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Description
Technical Field

[0001] The presentinvention relates to a group supervisory control apparatus for elevators, which supervises a travel
of an elevator group composed of a plurality of elevators.

Background Art

[0002] For example, in a conventional group supervising system for elevators as described in Patent Document 1,
upon generation of a landing call, a group supervising/controlling apparatus calculates a difference between an arrival
time of an allocation candidate car selected from an elevator group at a boarding floor and that of a user (passenger)
who has performed a landing call operation.

If the allocation candidate car arrives at the landing a predetermined time or more earlier than the user, the group
supervising/controlling apparatus cancels the selection of the car as the allocation candidate in the elevator group so
as to prevent a travel efficiency of the elevator group from being lowered. Therefore, the group supervising/controlling
apparatus selects a car different from the above-mentioned car as the allocation candidate to determine the allocated
car which meets conditions.

[0003] Patent Document 1: JP 2005-112 520 A

Disclosure of the Invention

Problems to be Solved by the Invention

[0004] In some cases, a plurality of continuous landing calls for the same traveling direction are generated on the
same boarding floor within a short period time. Specifically, while a car is yet to leave a boarding floor related with a
previously registered landing call (that is, registered landing call), a new landing call for the same traveling direction as
that of the registered landing call is sometimes generated on the same boarding floor as the boarding floor on which the
registered landing call is generated.

[0005] On the other hand, in the conventional group supervising system for the elevators as described above, a
criterion for the range of users which may be allocated to the same car is not appropriately given. Therefore, if the new
landing call having the same content as that of the registered landing call is generated, the car, which is allocated to the
registered landing call, is also allocated to the new landing call. As a result, a door-open waiting time period of the car
allocated to the registered landing call is extended.

[0006] With the allocation control method as described above, however, if the number of users increases, the door-
open waiting time period of the car on the boarding floor also increases. Therefore, the waiting time period for the user
who is the first to perform the landing call operation becomes longer after the arrival of the car. Moreover, it happens
that the user who has performed the new landing call operation cannot board the car because a door of the car is closed
quickly so that the car leaves the boarding floor or because the car is already fully loaded.

[0007] In addition, in the case where the same car as the car whose door-open waiting time period is extended is
allocated to a landing floor different from the boarding floor, the arrival time of the car at the different landing floor is
greatly delayed.

[0008] Thus, due to the factors described above, the conventional group supervising system for the elevators as
described above has a problem of a lowered travel efficiency of the elevators and a problem of increased discomfort of
the users when a plurality of users continuously perform the landing call operations.

[0009] The present invention has been made to solve the problems described above, and therefore has an object to
provide a group supervisory control apparatus for elevators, which can improve a travel efficiency of the elevators and
reduce discomfort of a user.

[0010] The presentinvention provides a group supervisory control apparatus for elevators, for supervising a travel of
an elevator group including a plurality of cars to allocate, in response to a request to register a landing call from a landing-
call registration device, one of the plurality of cars to a boarding floor and a traveling direction as an allocated car, the
boarding floor and the traveling direction being related with the landing call, and then to register the landing call, the
group supervisory control apparatus for elevators including:

an allocation candidate selection index calculating section for calculating, upon generation of a new request to
register the landing call, if the landing call for the same boarding floor and the same traveling direction as a boarding
floor and a traveling direction related with the new landing call has already been registered, a difference in time
between the prediction boarding time of a user who is a last boarding-predicted user among a plurality of users who
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have performed the registered landing call and the prediction boarding time of a user who has performed the new
landing call as a first index; and

an allocation candidate selecting section for selecting an allocation candidate corresponding to a candidate for the
allocated car to be allocated to the new landing call from the plurality of cars, and for excluding the allocated car
allocated to the registered landing call from selection of the allocation candidate when the first index calculated by
the allocation candidate selection index calculating section is larger than a first allowable value stored in advance.

Brief Description of the Drawings
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is a perspective view illustrating the schema of a landing for elevators according to a first embodiment of the
present invention;

is a block diagram illustrating a group supervisory control apparatus for elevators according to the first em-
bodiment of the present invention;

is a block diagram illustrating an allocation candidate selection index calculating section and an allocation
candidate selecting section illustrated in FIG. 2 in a specific manner;

is an explanatory diagram illustrating a relation between predicted user arrival times and a predicted car
arrival time;

is another explanatory diagram illustrating the relation between the predicted user arrival times and the
predicted car arrival time;

is a further explanatory diagram illustrating the relation between the predicted user arrival times and the
predicted car arrival time;

is a further explanatory diagram illustrating the relation between the predicted user arrival times and the
predicted car arrival time;

is a further explanatory diagram illustrating the relation between the predicted user arrival times and the
predicted car arrival time;

is an explanatory diagram illustrating processing for excluding a car from the selection of an allocation can-
didate by car excluding means for excluding a car based on door-open time period illustrated in FIG. 3;

is another explanatory diagram illustrating processing for excluding the car from the selection of the allocation
candidate by the car excluding means for excluding the car based on door-open time period illustrated in FIG. 3;
is a further explanatory diagram illustrating processing for excluding the car from the selection of the allocation
candidate by the car excluding means for excluding the car based on door-open time period illustrated in FIG. 3;
is a further explanatory diagram illustrating processing for excluding the car from the selection of the allocation
candidate by the car excluding means for excluding the car based on door-open time period illustrated in FIG. 3;
is a flowchart illustrating an operation of a group supervisory control apparatus main body illustrated in FIG. 3;
is an explanatory view illustrating a state in which a plurality of users sequentially arrive at the landing illustrated
in FIG. 1;

is an explanatory diagram illustrating an operation for determining the allocated car with the use of a general
allocation method;

is an explanatory diagram illustrating the operation for determining the allocated car with the use of another
general allocation method;

is a perspective view illustrating the schema of the landing for elevators according to a second embodiment
of the present invention;

is a block diagram illustrating the group supervisory control apparatus for the elevators according to a third
embodiment of the present invention;

is a flowchartillustrating an operation of a group supervisory control apparatus main body illustrated in FIG. 18;
is a block diagram illustrating the group supervisory control apparatus for the elevators according to a fourth
embodiment of the present invention;

is a flowchartillustrating an operation of a group supervisory control apparatus main body illustrated in FIG. 20;
is a block diagram illustrating the group supervisory control apparatus for the elevators according to a fifth
embodiment of the present invention;

is a flowchartillustrating an operation of a group supervisory control apparatus main body illustrated in FIG. 22;
is a block diagram illustrating the group supervisory control apparatus for the elevators according to a sixth
embodiment of the present invention; and

is a flowchartillustrating an operation of a group supervisory control apparatus main body illustrated in FIG. 24.
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Best Mode for Carrying Out the Invention

[0012] Hereinafter, preferred embodiments of the present invention are described referring to the drawings.
First Embodiment

[0013] FIG. 1is a perspective view illustrating the periphery of a landing for elevators according to a first embodiment
ofthe presentinvention. FIG. 2 is a block diagramiillustrating a group supervisory control apparatus for elevators according
to the first embodiment of the present invention.

In FIGs. 1 and 2, a plurality of elevators are installed in a building. The plurality of elevators constitute an elevator group.
The plurality of elevators respectively have cars 1A to ID.

[0014] Operations of the cars 1A to 1D are respectively controlled by individual car controllers 2A to 2D. The individual
car controllers 2A to 2D are connected to a group supervisory control apparatus main body 100. The group supervisory
control apparatus main body 100 collectively supervises the operations of the cars 1A to 1D, that is, a travel of the
elevator group, via the individual car controllers 2A to 2D.

[0015] Remote landing-call registration devices 11A to 11E are provided on (in an area of) each landing floor of the
building so as to be a predetermined distance away from a landing 3 for the elevators (only the remote landing-call
registration devices 11A are illustrated in FIG. 1). Further, the remote landing-call registration devices 11A to 11E are
located, for example, on a lobby floor, at a boundary between a general zone and a supervised zone (that is, at a zone
boundary) in the building or the like. Each of the remote landing-call registration devices 11A to 11E includes an operation
section and a display section. Further, the remote landing-call registration devices 11A to 11E are connected to the
group supervisory control apparatus main body 100.

[0016] The remote landing-call registration devices 11A to 11E are subjected to a landing call operation performed
by a user. The landing call operation includes: an operation for calling the car to a boarding floor which corresponds to
the landing floor on which the user boards the car; and an operation for registering an exit floor which corresponds to
the landing floor on which the user gets off the car. The remote landing-call registration devices 11A to 11E are operated
by almost all the users of the elevators, who pass through the lobby floor, the zone boundary, or the like.

[0017] When the landing call operation is performed by the user, a corresponding one of the remote landing-call
registration devices 11A to 11E transmits a content of the landing call operation as (information of) a request to register
the landing call, to the group supervisory control apparatus main body 100. In response to the request to register the
landing call, the group supervisory control apparatus main body 100 allocates one of the cars 1A to 1D as an allocated
car to the boarding floor for which the request to register the landing call is made, and registers the landing call.
[0018] Upon registration of the landing call, the group supervisory control apparatus main body 100 transmits infor-
mation of a car number of the allocated car as a response to the request to register the landing call to the corresponding
one of the remote landing-call registration devices 11A to 11E. Upon reception of the information of the car number of
the allocated car, the corresponding one of the remote landing-call registration devices 11A to 11E displays the car
number of the allocated car on the display section to inform the user of which is the allocated car.

[0019] Moreover, upon registration of the landing call, the group supervisory control apparatus main body 100 transmits
an operation command relating to an operation of the allocated car to one of the individual car controllers 2A to 2D,
which controls the allocated car. The corresponding one of the individual car controllers 2A to 2D controls the operation
of the allocated car based on the operation command from the group supervisory control apparatus main body 100.
Moreover, the individual car controllers 2A to 2D perform, for example, destination floor registration (car call registration)
or door opening/closing control for the cars 1A to ID in response to the operation of each of car operating panels (not
shown) respectively provided inside the cars 1A to 1D, which is performed by the user.

[0020] Next, a configuration of the group supervisory control apparatus main body 100 is specifically described. The
group supervisory control apparatus main body 100 prestores information of the car numbers of the cars 1A to 1D.
Moreover, the group supervisory control apparatus main body 100 receives information relating to operating statuses
of the cars 1A to 1D from the individual car controllers 2A to 2D.

The information relating to the operating statuses of the cars 1A to 1D is information of positions of the cars 1A to 1D,
running directions of the cars 1A to 1D, running statuses of the cars 1A to 1D (indicating whether the car is running or
in a waiting state), door-open/closed statuses of the cars 1A to 1D, the landing calls registered for the cars 1A to 1D,
destination floors registered for the cars 1A to 1D, and the like.

[0021] Upon each reception of the request to register the landing call, the group supervisory control apparatus main
body 100 selects the allocated car for the landing call. When receiving another request to register a new landing call
while the landing call is already registered, the group supervisory control apparatus main body 100 verifies whether the
new landing call and the registered landing call are made for the same boarding floor and traveling direction. Specifically,
the group supervisory control apparatus main body 100 verifies whether or not there is any registered landing call for
the same boarding floor and traveling direction as those of the new landing call.
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[0022] When there is a registered landing call for the same boarding floor and traveling direction, the group supervisory
control apparatus main body 100 determines whether or not the car allocated to the registered landing call can also be
allocated to the new landing call, and then allocates the car, which is already allocated to the registered landing call, or
the car other than the allocated car, to the new landing call.

[0023] Moreover, the group supervisory control apparatus main body 100 includes: an allocation candidate selection
index calculating section 120; an allocation candidate selecting section 130; a travel constant setting section 140; an
allocated car determining section 150; and an operation command section 160. The allocation candidate selection index
calculating section 120 calculates allocation candidate selection indices (first index and second index). The allocation
candidate selection indices are indices for selecting (extracting), from all the cars 1A to 1D, the allocation candidate
corresponding to a candidate for the allocated car to the new landing call.

