMARY OF THE INVENTION

The method according to the invention is characterized

by what 1is disclosed in the characterization part of

claim 1. The elevator system according to the

invention is characterized by what is presented in the
characterization part of claim 7. Other embodiments of
the invention are characterized by what is disclosed
in the other claims. Some inventive embodiments are
also presented in the descriptive section and in the
drawings of the present application. The inventive
content of the application <can also be defined
differently than in the claims presented below. The
inventive content may also consist of several separate
inventions, especially if the invention is considered
in the light of expressions or implicit sub-tasks or

from the point of view of advantages or categories of

‘advantages achieved. In this case, some - of the

attributes contained in the <claims below may be
superfluous from the point of view of separate
inventive concepts. The features of the various
embodiments can be applied within the framework of the
basic inventive concept in conjunction with other

embodiments.

The present invention also discloses a method for
maintaining favorite floor 1lists in an elevator
system, which comprises at least one elevator, call-
giving devices for registering calls given by the

passengers, a control system that is responsive to the
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aforementioned calls, and memory means, in which 1is
recorded at least one passenger-specific favorite
floor 1list, and in which method a passenger 1is
identified in connection with giving a call. In the
method the passenger-specific favorite floor list is
updated on the basis of calls given by the passenger
and/or given updating criteria. A call refers in this
context to a destination call given outside the
elevator and also to a destination call given in an
elevator car. A favorite floor list means a list in
which there is at least one destination floor, a so-
called favorite floor, related to the registered calls
of a user. Updating of a favorite floor list means in
this context that a new favorite floor is added to the
favorite floor list and/or a favorite floor already on
the favorite floor list is removed and/or the sequence
of favorite floors is changed in the favorite floor
list. A favorite floor list is updated on the basis of
a given updating criterion, which is €.g. one or more
of the following rules:

- the destination floors to which a passenger has
last traveled are added to the favorite floor
list and, if necessary, the oldest favorite
floors, to which the passenger has not given
calls, are removed.

- the destination floors to which a passenger has
made the most elevator journeys in a certain time
period, e.g. during the last 30 days, are added
to the favorite floor 1list. If necessary, the
favorite floors to which the passenger has given
the least calls in the aforementioned time period
are removed from the favorite floor list.

- a favorite floor is removed from the favorite
floor 1list, if the given time 1limit from the
previous call by a passenger to the favorite

floor in question has expired;
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- all the data related to the favorite floor 1lists
of a passenger is removed from the memory of the
elevator system, 1if the passenger has not given a

single elevator call within a given time limit.

A passenger is identified when the passenger is at a
call-giving device/in an elevator lobby ready to give
his/her call. Any identification technology whatsocever
suited to the purpose can be used for identifying a
passenger, such as e.g. a personal RFID identifier, a
code sent by a mobile phone and/or a bio-identifier.
For reading the identification data contained by an
identifier, the elevator system, e.g. the call-giving
devices (call panels), is/are provided with suitable

reader units.

The basic concept of the invention 1is that the
elevator system, or a system in connection with it,
records data about the Jjourneys made by a passenger,
on the basis of the data forms favorite floor lists,
which the system maintains automatically on the basis
of the desired updating criteria. When a passenger 1is
identified before registration of a call, the elevator
system presents the call-giving pushbuttons according
to the favorite floor 1list (i.e. to favorite floors)
e.g. in a highlighted manner compared to the other
call-giving pushbuttons (i.e. to other than favorite
floors). A stronger light intensity and/or a variation
in light intensity (i.e. flashing) of text/a symbol
connected to a pushbutton can be used as highlighting.

In one embodiment of the invention favorite floor
lists specific to departure floors and/or specific to
periods of time are formed. From the favorite floor
lists formed the active favorite floor 1list is
selected on the basis of the departure floor of the

passenger and/or of the calendar time. Only the active
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favorite floor list is shown to passenger on a call-
giving device and is updated on the basis of a call
given by the passenger. As a result of the embodiment,
the optimal favorite floor 1list can be shown to a
passenger regardless of from which £floor and when

he/she requests elevator service.

