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(54) ELEVATOR CONTROL DEVICE

(57) A control device for an elevator includes: board-
ing-scheduled passenger number calculating means for
calculating, based on information from an ID information
collating device for reading ID information on each pas-
senger to determine whether to authenticate the ID in-
formation or not, the number of passengers scheduled
to board a car as a boarding passenger number schedule
value; boarding-completed passenger number detecting

means for detecting the number of passengers having
boarded the car as a boarding passenger number com-
pletion value; determination means for determining
whether or not the boarding passenger number schedule
value and the boarding passenger number completion
value are equal to each other; and travel supervising
means for controlling operation of the elevator based on
information from the determination means.

FIG. 1

-3
15 s 16 14
< L
R ]
DETERMI- ATTENTION | |MONITORING| | OPERATION
13-T~—{ NATION ATTRACTING| | COMMAND CONTROL |N_-17
MEANS MEAN MEANS MEANS
- I | I [y
“— i i E—
BOARDING- BOARDING-
SCHEDULED | | COMMUNI- | | COMPLETED | | DESTINATION
PASSENGER CATION PASSENGER FLOOR
NUMBER NUMBER | |REGISTERING
CALCULATING CALCULATING MEANS
MEANS ( MEANS
[ { [
) / ) )
" 9 12 10
ID DATA
SRR 1
g—| _ IMAGE
RECORDER __I
~—18
6fﬂ ol
7
5 COLATION
57T TERMINAL [ [~ !

~—4

Printed by Jouve, 75001 PARIS (FR)



1 EP 1930 276 A1 2

Description
Technical Field

[0001] The presentinventionrelatesto a control device
for an elevator which controls the operation of the eleva-
tor.

Background Art

[0002] Conventionally, with a view to making an im-
provement in security effect, there has been proposed
an elevator having a structure in which the movement of
a car is controlled based on information from an ID infor-
mation collation terminal installed in a hall of an apart-
ment house. In the conventional elevator as described
above, ID data input to the ID information collation ter-
minal are collated with pre-registered data. Only when
the ID data are authenticated, an electric lock for the hall
is unlocked, and the car is moved to a floor where the
hall is located (e.g., see Patent Document 1).

[0003] Conventionally, there has also been proposed
an elevator having a structure in which a car is allocated
based on personal identification information recognized
by an identification device installed at each landing. In
the elevator as described above, when a passenger
boards the car, a destination floor of the passenger is
automatically registered (e.g., see Patent Document 2).
[0004] Patent Document 1: JP 2002-129793 A
Patent Document 2: JP 2002-265154 A

Disclosure of the Invention
Problem to be solved by the Invention

[0005] However, when a plurality of passengers board
the car at the same time, it is also conceivable that some
of them do not input their ID information. Accordingly, in
an office building or the like where there is, for example,
a dedicated floor intended to permit visits of certain peo-
ple only, there is a risk that other passengers who have
not input their ID information as well as those certain
people who have input their ID information enter the ded-
icated floor.

[0006] The present invention has been made to solve
the above-mentioned problem, and it is therefore an ob-
ject of the present invention to obtain a control device for
an elevator capable of making an improvement in secu-
rity effect.

Means for solving the Problem

[0007] A control device for an elevator according to the
present invention includes: boarding-scheduled passen-
ger number calculating means for calculating, based on
information from an ID information collating device for
reading ID information on each passenger to determine
whether to authenticate the ID information or not, the
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number of passengers scheduled to board a car as a
boarding passenger number schedule value; boarding-
completed passenger number detecting means for de-
tecting the number of passengers having boarded the
car as a boarding passenger number completion value;
determination means for determining whether or not the
boarding passenger number schedule value and the
boarding passenger number completion value are equal
to each other; and travel supervising means for control-
ling operation of the elevator based on information from
the determination means.

Brief Description of the Drawings
[0008]

Fig. 1 is a functional block diagram showing an ele-
vator system according to Embodiment 1 of the
present invention.

Fig. 2 is a flowchart for explaining the operation of
the elevator system of Fig. 1.