[0024] The allocation candidate selecting section 130 evaluates all the cars 1A to 1D for the possibility of the allocation
based on information of the allocation candidate selection indices from the allocation candidate selection index calculating
section 120 and the operating statuses of the cars 1A to 1D (traveling status of the elevator group). Then, the allocation
candidate selecting section 130 selects the allocation candidate corresponding to the candidate for the allocated car
based on the evaluation result. Moreover, the allocation candidate selecting section 130 stores an allocation candidate
list corresponding to a list of the car numbers of the selected allocation candidate cars.

Moreover, upon generation of the landing call, the allocation candidate selecting section 130 selects the allocation
candidate from all the cars 1A to 1D and updates the stored allocation candidate list.

[0025] The travel constant setting section 140 prestores information of distances between the remote landing-call
registration devices 11A to 11E and boarding/exiting positions for all the cars 1A to 1D (specifically, landing doorways
(in front of the cars)) as travel distance information therein. The travel constant setting section 140 also prestores a
standard value of traveling rates (walking rates) of the users as traveling rate information therein.

Upon operation of one of the remote landing-call registration devices 11A to 11E by the user, the travel constant setting
section 140 transmits the travel distance information between one of the remote landing-call registration devices 11A
to 11E, on which the new landing call operation has been performed, and the boarding positions for all the cars 1A to
1D for the new landing call, and the traveling rate information, to the allocation candidate selection index calculating
section 120.

[0026] The allocated car determining section 150 refers to the allocation candidate list generated by the allocation
candidate selecting section 130 to select the car which provides a minimum increment in a total waiting time period when
allocated, from the allocation candidate cars, and determines the selected car as the allocated car.

The allocated car determining section 150 also transmits the information of the car number of the thus selected allocated
car to the operation command section 160. The operation command section 160 transmits the operation command
relating to the operation of the allocated car to one of the individual controllers 2A to 2D, which controls the allocated
car determined by the allocated car determining section 150.

[0027] Next, configurations of the allocation candidate selection index calculating section 120 and the allocation can-
didate selecting section 130 illustrated in FIG. 2 are specifically described. FIG. 3 is a block diagram illustrating in a
specific manner the allocation candidate selection index calculating section 120 and the allocation candidate selecting
section 130 illustrated in FIG. 2.

In FIG. 3, the illustration of the individual car controllers 2A to 2D, the travel constant setting section 140, the allocated
car determining section 150, and the operation command section 160 is omitted.

[0028] In FIG. 3, the allocation candidate selection index calculating section 120 includes: predicted car arrival time
computing means 21; predicted user arrival time computing means 22; scheduled door-open waiting time period com-
puting means 23; and prediction boarding time interval computing means 24. The predicted car arrival time computing
means 21 calculates a predicted time of the arrival of each of the cars 1A ta 1D, specifically, a predicted car arrival time,
at the boarding floor related with the new landing call based on a time at which the request to register the new landing
call is generated.

The predicted car arrival time is calculated by the predicted car arrival time computing means 21 based on the information
of the operating statuses of the cars 1A to 1D from the individual car controllers 2A to 2D.

[0029] The predicted user arrival time computing means 22 calculates a predicted time of the arrival of the user, that
is, a predicted user arrival time, at each of the boarding positions for the cars 1A to 1D based on the time at which the
request to register the landing call is generated. The predicted user arrival time is calculated by the predicted user arrival
time computing means 22 based on standard travel distance information and standard traveling rate information from
the travel constant setting section 140.

[0030] The scheduled door-open waiting time period computing means 23 receives the information of the predicted
car arrival time from the predicted car arrival time computing means 21. The scheduled door-open waiting time period
computing means 23 also receives the information of the predicted user arrival time from the predicted user arrival time
computing means 22. Further, the scheduled door-open waiting time period computing means 23 stores the predicted
user arrival times in the form of a time-sequential list.
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[0031] Upon generation of the new landing call, the scheduled door-open waiting time period computing means 23
supposes that each of the cars 1A to 1D is allocated to the boarding floor related with the landing call and calculates a
scheduled door-open waiting time period of each of the cars 1A to 1D after the arrival of each of the cars 1A to 1D at
the boarding floor as a second index.

The scheduled door-open waiting time period is a scheduled time period during which the car waits with a door open at
the landing 3 after the arrival of the car at the landing 3. The scheduled door-open waiting time period is calculated by
the scheduled door-open waiting time period computing means 23 based on the predicted car arrival time and the list
of the predicted user arrival times.

[0032] The prediction boarding time interval computing means 24 receives the information of the predicted car arrival
time from the predicted car arrival time computing means 21. The prediction boarding time interval computing means
24 also receives the information of the predicted user arrival times from the predicted user arrival time computing means
22.

Further, the prediction boarding time interval computing means 24 also stores the information of the predicted user
arrival times in the form of a time-sequential list as in the case of the scheduled door-open waiting time period computing
means 23.

[0033] Moreover, the prediction boarding time interval computing means 24 calculates a predicted arrival time interval
corresponding to a time difference between a prediction boarding time of the user who performs the registered landing
call operation immediately before the new landing call operation is performed and a prediction boarding time of the user
who makes the new landing call as a first index based on the list of the prediction user arrival times.

[0034] Next, a method of computing the scheduled door-open waiting time period by the scheduled door-open waiting
time period computing means 23 illustrated in FIG. 3 and a method of computing the prediction boarding time interval
by the prediction boarding time interval computing means 24 are more specifically described. Here, the scheduled door-
open waiting time period is tw, the prediction boarding time interval is tint, and the predicted arrival time of the car 1A
at the boarding floor is CarPT(A).

[0035] Moreover, the description is given with three users x, y, and z. The users x, y, and z are as follows.

User x: a user who is the first to arrive at the boarding position for the car 1A among a plurality of users who have
performed the registered landing call operation.

User y: a user who is the last to arrive at the boarding position for the car 1A among the plurality of users who have
performed the registered landing call operation.

User z: a user who has performed the new landing call operation.

[0036] Here, atime at which the user z performs the new landing call operation (current time) is T = 0. Moreover, the
predicted arrival times of the users x, y, and z are respectively HT(x),HT(y), and HT(z). Horwever, in the case where the
user who boards the car 1A on the different landing floor remains in the car without getting off when the car 1A traveling
in the same direction as that for the new landing call arrives at the boarding floor related with the new landing call, HT
(x) = (predicted arrival time of the car 1A at the boarding floor).

[0037] In this case, the scheduled door-open waiting time period tw is expressed by the following Expression (1).

Expression (1)

nw=max(HT(z)- max(HT(x),CarP 1(A)0) HD (z)= HT ()
tw = max(HT(y) - max(HT(x),CarPT{A)0) HT(x}< HI(z)< HI(y)
pw=max{HT(x)- max(HT(z), CarPT(A)),O) HT(z)< HT (x)

[0038] Specifically, the scheduled door-open waiting time period tw is based on a relation of three times, that is, the
predicted arrival time of the car allocated to the landing call at the boarding floor, the prediction boarding time of the user
who makes the registered landing call for the allocated car, and the prediction boarding time of the user who makes the
new landing call.

[0039] The prediction boarding time interval tint is expressed by the following Expression (2).
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Expression (2)

fint = max(HT(z)— max(HT (y), CarPT (A)),O) HT (z)z HT (y)
{n‘m =0 HT(z)< HT(y)

[0040] If there is no user predicted to board (already allocated to) the car 1A on the boarding floor related with the
new landing call, the scheduled door-open waiting time period computing means 23 and the prediction boarding time
interval computing means 24 respectively calculate the scheduled door-open waiting time period tw and the prediction
boarding time interval tint with x =y = z.

If there is only one user predicted to board the car 1A, the scheduled door-open waiting time period computing means
23 and the prediction boarding time interval computing means 24 respectively calculate the scheduled door-open waiting
time period tw and the prediction boarding time interval tint with x = y.

[0041] Further, in this example, the prediction boarding time interval computing means 24 calculates the prediction
boarding time interval tint as the first index based on the predicted user arrival time. However, the prediction boarding
time interval computing means 24 (or the allocation candidate selection index calculating section 120) can calculate an
operation time interval corresponding to a time difference between a time at which the user y operates the landing-call
registration device 11A and a time at which the user z operates the landing-call registration device 11A based on the
above-mentioned operation times so that the calculated operation time interval is used as the first index in place of the
prediction boarding time interval tint. The operation time interval in this case can be handled in the same manner as that
for the prediction boarding time interval tint in the computation processing described below.

[0042] Here, FIGs. 4 to 7 are explanatory diagrams illustrating the relation between the predicted user arrival times
of the users X, y, and z and the predicted car arrival time of the car 1A. FIG. 4 illustrates the case where the car 1A
arrives at a target boarding floor before the user x arrives at the boarding position (boarding position for the car 1A).
FIG. 5 illustrates the case where the car 1A arrives at the target boarding floor after the user x arrives at the boarding
position and before the user y arrives at the boarding position. FIG. 6 illustrates the case where the car 1A arrives at
the target boarding floor after the user y arrives at the boarding position and before the user z arrives at the boarding
position. FIG. 7 illustrates the case where the car 1A arrives at the target boarding floor after the user z arrives at the
boarding position.

[0043] As illustrated in FIGs. 4 to 7, it is understood that the scheduled door-open waiting time period tw and the
prediction boarding time interval tint vary according to the predicted user arrival times HT(x), HT(y), and HT(z) of the
users x, y, and z and the predicted arrival time CarPT(A) of the car 1A.

Specifically, depending on the registered relation between HT(x), HT(y), HT(z) and CarPT(A), a target with which a
difference with HT(z) is computed in a processing of calculating the scheduled door-open waiting time period tw and the
prediction boarding time interval tint is determined to be any one of HT(x), HT(y), CarPT(A), and 0. In the case where
the operation time interval is used as the first index in place of the prediction boarding time interval tint, the operation
time interval is tint2 as illustrated in FIG. 8.

[0044] Next, a configuration of the allocation candidate selecting section 130 of the group supervisory control apparatus
main body 1 is described, In FIG. 3 referred to above, the allocation candidate selecting section 130 includes: car
excluding means 31 for excluding car based on door-open time period; means 32 for excluding waiting car based on
waiting time period; and allocation candidate list computing means (allocation candidate car selecting means) 37.
[0045] The car excluding means 31 for excluding car based on door-open time period receives the information of the
scheduled door-open waiting time period tw for each of the cars 1A to 1D from the scheduled door-open waiting time
period computing means 23. At the same time, the car excluding means 31 for excluding car based on door-open time
period receives the information of the prediction boarding time interval tint for each of the cars 1A to 1D from the prediction
boarding time interval computing means 24.

[0046] Here, the scheduled door-open waiting time period tw and the prediction boarding time interval tint for the
allocated car which is already allocated to the boarding floor related with the registered landing call are values which
are obtained by supposing that the allocated car is also allocated to the new landing call. Specifically, the scheduled
door-open waiting time period tw and the prediction boarding time interval tint in this case are values in the case where
a response is simultaneously made to the registered landing call and to the new landing call.

[0047] The car excluding means 31 for excluding car based on door-open time period uses the scheduled door-open
waiting time period tw and the prediction boarding time interval tint to perform computation expressed by the following
Expression (3) for each of the cars 1A to 1D.
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Expression (3)

(he <TWO and tint <TINTO) or (tw < TWMAX and tint < TINTI)

Each of the parameters TWO, TINTO, TWMAX, and TINT1 is as described below.

TWO: a standard allowable door-open waiting time period,

TINTO: a standard prediction boarding time interval within the standard allowable door-open waiting time period,
TWMAX: a maximum allowable door-open waiting time period, and

T1NT1: a standard prediction boarding time interval after lapse of the standard allowable door-open waiting time
period.