In one embodiment of the invention the elevator system
comprises a number of elevator groups, among which the
favorite floor lists are distributed. As a result of
the embodiment, a passenger has in his/her use the
same favorite floor lists regardless of which elevator

group he/she uses in the building.

The present invention also discloses an elevator
system, which comprises at least one elevator, call-
giving devices for registering calls given Dy the
passengers, a control system that is responsive to the
aforementioned calls, means for identifying a
passenger in connection with giving a call and also
memory means, in which 1is recorded at 1least one
passenger-specific favorite floor list. According to
the invention the elevator system 1s arranged to
update the aforementioned favorite floor list on the
basis of calls given by a passenger and/or a given

updating criterion.

With the solution according to the invention numerous
advantages are achieved compared to prior-art
solutions. The elevator system according to the
invention 1is a self-learning system and does not
therefore require human resources for configuring or
maintaining passenger-specific favorite floors. The
teaching of favorite floors 1is based on elevator
journeys made by the passenger himself/herself, making

the system easy-to-use and flexible. The system
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according to the invention adapts to changes occurring
in the travel habits of a passenger by updating the
favorite floor lists automatically. As a result of the
invention a favorite floor 1list does not grow
unreasonably, because favorite floors generated by
journeys made randomly/seldom are removed from it. As
a result of the invention information about people who
will presumably no longer use the elevator system
according to the invention is removed automatically
from the system, and does not therefore 1load the
system unnecessarily. On the whole travel in an
elevator system according to the invention is speeded
up and facilitated by updating perscnal favorite floor
lists and by indicating the call buttons relating to
them clearly and differently from the other call
buttons in connection with <call-giving. 'In this
context, reference is also made to the other
advantages to ‘be achieved with the invention, which
are presented above 1in connection with the. different

embodiments.

LIST OF FIGURES
In the following, the invention will be described in
detail by the aid of some examples of its embodiments,

wherein:

Fig. 1 presents one elevator system according to the

invention, and

Fig. 2 presents a second elevator system according to

the invention.

DETAILED DESCRIPTION OF THE INVENTION
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Fig. 1 presents one elevator system 10 according to
the invention, which comprises the elevators 10a and
10b, a control system 10c of the elevator system,
call-giving devices 12 connected to the control system
10c for registering calls given by the passengers and
also memory means 15 in connection with the control
System, in which memory means passenger-specific
favorite floor lists are recorded. A  personal
identifier 11 1is given for the use of a passenger,
which identifier is e.g. an RFID identifier and the

identification data contained by which can be read

; with reader units 19 in connection with the call-

giving device 12. The reading distance is preferably

SO long that the reader unit can read the
identification data when the identifier 11 is e.g. in
the pocket of a passenger. The identification data
containS-e.g. an individual ID number, which ID number
the reader unit 14 reads and transmits to cohtrol
system 10c. Call-giving devices 12 and reader units 19
can also be disposed in the elevator <cars (not
presented in Fig. 1). The memory means 15 can also be
distributed into one or more call-giving devices 12 in
such a way that in each call-giving device there are
the favorite floor lists of at least one passenger,
the updating of which lists 1is managed by the call-
giving device in question. As a result of the
distribution of the memory means it is easy to provide
the elevator system with a solution according to the
invention by modernizing only the call-giving devices
without modernizing the rest of the apparatus
belonging to the elevator system, e.g. the control

system 10c.

The call-giving devices 12 are preferably destination
operating panels implemented with touch-sensitive
displays. Fig. 1 presents only the destination
operating panel 12 on floor F1 (entrance lobby floor),
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which panel can present in the display unit 12b the
desired call buttons 12a and, if necessary, other
information relating to call-giving. The call-giving
devices and/or the reader devices are connected to the
control system via a wireline or wireless data

transfer connection 14.