Best Mode for carrying out the Invention

[0009] A preferred embodiment of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0010] Fig. 1is a functional block diagram showing an
elevator system according to Embodiment 1 of the
present invention. Referring to Fig. 1, an ID data collation
terminal 1 for reading ID information on passengers is
installed at a landing of each floor. For example, a card
reader for reading information on cards and a fingerprint
reading device for reading fingerprints of passengers can
be mentioned as the ID data collation terminal 1. The ID
information read by the ID data collation terminal 1 is
transmitted to an ID data collation controller 2 for deter-
mining whether to authenticate the ID information or not.
[0011] The ID information on the passengers is pre-
registered in the ID data collation controller 2 as informa-
tion for collation. The ID data collation controller 2 collates
the ID information read by the |Ddata collation terminal
1 with the information for collation, thereby determining
whether to authenticate the ID information or not. When
apiece of ID information on a passenger is authenticated,
a piece of information for transmission corresponding to
the authenticated ID information (e.g., piece of personal
information such as destination floor) is transmitted from
the ID data collation controller 2 to a control device 3 for
an elevator.

[0012] Acar4isprovided with anindicator (information
display) 5 for indicating information within the car 4, and
a monitoring system 6 for monitoring the interior of the
car 4. The monitoring system 6 has a monitoring camera
7 for imaging the interior of the car 4, and an image re-
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corder 8 for recording image information from the moni-
toring camera 7. The car 4 is also provided with a weigh-
ing device (not shown) for measuring a weight within the
car 4.

[0013] The controldevice 3 has communication means
9, destination floor registering means 10, boarding-
scheduled passenger number calculating means 11,
boarding-completed passenger number detecting
means 12, determination means 13, and travel supervis-
ing means 14.

[0014] The communication means 9 communicates in-
formation to and from external components such as the
ID data collation controller 2 and the weighing device.
Thatis, the transmission of information between the con-
trol device 3 and the external components is carried out
via the communication means 9.

[0015] The destination floor registering means 10 reg-
isters a destination floor of the car 4 based on information
from the ID data collation controller 2. That is, the infor-
mation from the ID data collation controller 2 includes
information on a destination floor of each passenger. A
registration of a call for the car 4 is automatically made
in the control device 3 based on the information on the
destination floor.

[0016] The boarding-scheduled passenger number
calculating means 11 calculates the number of passen-
gers scheduled to board the car 4 as a boarding passen-
ger number schedule value, based on the information
from the ID data collation controller 2. Specifically, the
boarding-scheduled passenger number calculating
means 11 detects the number of times of the reading of
ID information by the ID data collation terminal 1 from a
moment of completion of a last door-closing operation
for an elevator doorway to a moment of completion of a
current door-closing operation (i.e., during single board-
ing process), and calculates the detected number of
times as a boarding passenger number schedule value.
[0017] The boarding-completed passenger number
detecting means 12 detects the number of passengers
having boarded the car 4 as a boarding passenger
number completion value, based on information from the
weighing device. Specifically, the boarding-completed
passenger number detecting means 12 detects a weight
within the car 4 measured by the weighing device, and
divides the detected weight by a preset weight per pas-
senger (65 kg in this example) to calculate a boarding
passenger number completion value.

[0018] The determination means 13 determines
whether or not the boarding passenger number schedule
value and the boarding passenger number completion
value are equal to each other, based on information from
the boarding-scheduled passenger number calculating
means 11 and information from the boarding-completed
passenger number detecting means 12.

[0019] The travel supervising means 14 controls the
operation of the elevator based on information from the
determination means 13 and information from the desti-
nation floor registering means 10. The travel supervising
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means 14 has attention attracting means 15, monitoring
command means 16, and operation control means 17.
[0020] When the boarding passenger number sched-
ule value and the boarding passenger number comple-
tion value are different from each other, the attention at-
tracting means 15 outputs an attention indication com-
mand to the indicator 5. Upon receiving the attention in-
dication command, the indicator 5 indicates that there is
an abnormality in the number of passengers (e.g., "There
is at least one person who has not input his/her ID.").
That is, when the boarding passenger number schedule
value and the boarding passenger number completion
value are different from each other, the attention attract-
ingmeans 15 issues to the interior of the car 4 an an-
nouncement that there is an abnormality in the number
of passengers.

[0021] When the boarding passenger number sched-
ule value and the boarding passenger number comple-
tion value are different from each other, the monitoring
command means 16 outputs (issues) a monitoring com-
mand to the monitoring system 6. Upon receiving the
monitoring command, the monitoring system 6 records
image information from the monitoring camera 7 into the
image recorder 8.