The allocation candidate selecting section 130 prestores a plurality of prediction boarding time interval values including
TINTO and TINT1 as first allowable values. The allocation candidate selecting section 130 also prestores a plurality of
allowable door-open waiting time period values including TWO0 and TWMAX as second allowable values.

[0048] Then, the car excluding means 31 for excluding car based on door-open time period determines whether or
not each of the cars 1A to 1D (each car) satisfies Expression (3). As a result, the car excluding means 31 for excluding
car based on door-open time period registers the car number of the car which satisfies Expression (3) as the allocation
candidate on the allocation candidate list. On the other hand, the car excluding means 31 for excluding car based on
door-open time period excludes the car number of the car which does not satisfy Expression (3) from the selection of
the allocation candidate to be registered on the allocation candidate list.

[0049] The means 32 for excluding waiting car based on waiting time period receives the information of the predicted
car arrival time from the predicted car arrival time computing means 21. The means 32 for excluding waiting car based
on waiting time period also receives the information of the predicted user arrival times from the predicted user arrival
time computing means 22. Further, the means 32 for excluding waiting car based on waiting time period stores the
information of the predicted user arrival times in the form of a time-sequential list.

[0050] Moreover, the means 32 for excluding waiting car based on waiting time period compares the predicted car
arrival time and the predicted user arrival time for the car which is not allocated to the boarding floor related with the
new landing call. Then, the means 32 for excluding waiting car based on waiting time period excludes the car number
of the car whose predicted car arrival time is a limit time Tb or more earlier than the predicted user arrival time from the
selection of the allocation candidate to be registered on the allocation candidate list. The limittime Tb is a preset threshold
value so as to prevent the travel efficiency of the elevator group from being lowered.

[0051] The allocation candidate list computing means 37 computes, for example, the following Expression (4) for the
allocation candidate list to select the allocation candidate from all the cars 1A to 1D.

Expression (4)
C37 = ALLCAGE and NOT(N31or N32 )

where ALLCAGE: the car numbers of all the cars,

N31: the car number of the car excluded by the car excluding means 31 for excluding car based on door-open time
period,

N32: the car number of the car excluded by the means 32 for excluding waiting car based on waiting time period, and
C37: the car number of the allocation candidate car selected by the allocation candidate list computing means 37.

[0052] Therefore, the car(s) which does(do) not satisfy the conditions is(are) excluded from the selection of the allo-
cation candidate by the car excluding means 31 for excluding car based on door-open time period and the means 32
for excluding waiting car based on waiting time period.

Then, upon reception of the result of the exclusion processing performed by the car excluding means 31 for excluding
car based on door-open time period and the means 32 for excluding waiting car based on waiting time period, the
allocation candidate list computing means 37 narrows down all the cars 1A to 1D to select the allocation candidate for
the new landing call.

If the boarding floor or the exit floor for the new landing call corresponds to a floor which cannot be serviced because
the boarding/exit floor is situated in a different service zone or is an unserviced floor (non-stop floor), the allocation
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candidate list computing means 37 excludes a car unavailable for the boarding/exit floor from the selection of the allocation
candidate.

[0053] Next, the processing of excluding the car from the selection of the allocation candidate by the car excluding
means 31 for excluding car based on door-open time period is specifically described. FIGs. 9 to 12 are explanatory
diagrams illustrating the processing of excluding the car from the selection of the allocation candidate by the car excluding
means 31 for excluding car based on door-open time period illustrated in FIG. 3. In FIGs. 9 to 12, each of the users x
and y is in a state in which the landing call made by each is registered and the car 1A is allocated to the landing calls.
[0054] In the case illustrated in FIG. 9, the scheduled door-open waiting time period tw is equal to or less than TWO
for the user z, while the prediction boarding time interval tint between the users z and y is TINTO or less. Accordingly,
Expression (3) is satisfied. As a result, the car excluding means 31 for excluding car based on door-open time period
selects the car 1A as the allocation candidate for the new landing call made by the user z.

[0055] In the case illustrated in FIG. 10, the prediction boarding time interval tint between the users zand y is TINT1
or less. As a result, the limit value of the scheduled door-open waiting time period is changed (extended) from TWO to
TWMAX.

Then, the conditions of Expression (3) are satisfied because the scheduled door-open waiting time period tw for the user
z is TWMAX or less. As a result, the car excluding means 31 for excluding car based on door-open time period selects
the car 1A as the allocation candidate for the new landing call made by the user z as in the case illustrated in FIG. 9.
[0056] On the other hand, in the case illustrated in FIG. 11, the scheduled door-open waiting time period tw for the
user z is less than each of TW0 and TWMAX. However, the prediction boarding time interval tint between the users z
and y exceeds each of TINTO and TINT1. Therefore, the conditions of Expression (3) are not satisfied. Accordingly, the
car excluding means 31 for excluding car based on door-open time period excludes the car 1A from the selection of the
allocation candidate for the new landing call made by the user z.

[0057] On the other hand, in the case illustrated in FIG. 12, the prediction boarding time interval tint between the users
zandy is less than each of TINTO and TINT1. However, the scheduled door-open waiting time period tw for the user z
exceeds each of TW0 and TWMAX. Therefore, the conditions of Expression (3) are not satisfied. Accordingly, the car
excluding means 31 for excluding car based on door-open time period excludes the car 1A from the selection of the
allocation candidate for the new landing call made by the user z as in the case illustrated in FIG. 11.

[0058] Next, an operation of the group supervisory control apparatus main body 100 is described. Here, an operation
for selecting the allocation candidate, which is performed by the group supervisory control apparatus main body 100
(allocation candidate selecting index calculating section 120 and allocation candidate selecting section 130), is specifically
described.

FIG. 13 is a flowchart illustrating an operation of the group supervisory control apparatus main body 100. In FIG. 13,
first, upon reception of the request to register the new landing call from any one of the remote landing-call registration
devices 11A to 11E, the group supervisory control apparatus main body 100 selects an arbitrary one of all the cars 1A
to 1D as a car to be evaluated (Step S101).

[0059] Then, the group supervisory control apparatus main body 100 calculates a predicted arrival time of the car to
be evaluated at a target landing floor based on an operating status of the car to be evaluated (Step S102). At the same
time, the group supervisory control apparatus main body 100 calculates a predicted arrival time of the user who has
performed the new landing call operation at the boarding position for the car to be evaluated (Step S103).

[0060] Then, the group supervisory control apparatus main body 100 verifies whether or not the car to be evaluated
has already been allocated to the same landing floor and the same traveling direction as the boarding floor and the
traveling direction related with the new landing call (Step S104).

If the car to be evaluated is not allocated to the same landing floor and the same traveling direction as the boarding floor
and the traveling direction related with the new landing call (NO in Step S104), the group supervisory control apparatus
main body 100 verifies whether or not the car to be evaluated arrives at the target landing floor the limit time Tb or more
earlier than the user (Step S105).

[0061] If the car to be evaluated arrives at the target landing floor the limit time Tb or more earlier than the user, the
group supervisory control apparatus main body 100 excludes the car number of the car to be evaluated from the selection
of the allocation candidate to be registered on the allocation candidate list (Step S106).

On the other hand, if the car to be evaluated does not arrive at the target landing floor the limit time Tb or more earlier
than the user, the group supervisory control apparatus main body 100 sets the car to be evaluated as the allocation
candidate and adds the car number of the car to be evaluated to the allocation candidate list (Step S107).

[0062] If the car to be evaluated is allocated to the same landing floor and the same traveling direction as the boarding
floor and the traveling direction related with the new landing call (YES in Step S104), the group supervisory control
apparatus main body 100 calculates the scheduled door-open waiting time period tw of the car to be evaluated on the
target landing floor (Step S108). A

Atthe same time, the group supervisory control apparatus main body 100 calculates the prediction boarding time interval
tint between the user who has performed the new landing call operation and the last one of the plurality of users who
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have performed the registered landing call operation (Step S109).

[0063] Then, the group supervisory control apparatus main body 100 verifies whether or not the calculated scheduled
door-open waiting time period tw and the calculated prediction boarding time interval tint satisfy the conditions of Ex-
pression (3) (Step S110). If the scheduled door-open waiting time period tw and the prediction boarding time interval
tint satisfy the conditions of Expression (3), the group supervisory control apparatus main body 100 sets the car to be
evaluated as the allocation candidate and adds the car number of the car to be evaluated to the allocation candidate
list (Step S107).

On the other hand, if the scheduled door-open waiting time period tw and the prediction boarding time interval tint do
not satisfy the conditions of Expression (3), the group supervisory control apparatus main body 100 excludes the car
number of the car to be evaluated from the selection of the allocation candidate to be registered on the allocation
candidate list (Step S106).

[0064] After determining whether or not to set the car to be evaluated as the allocation candidate (after Steps S106
and S107), the group supervisory control apparatus main body 100 verifies whether or not all the cars 1A to 1D have
been evaluated (Step S111), If all the cars 1A to 1D have been evaluated, the operation for selecting the allocation
candidate by the group supervisory control apparatus main body 100 is terminated.

On the other hand, if all the cars 1A to 1D have not been evaluated yet, the group supervisory control apparatus main
body 100 changes the car to be evaluated to an unevaluated car (Step S112). Then, the group supervisory control
apparatus main body 100 calculates the predicted arrival time of the car to be evaluated after changing the car to be
evaluated (Step S102) and then repeats the same operation until the evaluation is terminated for all the cars 1A to 1D.
[0065] Through the operation described above, the group supervisory control apparatus main body 100 refers to the
allocation candidate list to determine the car providing a minimum total waiting time period when the new landing call is
allocated thereto, as the allocated car. Then, the group supervisory control apparatus main body 100 transmits information
of the car number of the allocated car to the corresponding one of the remote landing-call registration devices 11A to
11E, on which the landing call operation is performed by the user, while transmitting a command relating to the operation
of the allocated car to one of the individual car controllers 2A to 2D, which controls the allocated car.

[0066] Next, an operation for allocating the car by the group supervisory control apparatus main body 100 with the
use of a general car allocation method in a situation where a plurality of users sequentially arrive at the landing 3 illustrated
in FIG. 1is described. FIG. 14 is an explanatory diagram illustrating the situation where the plurality of users sequentially
arrive at the landing 3 illustrated in FIG. 1.

In FIG. 14, the remote landing-call registration device 11A is operated by the first user to perform the landing call
operation. In response to the above-mentioned operation, the group supervisory control apparatus main body 100
allocates the car 1A to the boarding floor to register the landing call as a response to the landing call operation performed
by the first user.

[0067] When the landing call operation is performed by the second or subsequent user within a short period of time
after the landing call operation is performed by the first user, the group supervisory control apparatus main body 100
makes the previously allocated car 1A wait with a door open on the boarding floor as a response to the landing call
operation performed by the second or subsequent user. Specifically, the plurality of users are grouped into one so that
only one car 1A is allocated. In this case, the car 1A, which is allocated to the landing call operation performed by the
first user, waits with the door open on the boarding floor until there are no more users to board the car on the boarding floor.
[0068] Inthe case where the allocation method as described above is used, the travel efficiency of the elevator group
becomes relatively high because a relatively large number of users can be transported for each round-trip (each recip-
rocation) of the car 1A. However, there is a problem in that the door-open waiting time period of the car 1A become
longertorelatively increase the waiting time period for the user who is in the car to resultinincreased discomfort of the user.
[0069] On the other hand, according to another general allocation method, when the landing call operation is performed
by the second or subsequent user within a short period of time after the landing call operation is performed by the first
user, the group supervisory control apparatus main body 100 divides the plurality of users who have performed the
landing call operation into a plurality of groups Ga to Gd, as illustrated in FIG. 16.