When the holder (a passenger) of an identifier 11
arrives in the entrance lobby F1 of a building, he/she
goes to the call-giving device 12, in which case the
reader device 19 reads the ID number of the identifier
11. The control system receives the ID number and, on
the basis of it, retrieves from the memory means 15
the favorite floor 1list (so-called active favorite
floor list) of the passenger. The favorite floor list
could have been preliminarily entered into the memory
means 15 manually or a first favorite floor could have
been generated on the basis of the first call given by

the passenger.

Oon the basis of the favorite floor list the control
system configures the call-giving device 12 in such a
way that at least some of the call pushbuttons 12a of
favorite floors are presented on the call-giving
device highlighted compared to the call pushbuttons of
the other floors. Owing to the Thighlighting a
passenger guickly finds the correct call pushbutton,
if he/she is going to any of his/her favorite floors.
If a passenger is going to some other floor than
his/her favorite floor, he/she can give his/her call

with “non-highlighted” call pushbuttons.

One task of the control system 10c is to update the
passenger—-specific favorite floor lists on the basis
of calls given by passengers and/or given updating

criteria, e.g.:
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- the control system adds to the favorite floor
list a destination floor to which a passenger has
last traveled and which is not vyet on the
favorite floor list. At the same time the control
system removes from the favorite floor 1list a
favorite floor to which the last Journey made by
the passenger was the longest time ago. The
maximum length of a favorite floor 1list is in
this way kept constant, containing e.q. 10
favorite floors.

- the control system counts the numbers of elevator
journeys/calls made by the passenger to different
destination floors during a certain period of
time, e.g. during the last 30 days. Based on the
numbers the control system updates the favorite
floor 1list in such a way that the destination
floors to which the passenger has given most
calls are on the list. The maximum length of the
favorite floor list is set e.g. to ten favorite
floors.

- The control system removes a favorite floor if
the given time limit from the previous call by a
passenger to the favorite floor in question has
expired.

- the control system removes from the memory means
all the data related to the favorite floor lists
of- a passenger, i1f the passenger has not given a
single call to the elevator system within a given

time limit.

In the example presented above reader units 14 are in
connection with the call-giving devices 12 in the
elevator lobbies, which reader units read the
identification data contained by the identifiers 11 in
the possession of passengers. The control system has
information about the location of the reader units, so

it can deduce in which elevator lobby of which floor
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(departure floor) and at which call-giving device the
passenger 1is at any given time and can utilize the
information in the selection of a favorite floor list,
such as e.g. if the favorite floors are specific to
the departure floor. In this embodiment the control
system maintains per each departure floor its own
favorite flcor list, which it updates depending on the
departure floors on which a call of the passenger is
registered. For example, in the elevator system
according to Fig. 1 the elevator serves the floors F1,
F2.. F10, so each passenger can have 10 favorite floor
lists, from which the favorite floor list
corresponding to the departure floor of the passenger

is selected as the active favorite floor list.

According to a second embodiment of the invention the

favorite floor lists are time-based. In this

embodiment the control system maintains with the

memory means favorite floor lists for a passenger, one
of which 1lists 1s selected as the active favorite
floor list depending e.g. on the time of day and/or on
the day of the week.

Fig. 2 presents a second embodiment of the invention
wherein a terminal device 22, such as e.g. a mobile
phone, in the personal use of a passenger functions as
a call-giving device, which 1is provided with e.g. a
touch~sensitive display 22a and also with application
software for utilizing favorite floor lists. A reader
device 29 is e.g. a Bluetooth base station or some
other reader device applicable to wireless data
transfer, which device receives an ID number, e.g. the
phone number of a mobile phone, sent by the terminal
device 22. In this embodiment favorite floor lists can
be recorded in the manner described above in the
memory means 15 but are transmitted to a terminal

device and presented to a passenger in the call-giving



WO 2014/049201 PCT/FI12013/050897

10

15

20

12

phase on the display 22b of the terminal device.
Alternatively passenger-specific favorite floor lists
can be recorded in the memory 25 of a terminal device

and they can be updated in the manner described above.