[0022] When the boarding passenger number sched-
ule value and the boarding passenger number comple-
tion value are equal to each other, the operation control
means 17 performs normal opening/closing operations
for the elevator doorway, and moves the car 4 to desti-
nation floors registered by the destination floor register-
ing means 10. When the boarding passenger number
schedule value and the boarding passenger number
completion value are different from each other, the op-
eration control means 17 causes the car 4 to wait for a
predetermined time while holding the elevator doorway
in a door-open state, and then performs a door-closing
operation to move the car 4 to the destination floors.
[0023] An ID information collating device 18 has the
ID data collation terminal 1 and the ID data collation con-
troller 2.

[0024] The control device 3 is constituted by a compu-
ter having a calculation processing portion (CPU), a stor-
age portion (ROM, RAM, and the like), and signal input/
output portions. The functions of the communication
means 9, the destination floor registering means 10, the
boarding-scheduled passenger number calculating
means 11, the boarding-completed passenger number
detecting means 12, the determination means 13, and
the travel supervising means 14 are realized by the com-
puter constituting the control device 3.

[0025] That is, control programs for realizing the func-
tions of the communication means 9, the destination floor
registering means 10, the boarding-scheduled passen-
ger number calculating means 11, the boarding-complet-
ed passenger number detecting means 12, the determi-
nation means 13, and the travel supervising means 14
are stored in the storage portion of the computer. The
calculation processing portion performs a calculation
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processing regarding the function of the control device 3
based on the control programs.

[0026] Next, an operation will be described. Fig. 2is a
flowchart for explaining the operation of the elevator sys-
tem of Fig. 1. As shown in Fig. 2, when the ID data col-
lation terminal 1 reads ID information on a passenger
and the ID data collation controller 2 authenticates the
read ID information (S10), personal information on the
passenger (e.g., information on a destination floor) is
transmitted from the ID data collation controller 2 to the
control device 3. In a case where a plurality of pieces of
ID information are authenticated by the ID data collation
controller 2, pieces of personal information on passen-
gers corresponding to the respective pieces of ID infor-
mation are transmitted to the control device 3.

[0027] After that, the boarding-scheduled passenger
number calculating means 11 detects the number of
times of transmission of information from the ID data col-
lation controller 2 to the control device 3, thereby calcu-
lating a boarding passenger number schedule value
(S11).

[0028] After that, the boarding-completed passenger
number detecting means 12 calculates the number of
passengers having boarded the car 4 as a boarding pas-
senger number completion value, based on information
from the weighing device (S12).

[0029] After that, the destination floor registering
means 10 automatically registers destination floors of the
passengers having boarded the car 4, based on the in-
formation from the ID data collation controller 2 (S13).
[0030] After that, the determination means 13 deter-
mines whether or not the boarding passenger number
schedule value calculated by the boarding-scheduled
passenger number calculating means 11 and the board-
ing passenger number completion value calculated by
the boarding-completed passenger number detecting
means 12 are equal to each other (S14). When the board-
ing passenger number schedule value and the boarding
passenger number completion value are equal to each
other, the door-closing operation for the elevator doorway
is performed (S15), and the car 4 is moved to the auto-
matically registered destination floors.

[0031] When the boarding passenger number sched-
ule value and the boarding passenger number comple-
tion value are not equal to each other, the attention at-
tracting means 15 outputs an attention indication com-
mand to the indicator 5, so the indicator 5 indicates an
attention attracting message such as "There is at least
one person who has not input his/her ID." (S16). The
monitoring command means 16 outputs a monitoring
command to the monitoring system 6, so image informa-
tion from the monitoring camera 7 is recorded into the
image recorder 8 (S17).

[0032] Then, after the lapse of a predetermined time,
the door-closing operation for the elevator doorway is
performed (S15), and the car 4 is moved to the automat-
ically registered destination floors.

[0033] Inthe control device for the elevator configured
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as described above, the number of passengers sched-
uled to board the car 4 is calculated as a boarding pas-
senger number schedule value based on information
from the ID information collating device 18, the number
of passengers having boarded the car 4 is calculated as
a boarding passenger number completion value, and it
is then determined whether or not the boarding passen-
ger number schedule value and the boarding passenger
number completion value are equal to each other. It is
therefore possible to determine with ease whether or not
an outsider other than the passengers having registered
their ID information has boarded the car 4. Accordingly,
it is possible to prevent an outsider from entering a ded-
icated floor intended to permit visits of certain people
only, and hence make an improvement in security effect.
[0034] When the boarding passenger number sched-
ule value and the boarding passenger number comple-
tion value are different from each other, the attention at-
tracting means 15 causes the indicator 5 to indicate that
there is an abnormality in the number of passengers. It
is therefore possible to inform the passengers within the
car 4 that there is at least one outsider among them.
[0035] When the boarding passenger number sched-
ule value and the boarding passenger number comple-
tion value are different from each other, the monitoring
command means 16 issues a command to the monitoring
system 6 for monitoring the interior of the car 4. Itis there-
fore possible to take measures such as recordation of
the interior of the car 4 as an image at a time when there
is an outsider on board. It is thus possible to identify the
outsider and make a further improvement in security ef-
fect.