Then, the group supervisory control apparatus main body 100 allocates the cars 1A to 1D to the groups Ga to Gd in a
one-by-one manner. In this case, the waiting time period of the user who is the first to board any one of the cars 1A to
1D becomes shorter as compared with that in the case illustrated in FIG. 15. However, the travel efficiency of the elevator
group is lowered as compared with that in the case illustrated in FIG. 15 because the number of users to board each
car is as few as about one to three.

[0070] Specifically, in the case where the plurality of users are grouped into one (in the case illustrated in FIG. 15),
there is a problem of a longer waiting time period of the user in the car 1A. On the other hand, in the case where the
plurality of users are divided into the plurality of groups (in the case illustrated in FIG. 16), there is a problem of impossibility
of transporting a large number of users at a time.

In order to solve the problems described above at the same time, it is necessary to appropriately select the allocated
car for each user so as to simultaneously realize the reduction of the waiting time period in the car and the improvement
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of the travel efficiency of the elevators.

[0071] Inregard of the problems descried above, in the group supervisory control apparatus for the elevators according
to the first embodiment, when the scheduled door-open waiting time period tw calculated by the allocation candidate
selection index calculating section 120 exceeds the maximum allowable door-open waiting time period TWMAX, the car
allocated to the registered landing call is excluded from the selection of the allocation candidate for the new landing call
by the allocation candidate selecting section 130.

In this manner, the car different from the allocated car is selected as the allocation candidate for the new landing call.
As a result, the door-open waiting time period of the allocated car to the registered landing call is reduced, and thus it
is possible to improve the travel efficiency of the elevator group. At the same time, the in-car waiting time period of the
user arriving at the landing earlier is reduced, and thus it is possible to reduce the discomfort of the user.

[0072] Moreover, the allocation candidate is obtained by narrowing down the cars by the allocation car excluding
means 31 for excluding car based on door-open time period, based on the scheduled door-open waiting time period tw
and the prediction boarding time interval tint respectively calculated by the scheduled door-open waiting time period
computing means 23 and the prediction boarding time interval computing means 24.

As a result, the door-open waiting time period of the allocated car can be prevented from being longer than needed. In
addition, in the case where there is any user who can board immediately after the scheduled door-open waiting time
period tw exceeds TWO, the door-open time period is slightly extended with TINT1 to allow the boarding of the user.
[0073] Further, the allocation candidate is obtained by narrowing down the cars by the allocation car excluding means
31 for excluding car based on door-open time period, based on the scheduled door-open waiting time period tw and the
prediction boarding time interval tint respectively calculated by the scheduled door-open waiting time period computing
means 23 and the prediction boarding time interval computing means 24. As a result, the travel efficiency of the elevators
can be improved because the users to board can be appropriately distributed.

[0074] Moreover, even within the maximum allowable door-open waiting time period TWMAX and the standard allow-
able door-open waiting time period TWO, the target car can be excluded from the selection of the allocation candidate
by using the limit value TINTO of the prediction boarding time interval.

As a result, the prevention of the operation which provides discomfort, and which increases the door-open waiting time
period of the car or the user waiting time period in the car, and the improvement of the travel efficiency of the elevator
group, can be realized at the same time.

[0075] Further, in the case where the car arrives at the target landing floor the limit time Tb or more earlier than the
user, the means 32 for excluding waiting car based on waiting time period excludes the car from the selection of the
allocation candidate. As a result, the car can be prevented from waiting with the door open for a long period of time at
a landing floor. Thus, the travel efficiency of the elevator group can be further improved.

[0076] Moreover, the predicted user arrival time computing means 22 predicts the arrival time of the user at the
boarding position for each of the cars 1A to 1D from the corresponding one of the remote landing-call registration devices
11Ato 11E. With the above-mentioned configuration, hoistways for the cars of the elevator group which is to be supervised
by the single group supervisory control apparatus main body 100 and the remote landing-call registration devices can
be freely arranged. As a result, the degree of freedom in design can be greatly increased.

[0077] Although the car excluding means 31 for excluding car based on door-open time period uses the above-
mentioned Expression (3) to determine whether or not to exclude the car to be evaluated from the selection of the
allocation candidate in the first embodiment, whether or not to exclude the car to be evaluated from the selection of the
allocation candidate may be determined according to the following Expression (5) without taking the prediction boarding
time interval within the standard time period into consideration.

Expression (5)
(Iw <TW 0) oF (fw <TWMAX and tint < TINT])

[0078] Moreover, in the first embodiment, the processing of excluding the car from the selection of the allocation
candidate by the car excluding means 31 for excluding car based on door-open time period is performed based on the
scheduled door-open waiting time period tw and the prediction boarding time interval tint respectively from the scheduled
door-open waiting time period computing means 23 and the prediction boarding time interval computing means 24.

In contrast to the example described above, the prediction boarding time interval computing means 24 may be omitted
so that the processing of excluding the allocation candidate by the car excluding means 31 for excluding car based on
door-open time period is performed based only on the scheduled door-open waiting time period tw from the scheduled
door-open waiting time period computing means 23.

Similarly, the scheduled door-open waiting time period computing means 23 may be omitted so that the processing of
excluding the allocation candidate by the car excluding means 31 for excluding car based on door-open time period is
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performed based only on the prediction boarding time interval tint from the prediction boarding time interval computing
means 24.

[0079] Further, although the parameters TWO, TINTO, TWMAX, and TINT1 used in the above-mentioned Expression
(3) are common to all the landing floors in the first embodiment, the values of the parameters may be changed for some
landing floor(s). For example, for the landing floor on which there are a large number of users to board the cars such as
a lobby floor, at least one of the parameters TWO, TINTO, TWMAX, and TINT1 may be set larger than a standard value.
In this case, by increasing the parameter, on the landing floor such as the lobby floor, on which there are a large number
of users to board the cars, the users can be grouped into one to board the same car.

[0080] Moreover, Expression (3) described in the first embodiment is an operational expression including two combi-
nations (specifically, two pairs of parentheses in Expression (3)) for the standard allowable door-open waiting time period
and the standard prediction boarding time interval.

However, the operational expression used for the computation processing performed by the car excluding means 31 for
excluding car based on door-open time period is not limited to the above-mentioned example. An operational expression
including three or more combinations for the standard allowable door-open waiting time period and the standard prediction
boarding time interval may also be used.

[0081] Here, for example, in the example illustrated in FIG. 11 in the first embodiment, in the case where the car 1A
arrives at a floor F after the user y moves to and arrives at the boarding position (after HT(y)), specifically, in the case
where there is CarPT(A) between HT(y) and HT(z), a starting point of the door-open waiting time period tw is delayed
as compared with that in the example illustrated in FIG. 11.

Therefore, in the case where the above-mentioned car excluding means 31 for excluding car based on door-open time
period executes the computation processing expressed by the above-mentioned Expression (3) without any change,
the waiting time period of the user y in the car 1A becomes relatively long along with the delayed starting point of the
door-open waiting time period tw as compared with that of the example illustrated in FIG. 11 when the user z arrives at
the boarding position for the car 1A immediately before the standard allowable door-open waiting time period TWO or
the maximum allowable door-open waiting time period TWMAX ends.

[0082] To cope with the problem described above, the car excluding means 31 for excluding car based on door-open
time period may change, the computation processing expressed by the above-mentioned Expression (3), the standard
allowable door-open waiting time period TWO to a smaller value in the case where itis verified that the prediction boarding
time interval tint is larger than the standard prediction boarding time interval TINTO.

Alternatively, the car excluding means 31 for excluding car based on door-open time period may change the maximum
allowable door-open waiting time period TWMAX to a smaller value in the case where it is verified that the prediction
boarding time interval tint is larger than the standard prediction boarding time interval TINT1. In this manner, in the case
where the starting point of the door-open waiting time period tw is situated after the arrival time of the user y at the
boarding position for the car 1A, the waiting time period of the user y in the car 1A can be prevented from increasing.

Second Embodiment

[0083] In the first embodiment, the target to be supervised by the group supervisory control apparatus main body 100
is the elevator group for which the hoistways are arranged so as to be adjacent to the single landing 3 in the building.
On the other hand, in the second embodiment, a plurality of landings 3A and 3B are provided in the building as illustrated
in FIG. 17.

The target to be supervised by the group supervisory control apparatus main body 100 according to the second embod-
iment is an elevator group for which the hoistways are provided so as to be adjacent to the landings 3A and 3B,
respectively. Specifically, the group supervisory control apparatus main body 100 according to the second embodiment
supervises the travel of the elevator group including cars 1A to 1H illustrated in FIG. 17.

[0084] Moreover, the travel constant setting section 140 included in the group supervisory control apparatus main
body 100 of the second embodiment prestores information of boarding positions for the cars 1E to 1H in addition to the
information of the boarding positions for the cars 1A to 1D on each landing floor. Further, the allocation candidate
selection index calculating section 120 included in the group supervisory control apparatus main body 100 of the second
embodiment obtains distance information between the boarding positions for the cars 1A to 1H and the remote landing-
call registration devices 11A to 11E.

Then, upon reception of the request to register the new landing call, the allocation candidate selection index calculating
section 120 calculates the predicted car arrival time of each of the cars 1A to 1H and the predicted user arrival time at
the boarding position for each of the cars 1A to 1H. The other configuration and operation are the same as those of the
first embodiment.

[0085] In the group supervisory control apparatus for the elevators as described above, even in the case where the
elevators are provided at a plurality of positions which are separated away from each other in the building, the same
effects as those of the first embodiment can be obtained.

12



10

15

20

25

30

35

40

45

50

55

EP 2 261 160 A1
[0086] The number of cars included in the elevator group is not limited to those of the examples of the first and second
embodiments, and can be appropriately determined according to specifications and an environment where the elevator

group is installed, and the like.

Third Embodiment

[0087] In the allocation candidate selecting section 130 of the first embodiment, the processing of excluding the car
from the selection of the allocation candidate for the new landing call is performed by the car excluding means 31 for
excluding car based on door-open time period and the means 32 for excluding waiting car based on waiting time period.
On the other hand, in the allocation candidate selecting section 130 of the third embodiment, the processing of excluding
the car from the selection of the allocation candidate for the new landing call is performed even with another method.
[0088] FIG. 18 is a block diagram illustrating the group supervisory control apparatus for the elevators according to
the third embodiment of the present invention.

In FIG. 18, the illustration of the individual car controllers 2A to 2D, the travel constant setting section 140, the allocated
car determining section 150, and the operation command section 160 is omitted, as in the case of FIG. 3 referred to
above. In FIG. 18, the allocation candidate selecting section 130 of the third embodiment further includes: fully-loaded
car excluding means 33; empty car selecting means 34; car-about-to-leave excluding means 35; means 36 for changing
limit value based on traffic flow, which serves as threshold value changing means; and selection condition relaxing
means 38.

[0089] The fully-loaded car excluding means 33 excludes one of the cars 1A to 1D, which becomes unavailable by
responding to a different landing call on the boarding floor related with the new landing call when the new landing call
is made, and then performs the registration on the allocation candidate list.

Specifically, the fully-loaded car excluding means 33 verifies a call registered in a zone between the boarding floor
related with the new landing call and a landing floor which is situated one floor before the exit floor (on the side closer
to the boarding floor) for which the new landing call is made.

Then, if the car is fully loaded by responding to the already registered landing call, the fully-loaded car excluding means
33 excludes the car number of the fully-loaded car from the selection of the allocation candidate to be registered on the
allocation candidate list.

Specifically, in the case where the car would be overloaded if the user who has performed the new landing call boards
the car, the fully-loaded car excluding means 33 excludes the car from the selection of the allocation candidate.
[0090] The empty car selecting means 34 registers (adds) the car whose operation is currently stopped, the car whose
operation is scheduled to be stopped, or the car which is moving (is being dispatched) to a specific floor among all the
cars 1A to 1D on (to) the allocation candidate list as the allocation candidate.