According to one embodiment o©of the invention the
favorite floor lists are distributed among two or more
elevator groups. In this embodiment the elevator
groups can have a common memory means 15, in which the
elevator groups (group controls) have reading rights
and writing rights, or the passengers have terminal
devices 22, in the memories 25 of which passenger-

specific favorite floor lists are maintained.

The invention is not only limited to be applied to the
embodiments described above, but instead many
variations are possible within the scope of the
inventive concept defined by the claims. Thus, .for
example, the control system 10c can comprise one or

more control apparatuses.



WO 2014/049201 PCT/FI12013/050897

10

15

20

25

30

35

13

CLAIMS

1. Method for maintaining favorite floor
lists 1in an elevator system, which elevator system
comprises at least one elevator, call-giving devices
for registering calls given by the passengers, a
control system that is responsive to the
aforementioned calls, and memory means, 1in which is
recorded at least one passenger-specific favorite
floor 1list, and in which method a passenger 1is
identified in connection with giving a call,
characterized 4in that the method comprises
tLhe phase:

the aforementioned favorite floor list is updated
on the basis of calls given by the passenger and/or a
given updating criterion. ,

‘ 2. Method according to claim 1,
characterized in that the favorite floor 1list
is updated on the basis of the destination floor data
of the most recent calls given by the passenger.

3. Method according to any of the preceding
claims 1 - 2, eceharacterized in that the
mnethod comprises the phases: the numbers of calls given
by a passenger to different destination floors over a
given period .of time are counted; and the favorite
floor list is updated on the basis of the
aforementioned numbers.

4. Method according to any of the preceding
claims 1 - 3, characterized in ‘that a
favorite - floor is removed from. the favorite floor

list, 1f a passenger has not given a single call to

the aforementioned favorite floor within a given time

limit.
5. Method according to any o¢f the. preceding
claims 1 - 4, characterized in that all the

data related to the favorite floor 1lists of a
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passenger is removed, 1if the passenger has not given a
single call within a given time limit.

6. Method according toc any of the preceding
claims 1 - 5, characterized in that favorite
floor 1lists specific to departure floors and/or
specific to periods of time are formed.

7. Elevator system, which comprises at least
one elevator (10a, 10b), call-giving devices (12, 22)
for registering calls given by the passengers, a
control system (10c) that 1s responsive to the
aforementioned calls, means (10c, 11, 21) for reading
the identification data of an identifier (19, 29) in
the possession of a passenger in connection with
giving a call, and also memory means (15, 25), in
which 1is recorded at 1least one paSsenger—specific
favorite floor list, characterized in that
the control system is arranged to update the
aforementioned favorite fléor list on the basis of the
giving of the calls of a passenger and/or a given
updating criterion.

8. Elevator system according to <claim 7,
characterized in that the control system
(10c¢) is arranged to present one or more call
pushbuttons (12a, 22a) of a favorite floor according
to the aforementioned favorite floor list highlighted
in the call-giving device (12, 22).

9. Elevator system according to claim 7 or 8,
characterized in that the elevator lobbies
(F1, F2 .. F10) and/or the elevator cars (1l0a, 10b) are
provided with reader units (19, 29) for reading the
identification data contained by identifiers (11, 22).

10. Elevator system according to any of the
preceding claims 7 - 9, characterized in that
the memory means (15) is distributed into one or more

call-giving devices (12, 22).



WO 2014/049201 PCT/FI12013/050897

1/2

0 / 10c

18

F10

14

™~

- 10b
F5 N

LT

~10a
F1 | ‘ O\

12a

Fig. 1



WO 2014/049201

PCT/FI12013/050897

2/2
10c
10 /
Na /7 I —
< TN
y U 15
18
F10
14

1
1
I

10b

F5 N

\
]
1
I
1
] .