[0036] In the foregoing example, when the boarding
passenger number schedule value and the boarding pas-
senger number completion value are different from each
other, the attention attracting means 15 causes the indi-
cator 5 to indicate that there is an abnormality in the
number of passengers. However, it is also appropriate
to provide a speaker within the car 4 and inform the in-
terior of the car 4 through a voice from the speaker that
there is an abnormality in the number of passengers.
[0037] In the foregoing example, the door-closing op-
eration for the elevator doorway is started after the lapse
of the predetermined time from the start of indication of
a warning by the indicator 5. However, it is also appro-
priate to perform an operation of, for example, blinking a
door-closing button provided within the car 4 and keep
the door-closing operation from being started until a pas-
senger operates the door-closing button.

[0038] Inthe foregoing example, the command issued
by the monitoring command means 16 is transmitted to
the monitoring system 6 provided in the car 4. However,
it is also appropriate to transmit a command issued by
the monitoring command means 16 to a central supervi-
sory room (monitoring center) for monitoring and control-
ling the operation of the elevator in a concentrated man-
ner. Inthis manner as well, it is possible to take measures
such as alteration in the operation of the elevator and
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make an improvement in security effect.

[0039] In the foregoing example, the boarding-sched-
uled passenger number calculating means 11 calculates
the number of times of the reading of ID information by
the ID data collation terminal 1 as a boarding passenger
number schedule value. However, it is also appropriate
to pre-register in the ID data collation controller 2 infor-
mation on the number of passengers corresponding to
the ID information, and hence ensure that the information
on the number of passengers is included in the informa-
tion from the ID data collation controller 2. In this case,
the boarding-scheduled passenger number calculating
means 11 integrates the number of passengers included
in the information from the ID data collation controller 2,
thereby calculating aboarding passenger number sched-
ule value.

[0040] It is also appropriate to cause the ID data col-
lation terminal 1 to read information on, for example, a
card for changing the number of passengers, and hence
ensure that information for changing the number of pas-
sengers is additionally included in the information on the
number of passengers included in the information from
the ID data collation controller 2. In this manner, itis pos-
sible to ensure that information such as "plural" or "arbi-
trary number" is included in the information on the
number of passengers. Thus, even when a passenger
who has not registered his/her ID information is invited
or guided, the indicator 5 can be prevented from indicat-
ing an unnecessary warning or the like.

[0041] Intheforegoing example, the boarding passen-
ger number completion value is calculated based on in-
formation from the weighing device for measuring the
weight within the car 4. However, it is also appropriate
to calculate a boarding passenger number completion
value based on information from a photoelectric sensor
for detecting passengers passing through the elevator
doorway. In this case, the number of times of detection
of passengers by the photoelectric sensor is adopted as
the boarding passenger number completion value. The
photoelectric sensor is provided on an elevator door for
opening/closing the elevator doorway.

Claims
1. A control device for an elevator, comprising:

boarding-scheduled passenger number calcu-
lating means for calculating, based on informa-
tion from an ID information collating device for
reading ID information on each passenger to de-
termine whether to authenticate the ID informa-
tion or not, the number of passengers scheduled
to board a car as a boarding passenger number
schedule value;

boarding-completed passenger number detect-
ing means for detecting the number of passen-
gers having boarded the car as a boarding pas-
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senger number completion value;
determinationmeans for determining whether or
not the boarding passenger number schedule
value and the boarding passenger number com-
pletion value are equal to each other; and
travel supervising means for controlling opera-
tion of the elevator based on information from
the determination means.

The control device for an elevator according to Claim
1, wherein the travel supervising means has atten-
tion attracting means for announcing to an interior
of the car that there is an abnormality in the number
of passengers when the boarding passenger
number schedule value and the boarding passenger
number completion value are different from each oth-
er.

The control device for an elevator according to Claim
1 or 2, wherein the travel supervising means has
monitoring command means for announcing to a
monitoring system for monitoring the interior of the
car that there is an abnormality in the number of pas-
sengers when the boarding passenger number
schedule value and the boarding passenger number
completion value are different from each other.
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FIG. 2
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