The car whose operation is currently stopped is a car for which the allocated landing call and car call are not set,
specifically, a car to which the landing call and the car call are not allocated. The car whose operation is scheduled to
be stopped is a car which is now responding to the last set car call and is brought into an operation stop state upon
completion of all the services after responding to the car call, specifically, the car from which the landing call and the
car call are soon to be deallocated. The car which is moving to the specific floor is, for example, a car which is moving
so as to wait on a preset specific floor (waiting floor) according to the traveling status of the elevator group.

[0091] Upon generation of the new landing call, the car-about-to-leave excluding means 35 verifies whether or not
there is any car which has started closing the door to leave the same landing floor as the boarding floor related with the
new landing call so as to travel in the same direction as the traveling direction for the new landing call among all the
cars 1A to 1D.

Then, if there is any car which meets the above-mentioned conditions, the car-about-to-leave excluding means 35
excludes the car number of the car from the selection of the allocation candidate to be registered on the allocation
candidate list.

[0092] The means 36 for changing limit value based on traffic flow prestores information of a traffic flow in the building
(or measures the traffic flow in the building as needed to create statistics thereof). The traffic flow is information relating
to statistics of changes in a flow of the users in the building.

The means 36 for changing limit value based on traffic flow dynamically changes the limit values (or selects one from
a plurality of prestored limit values) for the car excluding means 31 for excluding car based on door-open time period
and the means 32 for excluding waiting car based on waiting time period according to changes (tendency and pattern)
in the traffic flow in the building.

The limit values for the car excluding means 31 for excluding car based on door-open time period are the parameters
TWO, TINTO, TWMAX, and TINT1 used in Expression (3) described above. The limit value for the means 32 for excluding
waiting car based on waiting time period is the limit time Tb.

[0093] Forexample, if the remote landing-call registration device 11A is provided on the lobby floor and the traffic flow
from the lobby floor to the upper floors is heavy during an up-peak time or the like, the means 36 for changing limit value
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based on traffic flow changes at least one value of TWO, TINTO, TWMAX, and TINT1 to a value larger than that for the
traffic flow during a normal time (off-hours).

[0094] As examples of the traffic flow, an up-peak traffic flow, a down-peak traffic flow, and a lunchtime traffic flow are
given. The up-peak traffic flow is a traffic flow with a relatively large number of users (larger than the number of users
during the normal time) moving from the lobby floor to general floors.

The down-peak traffic flow is a traffic flow with a relatively large number of users moving from the general floors to the
lobby floor. Further, the lunchtime traffic flow is a traffic flow with a relatively large number of users moving from the
lobby floor or a restaurant floor to the general floors or moving in the opposite direction.

[0095] The allocation candidate list computing means 37 of the third embodiment computes, for example, the following
Expression (6) for the allocation candidate list to extract the allocation candidate from all the cars 1A to 1D.

Expression (6)
(37 = {ALLCAGE and NOT(N310r N32 or N33 or N35)jor C34

where ALLCAGE: the car numbers of all the cars,

N31: the car number of the car excluded by the car excluding means 31 for excluding car based on door-open time
period,

N32: the car number of the car excluded by the means 32 for excluding waiting car based on waiting time period,

N33: the car number of the car excluded by the fully-loaded car excluding means 33,

N35: the car number of the car excluded by the car-about-to-leave excluding means 35,

C34: the car number of the car selected by the empty car selecting means 34, and

C37: the car number of the allocation candidate car selected by the allocation candidate list computing means 37.

[0096] The selection condition relaxing means 38 relaxes conditions of selection of the allocation candidate and selects
the allocation candidate again when there is no allocation candidate selected by the allocation candidate list computing
means 37. If there is still no allocation candidate even after the conditions are relaxed, the selection condition relaxing
means 38 sets all the cars 1A to 1D as the allocation candidates.

[0097] Here, a method of selecting the allocation candidate by the selection condition relaxing means 38 is specifically
described. First, a selection method in the case where the landing call for the same boarding floor and the same traveling
direction as those of the new landing call is not registered is described. In this case, the selection condition relaxing
means 38 changes the limit time Tb for the means 32 for excluding waiting car based on waiting time period to a limit
time Tc (Tb<Tc).

[0098] Then, under the above-mentioned condition, the selection condition relaxing means 38 performs the same
processing as that performed by the means 32 for excluding waiting car based on waiting time period to determine
whether or not the car (N32) excluded by the means 32 for excluding waiting car based on waiting time period is allocable
to the new landing call.

If a car whose predicted car arrival time is about the limit time Tb earlier than the predicted user arrival time is found as
a result of the processing described above, the selection condition relaxing means 38 selects the car excluded by the
means 32 for excluding waiting car based on waiting time period as the allocation candidate.

[0099] On the other hand, in the case where there is a registered landing call for the same boarding floor and the
same traveling direction as those of the new landing call, the selection condition relaxing means 38 changes the values
of TWO, TINTO, TWMAX, and TINT1 for the car excluding means 31 for excluding car based on door-open time period
to values larger than the last values thereof.

[0100] Then, under the conditions described above, the selection condition relaxing means 38 performs the same
processing as that performed by the car excluding means 31 for excluding car based on door-open time period to
determine whether or not the car (N31) excluded by the car excluding means 31 for excluding car based on door-open
time period is allocable to the new landing call.

If the car satisfying the conditions relaxed for the door-open waiting time period or the prediction boarding time interval
is found as a result of the determination, the selection condition relaxing means 38 selects the car excluded by the car
excluding means 31 for excluding car based on door-open time period as the allocation candidate. The other configuration
is the same as that of the first embodiment.

[0101] Next, the operation of the group supervisory control apparatus main body 100 according to the third embodiment
is described. Here, as in the first embodiment described above, the operation for selecting the allocation candidate by
the group supervisory control apparatus main body 100 is specifically described. FIG. 19 is a flowchart illustrating the
operation of the group supervisory control apparatus main body 100 illustrated in FIG. 18.
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First, upon reception of the request to register the new landing call from any one of the remote landing-call registration
devices 11A to 11E, the allocation candidate selecting section 130 verifies the current time and changes each of the
limit values according to the traffic flow related with the current time (Step S210). Specifically, the allocation candidate
selecting section 130 changes each of the values of TWO, TINTO, TINT1, TWMAX, and Tb according to the traffic flow
related with the current time.

[0102] Then, the group supervisory control apparatus main body 100 selects an arbitrary one of all the cars 1A to 1D
as the car to be evaluated (Step S202). After the selection of the car to be evaluated, the group supervisory control
apparatus main body 100 verifies whether or not the car to be evaluated meets a condition for excluding the fully-loaded
car, whether or not the car to be evaluated meets a condition for excluding the car about to leave, and whether or not
the car to be evaluated meets a condition for selecting the empty car (Steps S203 to S205).

Here, the condition for excluding the fully-loaded car, the condition for excluding the car about to leave, and the condition
for selecting the empty car for the car to be elevated are the conditions respectively corresponding to the exclusion
processing performed by the fully-loaded car excluding means 33, that performed by the car-about-to-leave excluding
means 35, and the selection processing performed by the empty car selecting means 34.

[0103] If the car to be evaluated does not meet any of the condition for excluding the fully-loaded car, the condition
for excluding the car about to leave, and the condition for selecting the empty car, the group supervisory control apparatus
main body 100 calculates the predicted arrival time of the car to be evaluated at the target landing floor based on the
operating status of the car to be evaluated (Step S206).

At the same time, the group supervisory control apparatus main body 100 calculates the predicted arrival time of the
user who has performed the new landing call, at the boarding position for the car to be evaluated (Step S207).

[0104] Then, the group supervisory control apparatus main body 100 verifies whether the car to be evaluated has
already been allocated to the call for the same landing floor and the same traveling direction as those of the boarding
floor and the traveling direction related with the new landing call (Step S208).

If the car to be evaluated is not allocated to the call for the same landing floor and the same traveling direction as the
boarding floor and the traveling direction related with the new landing call (NO in Step S208), the group supervisory
control apparatus main body 100 verifies whether or not the car to be evaluated meets a condition for excluding an early-
arrival car (Step S209). Specifically, the group supervisory control apparatus main body 100 verifies whether or not the
car to be evaluated arrives at the target landing floor the limit time Tb or more earlier than the user.

[0105] On the other hand, if the car to be evaluated has been allocated to the call for the same landing floor and the
same traveling direction as the boarding floor and the traveling direction related with the new landing call (YES in Step
S208), the group supervisory control apparatus main body 100 calculates the scheduled door-open waiting time period
tw of the car to be evaluated at the target landing floor (Step S210).

At the same time, the group supervisory control apparatus main body 100 calculates the prediction boarding time interval
tint between the user who has performed the new landing call operation and the user who has performed the registered
landing call operation immediately before the new landing call is made (Step S211).

[0106] Then, the group supervisory control apparatus main body 100 verifies whether or not the car to be evaluated
meets the condition for excluding the car based on the door-open waiting time period, based on the calculated scheduled
door-open waiting time period tw and prediction boarding time interval tint (Step S212).

Specifically, the group supervisory control apparatus main body 100 verifies whether or not the calculated scheduled
door-open waiting time period tw prediction boarding time interval tint satisfy the conditions of Expression (3).

[0107] If the car to be evaluated meets any one of the condition for excluding the early-arrival car, the condition for
excluding the fully-loaded car, the condition for excluding the car about to leave, and the condition for excluding the car
based on the door-open waiting time period as a result of the processing (YES in Steps S203, S204, S209, and S212),
the group supervisory control apparatus main body 100 excludes the car number of the car to be evaluated from the
selection of the allocation candidate to be registered on the allocation candidate list (Step S213).

On the other hand, if the car to be evaluated meets the condition for selecting the empty car (YES in Step S205) or the
car to be evaluated does not meet the condition for excluding the early-arrival car (NO in Step S212), the group supervisory
control apparatus main body 100 adds the car number of the car to be evaluated to the allocation candidate list (Step S214).
[0108] Then, after adding the car number of the car to be evaluated to the allocation candidate list or excluding the
car number of the car to be evaluated from the selection of the allocation candidate to be registered on the allocation
candidate list, the group supervisory control apparatus main body 100 verifies whether or not all the cars 1A to 1D have
been evaluated (Step S215).

If all the cars 1A to 1D have not been evaluated, the group supervisory control apparatus main body 100 changes the
car to be evaluated to an unevaluated one of the cars (Step S216). Then, the group supervisory control apparatus main
body 100 verifies whether or not the predicted arrival time of the thus newly changed car to be evaluated meets the
condition for excluding the fully-loaded car (Step S203). Then, the same operation (Steps S203 to S216) is repeated
until all the cars 1A to 1D are evaluated.

[0109] Moreover, if all the cars 1A are 1D have been evaluated, the group supervisory control apparatus main body
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100 verifies whether or not there is an allocation candidate car on the allocation candidate list (Step S217). If there is
an allocation candidate car on the allocation candidate list in this step, the operation for selecting the allocation candidate
by the group supervisory control apparatus main body 100 is terminated.

[0110] On the other hand, if there is no allocation candidate car on the allocation candidate list (NO in Step S217),
the group supervisory control apparatus main body 100 relaxes the selection conditions and performs processing for
re-selecting the allocation candidate (Step S218).

Then, the group supervisory control apparatus main body 100 verifies whether or not the allocation candidate car is
found on the allocation candidate list as a result of the re-selection processing (Step S219). If the allocation candidate
car is found on the allocation candidate list in this step, the operation for selecting the allocation candidate by the group
supervisory control apparatus main body 100 is terminated.