I ~ 10a

F1

Fig. 2

22.21



INTERNATIONAL SEARCH REPORT Tnternational application No,

PCT/FI2013/050897

A. CLASSIFICATION OF SUBJECT MATTER
See extra sheet

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: B66B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
FI, SE, NO, DK

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
EPO-Internal, WPI

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 6209685 B1 (ZAHARIA V. et al.) 03 April 2001 (03.04.2001)
X abstract, column 3 lines 6 — 13, claims, and figures 1-10

US 5949037 A (OYA K.) 07 September 1999 (07.09.1999)
A abstract, claims, and figures 1-10

US 2006065490 A1 (ZAHARIA V. et al.) 30 March 2006 (30.03.2006)
A abstract, paragraphs 0001, 0005, 0008-0011, 0015-0033, claims, and 1-10
figures

WO 0102279 A1 (OTIS ELEVATOR CO) 11 January 2001 (11.01.2001)
A abstract, page 3 line 20 — page 7 line 8, claims, and figures 1-10

JP 2005162465 A (MITSUBISHI ELECTRIC CORP)
23 June 2005 (23.06.2005)

A abstract [online] EPOQUENET EPODOC & WPI and figures 1-10
US 2007151809 A1 (TYNI T. et al.) 05 July 2007 (05.07.2007)
A abstract, claims, and figure 1-10
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "y document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
"P"  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
12 November 2013 (12.11.2013) 15 November 2013 (15.11.2013)
Name and mailing address of the ISA/FI Authorized officer
National Board of Patents and Registration of Finland Marko Lammintausta
P.O. Box 1160, FI-00101 HELSINKI, Finland
Facsimile No. +358 9 6939 5328 Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

) - International application No.
Information on patent family members

PCT/FI2013/050897

Patent document Publication Patent family Publication

cited in search report date members(s) date

US 2007151809 A1 05/07/2007 CN 1976855 A 06/06/2007
CN 1976855 B 05/09/2012
DE 602005015450 D1 27/08/2009
EP 1768922 A2 04/04/2007
EP 1768922 B1 15/07/2009
ES 2326673 T3 16/10/2009
FI 115521 B 31/05/2005
HK 1100136 A1 07/06/2013
JP 2008504193 A 14/02/2008
JP 5065891 B2 07/11/2012
KR 20070024579 A 02/03/2007
US 7377364 B2 27/05/2008
WO 2006000618 A2 05/01/2006

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT . L
International application No.

PCT/FI2013/050897

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.
B66B 1/14 (2006.01)

Form PCT/ISA/210 (extra sheet)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/FI2013/050897
Patent document Publication Patent family Publication
cited in search report date members(s) date
US 6209685 B1 03/04/2001 CN 1362934 A 07/08/2002
CN 1217843 C 07/09/2005
EP 1189830 A1 27/03/2002
EP 1189830 B1 15/10/2003
JP 2003501333 A 14/01/2003
JP 3964674 B2 22/08/2007
WO 0075062 A1 14/12/2000
US 5949037 A 07/09/1999 CN 1240755 A 12/01/2000
CN 1080242 C 06/03/2002
JP 2000016708 A 18/01/2000
JP 3939027 B2 27/06/2007
KR 20000004874 A 25/01/2000
US 2006065490 A1 30/03/2006 US 7353915 B2 08/04/2008
WO 0102279 A1 11/01/2001 CN 1374923 A 16/10/2002
CN 1236989 C 18/01/2006
DE 60032605 D1 08/02/2007
DE 60032605 T2 11/10/2007
EP 1194358 A1 10/04/2002
EP 1194358 B1 27/12/2006
JP 2003503292 A 28/01/2003
JP 4773655 B2 14/09/2011
US 6202799 B1 20/03/2001
JP 2005162465 A 23/06/2005 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