[0111] On the other hand, if there is no allocation candidate car on the allocation candidate list (NO in Step S219),
the group supervisory control apparatus main body 100 sets all the cars 1A to 1D as the allocation candidates, and
therefore registers the car numbers of the cars 1A to 1D on the allocation candidate list (Step S220). Then, the operation
for selecting the allocation candidate by the group supervisory control apparatus main body 100 is terminated. The
subsequent operation is the same as that of the first embodiment.

[0112] In the group supervisory control apparatus for the elevators as described above, the car which is unavailable
for the new landing call is excluded from the selection of the allocation candidate by the fully-loaded car excluding means
33. As aresult, itis possible to avoid an operation which provides discomfort, that is, itis only when the user who operates
any one of the remote landing-call registration devices 11A to 11E arrives at the boarding position for the car that the
user knows that the allocated car is fully loaded and the user is forced to operate the remote landing-call registration
devices 11A to 11E again.

[0113] Moreover, the car which has already completed or is soon to complete the allocated service is selected as the
allocation candidate by the empty car selecting means 34. As a result, the travel efficiency of the elevator group can be
further improved.

[0114] Further, the car which waits for a long period of time at the boarding floor related with the new landing call is
excluded from the selection of the allocation candidate by the car-about-to-leave excluding means 35. Therefore, the
travel efficiency of the elevator group can be further improved.

[0115] Moreover, the limit values of the scheduled door-open waiting time period and the prediction boarding time
interval are dynamically changed by the means 36 for changing limit value based on traffic flow according to a change
in the traffic flow in the building during the up-peak time, the down-peak time, the lunchtime and the like. As a result, the
travel of the elevator group according to the change in the traffic flow can be performed. Therefore, the travel efficiency
of the elevator group can be further improved.

[0116] Further, even if there is no allocation candidate found by the normal exclusion processing, the selection con-
ditions are relaxed by the selection condition relaxing means 38 to ensure the allocation candidate. As a result, the group
supervisory control apparatus main body 100 can be prevented from performing an erroneous operation due to the
absence of the allocation candidate.

[0117] Although the same processing as that performed by the car excluding means 31 for excluding car based on
door-open time period is performed after the selection condition relaxing means 38 relaxes the selection conditions in
the third embodiment, the processing is not limited to the above-mentioned example.

For example, an instruction of performing the processing again under the relaxed conditions may be transmitted to the
car excluding means 31 for excluding car based on door-open time period after the selection condition relaxing means
38 relaxes the selection conditions. Similarly, an instruction of performing the processing again under the relaxed con-
ditions may be transmitted to the means 32 for excluding waiting car based on waiting time period after the selection
condition relaxing means 38 relaxes the selection conditions.

Fourth Embodiment

[0118] Inthe firstembodiment, the travel constant setting section 140 transmits the travel distance information between
the corresponding one of the remote landing-call registration devices 11A to 11E, on which the new landing cal operation
has been performed, and the boarding positions for all the cars 1A to 1D for the new landing call, and the standard
traveling rate information to the allocation candidate selection index calculating section 120.

On the other hand, in a fourth embodiment, the travel constant setting section 140 transmits information relating to a
travel time period of the user in a more detailed fashion to the allocation candidate selection index calculating section 120.
[0119] Moreover, although the remote landing-call registration devices 11A to 11E are located in one area on each
landing floor in the building in the first embodiment, the remote landing-call registration devices 11A to 11E are located
at a plurality of positions on each landing floor in the building.

The plurality of positions on each landing floor in the building are, for example, doorways of a plurality of residential
rooms, those of a plurality of tenant zones, or those of a plurality of office zones.
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[0120] Moreover, an operation portion of each of the remote landing-call registration devices 11A to 11E of the fourth
embodiment has a plurality of attribute identification buttons (for example, a wheelchair operation button: not shown) for
identifying an attribute of a user regarding whether or not the user is a physically impaired.

Moreover, when the new landing call operation is performed, a corresponding one of the remote landing-call registration
devices 11A to 11E transmits the information relating to the attribute corresponding to the operated attribute identification
button together with the request to register the new landing call to the group supervisory control apparatus main body 100.
[0121] FIG. 20 is a block diagram illustrating the group supervisory control apparatus for the elevators according to
the fourth embodiment of the present invention. In FIG. 20, the illustration of the allocation candidate selecting section
130, the allocated car determining section 150, the operation command section 160, and the individual car controllers
2Ato 2D is omitted. In FIG. 20, the travel constant setting section 140 includes: travel distance setting means 41; traveling
rate setting means 42; and traveling rate reduction parameter setting means 43.

[0122] The travel distance setting means 41 stores information of travel distances (walking distances) between the
remote landing-call registration devices 11A to 11E located at the plurality of positions in the building and the boarding
positions for the cars 1A to 1D on each landing floor as travel distance information.

Moreover, upon reception of the request to register the new landing call from any one of the remote landing-call registration
devices 11A to 11E, the travel distance setting means 41 extracts the travel distance information between the one of
the remote landing-call registration devices 11A to 11E, which has issued the registration request, and the boarding
positions for all the cars 1A to 1D. Then, the travel distance setting means 41 transmits the extracted travel distance
information to (the predicted user arrival time computing means 22 of) the allocation candidate selection index calculating
section 120.

[0123] The traveling rate setting means 42 prestores information of a plurality of user traveling rates in association
with information of the attributes of the users regarding whether or not the user is physically impaired. The traveling rate
for a physically unimpaired person (general user) is, for example, 1.0 m/second, whereas the traveling rate for a physically
impaired person is, for example, 0.7 m/second.

Moreover, upon reception of the attribute identification information from any one of the remote landing-call registration
devices 11Ato 11E, the traveling rate setting means 42 extracts the traveling rate associated with the attribute of the user.
[0124] The traveling rate reduction parameter setting means 43 prestores the information of the traffic flow in the
building (or measures the traffic flow in the building as needed to create statistics thereof). Moreover, upon reception of
the request to register the new landing call from any one of the remote landing-call registration devices 11A to 11E, the
traveling rate reduction parameter setting means 43 refers to the traffic flow related with the current time on the landing
floor, on which the new landing call operation is performed, to set a traveling rate reduction parameter.

[0125] Specifically, the traveling rate reduction parameter setting means 43 sets the traveling rate reduction parameter
of less than 1.0 based on the degree of congestion with the users who board and get off the cars on the landing floor
on which the new landing call operation is performed, the size of the landing 3, and the shape of the landing 3. Then,
the traveling rate reduction parameter setting means 43 transmits information of the thus set traveling rate reduction
parameter to the traveling rate setting means 42.

[0126] Upon reception of the information of the traveling rate reduction parameter from the traveling rate reduction
parameter setting means 43, the traveling rate setting means 42 transmits a value obtained by multiplying the traveling
rate of the user by the traveling rate reduction parameter as traveling rate information to (the predicted user arrival time
computing means 22 of) the allocation candidate selection index calculating section 120.

The allocation candidate selection index calculating section 120 calculates the predicted user arrival time based on the
travel distance information and the traveling rate information. Specifically, the travel distance, the traveling rate of the
user, and the traveling rate reduction parameter, which are set for the travel constant setting section 140, are used in
the process of calculating the predicted user arrival time. The other configuration is the same as that of the first or third
embodiment.

[0127] Next, the operation of the group supervisory control apparatus main body 100 of the fourth embodiment is
described. Here, an operation for setting the travel constant by the group supervisory control apparatus main body 100
is specifically described. FIG. 21 is a flowchart illustrating the operation of the group supervisory control apparatus main
body 100 illustrated in FIG. 20.

First, upon reception of the request to register the landing call from any one of the remote landing-call registration devices
11A to 11E, the group supervisory control apparatus main body 100 sets the travel distance of the user based on the
positional relation between one of the remote landing-call registration devices 11A to 11E, which has issued the regis-
tration request, and the boarding positions for all the cars on the target landing floor (Step S3301).

[0128] Then, the group supervisory control apparatus main body 100 sets the traveling rate reduction parameter from
the degree of congestion on the boarding floor based on the traffic flow related with the current time (Step S302). Then,
the group supervisory control apparatus main body 100 sets the traveling rate based on the traveling rate associated
with the attribute of the user and the traveling rate reduction parameter (Step S303).

[0129] Thereafter, the group supervisory control apparatus main body 100 calculates the predicted user arrival time
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based on the thus set travel distance and traveling rate (Step S304). In this manner, the operation for setting the travel
constant, which is performed by the group supervisory control apparatus main body 100, is terminated. The other
operation is the same as that of the first or third embodiment.

[0130] In the group supervisory control apparatus for the elevators as described above, the travel distances from one
of the remote landing-call registration devices located at the plurality of positions on each landing floor in the building,
which has issued the request for registration, to the boarding positions for all the cars 1A to 1E are extracted by the
travel distance setting means 41.

With the above-mentioned configuration, the remote landing-call registration devices 11A to 11E can be provided at the
plurality of positions on each landing floor in the building. At the same time, the hoistways for the elevators can be
provided not in the vicinity of a specific landing but at various locations.

As a result, the arrangement of the remote landing-call registration devices 11A to 11E and the arrangement of the
hoistways for the elevators can be freely designed under the supervision of the group supervisory control apparatus
main body 100.

[0131] Moreover, the traveling rate according to the attribute of the user regarding whether or not the user is physically
impaired is set by the traveling rate setting means 42. Therefore, an event where the user misses the car or the user
arrives at the boarding position for the car earlier than supposed can be avoided.

[0132] Further, the traveling rate according to the degree of congestion in the landing is set by the traveling rate
reduction parameter setting means 43. Therefore, an unpleasant event where the user cannot board the allocated car
when the landing is crowded can be avoided.

[0133] The travel distance setting means 41 stores the distances between the boarding positions for all the cars 1A
to 1D and the positions where the remote landing-call registration devices 11A to 11E are provided as the travel distances
in the fourth embodiment.

In contrast to the example described above, when a part or all of the boarding positions for the cars are provided in a
single landing in a concentrated manner, the travel distance setting means 41 may store distances between a repre-
sentative point such as a center of the landing and the remote landing-call registration devices 11A and 11E as the travel
distances.

[0134] Moreover, although the traveling rate setting means 42 sets the traveling rate of the user based on the information
of the attribute of the user regarding whether or not the user is physically impaired, who has performed the new landing
call operation, in the fourth embodiment, the setting of the traveling rate is not limited to the above-mentioned example.
For example, the traveling rate of the user may be set based on the information of the attribute regarding whether or not
the user is accompanied by a pet (dog or the like). Alternatively, an arbitrary traveling rate may be set for each user.

Fifth Embodiment

[0135] In the first embodiment, the allocated car determining section 150 selects the car, which provides the minimum
increment in the total waiting time period when the car is allocated to the boarding floor related with the new landing
call, from the allocation candidate list to determine the selected car as the allocated car. On the other hand, in the fifth
embodiment, the allocated car determining section 150 determines the allocated car from the allocation candidate list
based on a different criterion.

[0136] FIG. 22 is a block diagram illustrating the group supervisory control apparatus for the elevators according to
the fifth embodiment of the present invention. In FIG. 22, the illustration of the allocation candidate selection index
calculating section 120, the travel constant setting section 140, the remote landing-call registration devices 11A to 11E,
and the individual car controllers 2A to 2D is omitted.

InFIG. 22, the allocated car determining section 150 includes: allocation determining means 51 for determining allocation
of car with the same boarding floor and destination floor; pre-allocated car selecting means 52; pre-allocated car allocation
determining means 53; unallocated car selecting means 54; car allocation determining means 55 for determining car
allocation based on waiting time period evaluation index; and scheduled stop number limit value relaxing means 56.
[0137] The allocation determining means 51 for determining allocation of car with the same boarding floor and desti-
nation floor receives the car number of at least one allocation candidate car from the allocation candidate list computing
means 37 or the selection condition relaxing means 38.

Upon reception of the car numbers of a plurality of allocation candidate cars, the allocation determining means 51 for
determining allocation of car with the same boarding floor and destination floor verifies whether or not there is a car
which is scheduled to stop at the boarding floor and the destination floor (exit floor), which are related with the new
landing call.

[0138] Then, if there is a car scheduled to stop at the boarding floor and the destination floor, which are related with
the new landing call, the allocation determining means 51 for determining allocation of car with the same boarding floor
and destination floor determines the car as the car allocated to the new landing call.

Moreover, if there are a plurality of the cars scheduled to stop at the boarding floor and the destination floor, which are
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related with the new landing call, the allocation determining means 51 for determining allocation of car with the same
boarding floor and destination floor randomly selects one of the cars or selects the car which is predicted to be the
earliest to arrive at the boarding floor related with the new landing call.

Then, the allocation determining means 51 for determining allocation of car with the same boarding floor and destination
floor determines the selected car as the allocated car. Further, upon determination of the allocated car, the allocation
determining means 51 for determining allocation of car with the same boarding floor and destination floor transmits
information of the car number of the allocated car to the operation command section 160.

[0139] The pre-allocated car selecting means 52 prestores an initial value of a scheduled stop number limit value
Nstop. The initial value of the scheduled stop number limit value Nstop is determined by, for example, the following
Expression (7).

Expression (7)

(Nstop initial value) = 2x(number of floors present in the traveling
direction for the new landing call, at which the car can stop)/(total number

of the cars)

[0140] Moreover, the pre-allocated car selecting means 52 performs processing of selecting the allocated car in the
case where the allocated car is not determined by the allocation determining means 51 for determining allocation of car
with the same boarding floor and destination floor.

The pre-allocated car selecting means 52 verifies whether or not there is any car which is scheduled to travel in the
traveling direction to the boarding floor related with the new landing call, and has the number of scheduled stops in the
direction for which the new landing call is registered after the allocation of the new landing call being equal to or less
than the scheduled stop number limit value Nstop, among the allocation candidates.

If there is at least one corresponding car, the pre-allocated car selecting means 52 selects the car from the allocation
candidates and transmits information of the car number of the car to the pre-allocated car allocation determining means 53.
[0141] The pre-allocated car allocation determining means 53 determines the car selected by the pre-allocated car
selecting means 52 as the allocated car. Here, in the case where the plurality of car numbers of the cars are received
from the pre-allocated car selecting means 52, the pre-allocated car allocation determining means 53 determines the
car having a minimum absolute value of a difference between the predicted car arrival time at the boarding floor related
with the new landing call and the predicted user arrival time of the user who has performed the new landing call as the
allocated car.

Upon determination of the allocated car, the pre-allocated car allocation determining means 53 transmits information of
the car number of the allocated car to the operation command section 150.

[0142] Similarly to the pre-allocated car selecting means 52, the unallocated car selecting means 54 prestores the
initial value of the scheduled stop number limit value Nstop. The unallocated car selection means 54 also performs the
processing of selecting the allocated car in the case where the allocated car is not selected by the pre-allocated car
selecting means 52.

[0143] Further, the unallocated car selecting means 54 verifies whether or not there is any car which is not scheduled
to travel in the traveling direction to the boarding floor related with the new landing call, and has the number of scheduled
stops in the direction for which the new landing call is registered after the allocation of the new landing call being equal
to or less than the scheduled stop number limit value Nstop, among the allocation candidates.

Then, if there is at least one corresponding car, the unallocated car selecting means 54 selects the car from the allocation
candidates and transmits information of the car number of the car to the car allocation determining means 55 for deter-
mining car allocation based on waiting time period evaluation index.

[0144] The car allocation determining means 55 for determining car allocation based on waiting time period evaluation
index determines the car selected by the unallocated car selecting means 54 as the allocated car. Here, in the case
where the information of the plurality of the car numbers of the cars is received from the unallocated car selecting means
54, the car allocation determining means 55 for determining car allocation based on waiting time period evaluation index
performs computation processing for the operation schedules of all the cars.

[0145] Specifically, the car allocation determining means 55 for determining car allocation based on waiting time period
evaluation index computes the predicted car arrival time of each car at the stop floor for each landing call, for each of
the cases before and after the allocation of the new landing call.

Then, the car allocation determining means 55 for determining car allocation based on waiting time period evaluation
index performs computation expressed by the following Expression (8) based on the predicted car arrival time of each

19



10

15

20

25

30

35

40

45

50

55

EP 2 261 160 A1

car at the stop floor for each landing call and the predicted user arrival time of the user who is predicted to board each
car at the stop floor for each landing call.
[0146]

Expression (8)

WValtky= Y Twi (f,d)

{f . )eHallCall (k)
t.(f,d, j)= CarPT (f,d)— PsgPT,(f,d,}) CarPT, (f,d)= PsgPT.(f,d, j)
W AT, )= a(Ca}'PTk(f,d)—PSgPTk(f,d,j)) CarPT (f,d) <PSgPTk(f,d,j)

Tw{k (f, d) = mflxqwfk (f, d, ]})

where WVal,(k): the waiting time period evaluation index of a car k before the allocation to the new landing call,

WVal4(k): the waiting time period evaluation index of the car k after the allocation to the new landing call,
CarPT,(f, d): the predicted arrival time of the car k traveling in a direction d to a landing floor f,

PSGPT,(f, d, j): the predicted user arrival time of the j-th user of the users who are predicted to board the car k
traveling in the direction d to the landing floor f, at the boarding position for the car k,

wt, (f, d, j): a waiting time period of the user j for the car k,

Twt, (f, d): a maximum waiting time period value for the car k traveling in the direction d to the landing floor f.
HallCall(k): a group of registered landing calls for the car k, and

o a parameter having a standard value of 1.0.

[0147] In the above-mentioned manner, the car allocation determining means 55 for determining car allocation based
on waiting time period evaluation index calculates a waiting time period evaluation index WVal(k) for each of the cases
before and after the allocation of the car k to the new landing call, that is, WVal, (k) and WVal (k).

Then, the car allocation determining means 55 for determining car allocation based on waiting time period evaluation
index calculates WVal,5(k)-WValy¢(k), which corresponds to a difference between WVal,;(k) and WValp (k).

From the result described above, the car allocation determining means 55 for determining car allocation based on waiting
time period evaluation index determines the car which provides the minimum value of WVal,u(k)-WVal, (k) as the
allocated car.

After the determination of the allocated car, the car allocation determining means 55 for determining car allocation based
on waiting time period evaluation index transmits the information of the car number of the allocated car to the operation
command section 160.

[0148] The scheduled stop number limit value relaxing means 56 increases the scheduled stop number limit value
Nstop by one unit in the case where there is no allocated car selected by the unallocated car selecting means 54.
Specifically, the scheduled stop number limit value relaxing means 56 sets Nstop = Nstop+1 so as to relax the condition
for the scheduled stop number.

[0149] Then, after the scheduled stop number limit value relaxing means 56 relaxes the condition for the scheduled
stop number, the pre-allocated car selecting means 52 and the unallocated car selecting means 54 perform the processing
of selecting the allocated car under the relaxed condition.

The scheduled stop number limit value relaxing means 56 continues relaxing the condition for the scheduled stop number
so that the pre-allocated car selecting means 52 and the unallocated car selecting means 54 repeatedly perform the
processing of selecting the allocated car until the allocated car is finally determined. The other configuration is the same
as that of any one of the first to fourth embodiments.

[0150] Next, the operation of the group supervisory control apparatus main body 100 according to the fifth embodiment
is described. Here, the operation for determining the allocated car by the group supervisory control apparatus main body
100 is specifically described. FIG. 23 is a flowchart illustrating the operation of the group supervisory control apparatus
main body 100 illustrated in FIG. 22. In FIG. 23, the group supervisory control apparatus main body 100 first verifies
whether or not there is a car, which is scheduled to stop at the boarding floor and the destination floor (exit floor) related
with the new landing call, on the allocation candidate list (Step S401).

[0151] If there is a car which is scheduled to stop at the boarding floor and the destination floor related with the new
landing call on the allocation candidate list, the group supervisory control apparatus main body 100 verifies whether or
not the number of the corresponding car is plural (Step S402).

In this step, if the number of the corresponding car is one, the group supervisory control apparatus main body 100
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determines the corresponding car as the allocated car (Step S403), and then terminates the operation for determining
the allocated car.

[0152] On the other hand, if the number of the corresponding car is plural (YES in Step S402), the group supervisory
control apparatus main body 100 randomly selects one from the plurality of corresponding cars (Step S404). Then, the
group supervisory control apparatus main body 100 determines the selected car as the allocated car (Step S403), and
then terminates the operation for determining the allocated car.

[0153] If there is no car which is scheduled to stop at the boarding floor and the destination floors related with the new
landing call on the allocation candidate list (NO in Step S401), the group supervisory control apparatus main body 100
verifies whether or not there is a car which is scheduled to travel based on the traveling direction and the boarding floor,
which are related with the new landing call, on the allocation candidate list (Step S405).

If there is a car which is scheduled to travel based on the traveling direction and the boarding floor, which are related
with the new landing call, on the allocation candidate list, the group supervisory control apparatus main body 100 verifies
whether or not there is a car which meets the condition for the scheduled stop number limit value Nstop on the allocation
candidate list (Step S406).

[0154] If there is a car which meets the condition for the scheduled stop number limit value Nstop on the allocation
candidate list (YES in Step S406), the group supervisory control apparatus main body 100 verifies whether or not the
number of the corresponding car is plural (Step S407).

If the number of the corresponding car is one in this step, the group supervisory control apparatus main body 100
determines the corresponding car as the allocated car (Step S403), and then terminates the operation for determining
the allocated car.

[0155] On the other hand, if the number of the corresponding car is plural (YES in Step S407), the group supervisory
control apparatus main body 100 selects the car which provides the minimum absolute value of the difference between
the predicted car arrival time and the predicted user arrival time (Step S408). Then, the group supervisory control
apparatus main body 100 determines the selected car as the allocated car (Step S403), and then terminates the operation
for determining the allocated car.

[0156] Further, if there is no car which is scheduled to travel based on the traveling direction and the boarding floor,
which are related with the new landing call, on the allocation candidate list (NO in Step S405), the group supervisory
control apparatus main body 100 verifies whether or not there is a car which meets the condition for the scheduled stop
number limit value Nstop on the allocation candidate list (Step S409).

[0157] If there is a car which meets the condition for the scheduled stop number limit value Nstop on the allocation
candidate list (YES in Step S409), the group supervisory control apparatus main body 100 verifies whether or not the
number of the corresponding car is plural (Step S410).

If the number of the corresponding car is one in this step, the group supervisory control apparatus main body 100
determines the corresponding car as the allocated car (Step S403), and then terminates the operation for determining
the allocated car.

[0158] On the other hand, if the number of the corresponding car is plural (YES in Step S410), the group supervisory
control apparatus main body 100 performs the computation expressed by the above-mentioned Expression (8) to select
the car which provides the minimum waiting time period evaluation index (Step S411). Then, the group supervisory
control apparatus main body 100 determines the selected car as the allocated car (Step S403), and then terminates the
operation for determining the allocated car.

[0159] If there is no car which meets the condition for the scheduled stop number limit value Nstop on the allocation
candidate list (NO in Step S406 or S409), the group supervisory control apparatus main body 100 sets the scheduled
stop number limit value Nstop to Nstop+1 (Step S412).

Then, the group supervisory control apparatus main body 100 verifies whether or not there is a car which is scheduled
to travel based on the traveling direction and the boarding floor, which are related with the new landing call, on the
allocation candidate list (Step S405), and repeats the same operation until the allocated car is ultimately selected. The
other operation is the same as that of the first to fourth embodiments.

[0160] Inthe group supervisory control apparatus for the elevators as described above, the pre-allocated car selecting
means 52 and the unallocated car selecting means 54 use the scheduled stop number limit value to determine the
allocated car. As a result, the number of stops made by each of the cars can be reduced to reduce a round-trip time
period of each of the cars 1A to 1D. Therefore, the travel efficiency of the elevator group can be improved.

[0161] Moreover, when the plurality of allocation candidates are selected by the unallocated car selecting means 54,
the allocated car is determined based on the waiting time period evaluation index in consideration of the travel time of
the user by the car allocation determining means 55 for determining car allocation based on waiting time period evaluation
index. As a result, the evaluation according to the waiting time period after the arrival of the user at the boarding position
for the car can be performed. Thus, the allocated car can be determined more appropriately.

[0162] The car which provides the minimum square value (absolute value) of the difference between the predicted
car arrival time and the predicted user arrival time is determined as the allocated car by the pre-allocated car allocation
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determining means 53. As a result, the car and the user can be prevented from waiting at the landing longer than needed.
Thus, the travel efficiency of the elevator group can be further improved.

[0163] Although the pre-allocated car selecting means 52 and the unallocated car selecting means 54 select the
allocated car based on the prestored scheduled stop number limit value in the fifth embodiment, the selection of the
allocated car is not limited thereto. The pre-allocated car selecting means 52 and the unallocated car selecting means
54 may select the allocated car by using the scheduled stop number limit value according to the traffic flow or the boarding
floor for which the landing call is made.

[0164] The pre-allocated car allocation determining means 53 determines the car which provides the minimum absolute
value of the difference between the predicted car arrival time and the predicted user arrival time as the allocated car in
the fifth embodiment.

In contrast to the example described above, the cases may be classified based on the magnitude relation between the
predicted car arrival time CarPT,(f, d) of the car traveling in the direction d to the landing floor f and the predicted user
arrival time PsgPt,(f, d) as expressed by the following Expression (9) so that the pre-allocated car allocation determining
means 53 selects the allocated car. In the following Expression (9), B is a parameter having a standard value of 1.0.

Expression {9)

CarPT, (f,d) - PsgPT,(f,d) CarPT (f,d) = PsgPT,(f,d)
B(CarPT, (f,d)-PsgPT(f,d)) CarPT,(f,d) < PsgPT,(f,d)

[0165] Further, although the standard value of o in Expression (8) described above is set to 1.0 for the waiting time
period evaluation index car allocation determining section 55 in the fifth embodiment, the value of o may be changed
according to the type of the floor on which the new landing call is generated, such as the lobby floor or the general floor,
or according to the traffic flow during the up-peak time, the down-peak time, the lunchtime or the like.

For example, on the landing floor such as an entrance floor, which is crowded for boarding the car during the up-peak
time, the value of o may be set to about 0.5, which is smaller than the standard value.

[0166] Moreover, although the allocated car is determined based on the difference in waiting time period evaluation
index WVal(k) before the allocation and after the allocation by the car allocation determining means 55 for determining
car allocation based on waiting time period evaluation index, the allocated car may be determined based on, for example,
an multiobjective evaluation index obtained from the combination of a different index such as an index indicating the
degree of congestion in the car, and the waiting time period evaluation index.

[0167] Further, although the sum obtained by the computation for each landing floor and each traveling direction is
used as the waiting time period evaluation index in the car allocation determining means 55 for determining car allocation
based on waiting time period evaluation index, a square of a difference between the predicted car arrival time and the
predicted user arrival time may be computed for each user so that the sum of the squares obtained for each user is used
as the waiting time period evaluation index.

[0168] Although the sum of the squares of the differences between the predicted car arrival time and the predicted
user arrival time for each landing floor and each traveling direction is used as the waiting time period evaluation index
in the car allocation determining means 55 for determining car allocation based on waiting time period evaluation index,
the sum of squares of the predicted car arrival times may be used as the waiting time period evaluation index.

Sixth Embodiment

[0169] In the first embodiment, it is the individual car controllers 2A to 2D that mainly perform door opening/closing
control for the cars 1A to 1D, respectively. On the other hand, in the sixth embodiment, the group supervisory control
apparatus main body 100 generates a door opening/closing command. Based on the door opening/closing command,
the individual car controllers 2A to 2D perform the door opening/closing control for the cars 1A to 1D, respectively.
Specifically, it is the group supervisory control apparatus main body 100 that mainly performs the door opening/closing
control for the cars 1A to 1D in the sixth embodiment.

[0170] FIG. 24 is a block diagram illustrating the group supervisory control apparatus for the elevators according to
the sixth embodiment of the present invention. In FIG. 24, the illustration of the allocation candidate selecting section
130 and the travel constant setting section 140 is omitted. In FIG. 24, the operation command section 160 includes
boarding-predicted user list storing means 61 and door opening/closing command means 62.

[0171] Upon generation of the new landing call, the boarding-predicted user list storing means 61 receives the infor-
mation of the predicted user arrival time of the user who has performed the new landing call operation from the allocation
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candidate selection index calculating section 120. At the same time, the boarding-predicted user list storing means 61
receives the information of the car number of the allocated car which is determined in response to the new landing call,
from the allocated car determining section 150.

[0172] Moreover, the boarding-predicted user list storing means 61 associates the information of the predicted user
arrival time received from the allocation candidate selection index calculating section 120 and the information of the car
number of the allocated car received from the allocated car determining section 150 with each other to store the associated
information as a boarding-predicted user list.

Further, after the allocated car arrives (provides service) at the boarding floor related with the landing call and then
leaves the boarding floor, the boarding-predicted user list storing means 61 deletes the combination of the information
of the predicted user arrival time and the information of the car number of the allocated car which are associated with
each other from the boarding-predicted user list.

[0173] When any one of the cars 1A to 1D arrives at the boarding floor related with the landing call as a response to
the landing call, the door opening/closing command means 62 generates the door opening/closing command based on
the boarding-predicted user list which is stored in the boarding-predicted user list storing means 61.

The door opening/closing command means 62 also transmits the generated door opening/closing command to one of
the individual car controllers 2A to 2D, which controls the car arriving at the landing floor. Specifically, the door opening/
closing command means 62 controls door opening/closing of the car via the individual car controllers 2A to 2D.

[0174] More specifically, the door opening/closing command means 62 performs computation expressed by the fol-
lowing Expression (10) for any one of the cars 1A to 1D, which arrives at the boarding floor related with the landing call,
based on the boarding-predicted user list.

Expression 10

(last predicted user arrival time on the boarding-predicted

user list)--(current time)

[0175] Specifically, the door opening/closing command means 62 refers to the boarding-predicted user list of the users
who are predicted to board the allocated car traveling in a designated direction to the target landing floor to compare
the predicted user arrival time of the last user on the boarding-predicted user list and the current time.

When a value obtained by the result of comparison is equal to or larger than a predetermined time, the door opening/
closing command means 62 transmits a door-open continuation command to one of the individual car controllers 2A to
2D, which controls the target car so that the target car keeps the door open until the prediction boarding time of the last
user comes.

At the same time, the door opening/closing command means 62 monitors the difference between the predicted user
arrival time of the last user and the current time even while continuously keeping the door of the target car open.
[0176] When the value obtained by the result of comparison expressed by Expression (10) becomes less than the
predetermined time, the door opening/closing command means 62 transmits the door-open continuation command to
one of the individual car controllers 2A to 2D, which controls the car so that the door remains open for a standard door-
open continuation time period of, for example, about 4 seconds, which is set in advance.

Then, the door opening/closing command means 62 transmits a door-closing start command to the corresponding one
of the individual car controllers 2A to 2D, which controls the car, immediately after the lapse of the door-open continuation
time period.

[0177] Moreover, the door opening/closing command means 62 performs computation expressed by the following
Expression (11) for the corresponding one of the cars 1A to 1D, which arrives at the landing floor related with the landing
call, based on the boarding-predicted user list.

Expression (11)

(predicted user arrival time of the first user on the boarding-predicted

user list)-{(current time)

[0178] Specifically, the door opening/closing command means 62 refers to the boarding-predicted user list of the users
who are predicted to board the allocated car traveling in the designated direction to the target landing floor to compare
the predicted user arrival time of the first user on the boarding-predicted user list and the current time with each other.
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When a value obtained by the result of comparison is equal to or larger than the predetermined time, the door opening/
closing command means 62 transmits a door-opening start command to one of the individual car controllers 2A to 2D,
which controls the allocated car, so that the opening of the door of the allocated car is completed by (exactly at) the
predicted user arrival time of the first user.

On the other hand, when the value obtained by the result of comparison expressed by Expression (11) is less than the
predetermined time, the door opening/closing command means 62 transmits the door opening start command to the
corresponding one of the individual car controllers 2A to 2D, which controls the car, immediately after the arrival of the
car at the landing floor.

[0179] Therefore, the door opening/closing command means 62 generates the door opening/closing command for the
target car based on the predicted user arrival time of the first user or the last user on the boarding-predicted user list.
The other configuration is the same as that of any one of the first to fifth embodiments.

[0180] Next, the operation of the group supervisory control apparatus main body 100 according to the sixth embodiment
is described. Here, an operation for generating the door-open continuation command and the door-closing start command
by the group supervisory control apparatus main body 100 is described.

FIG. 25 is a flowchart illustrating the operation of the group supervisory control apparatus main body 100 illustrated in
FIG. 24. In FIG. 25, when the new landing call is generated and the allocated car is determined in response to the new
landing call, the group supervisory control apparatus main body 100 associates the predicted user arrival time of the
user who performs the new landing call operation and the allocated car with each other and stores the result of association
in the boarding-predicted user list.

Then, each time the new landing call is generated and the allocated car is determined in response to the new landing
call, the group supervisory control apparatus main body 100 updates the boarding-predicted user list as needed (Step
S501).

[0181] Upon arrival of the allocated car at the boarding floor related with the registered landing call, the group super-
visory control apparatus main body 100 compares the predicted user arrival time of the last user on the boarding-predicted
user list and the current time with each other (Step S502). Then, the group supervisory control apparatus main body
100 verifies whether or not the predicted user arrival time is later by a predetermined time or more than the current time
(Step S503).

[0182] If the predicted user arrival time is later by the predetermined time or more than the current time, the group
supervisory control apparatus main body 100 generates the door-open continuation command (Step S504) and transmits
the door-open continuation command to the corresponding one of the individual car controllers 2A to 2D, which controls
the target allocated car.

In this step, the group supervisory control apparatus main body 100 continuously transmits the door-open continuation
command to the corresponding one of the individual car controllers 2A to 2D, which controls the target allocated car,
until a time period from the current time to the predicted user arrival time becomes less than the predetermined time.
[0183] On the other hand, when the time period from the current time to the predicted user arrival time becomes less
than the predetermined time, the group supervisory control apparatus main body 100 transmits the door-open continuation
command to the corresponding one of the individual car controllers 2A to 2D, which controls the target allocated car, so
that the door of the target allocated car remains open for the door-open continuation time period.

Then, after the lapse of the door-open continuation time period, the group supervisory control apparatus main body 100
generates the door-closing start command (Step S505) and transmits the door-closing start command to the correspond-
ing one of the individual car controllers 2A to 2D, which controls the target allocated car, so that the door of the target
allocated car is closed.

As a result, the operation for generating the door-open continuation command and the door-closing start command by
the group supervisory control apparatus main body 100 is terminated. The other operation is the same as that of any
one of the first to fifth embodiments.

[0184] In the group supervisory control apparatus for the elevators as described above, the opening/closing of the
door of the car is controlled according to the predicted user arrival time of the user who is predicted to board.

As aresult, the car can start closing the door to leave immediately after the last user boards the car. Therefore, the door-
open waiting time period of the car can be reduced to improve the travel efficiency of the elevator. In particular, a travel
time of the user from the car boarding to the destination floor can be reduced.

[0185] In the sixth embodiment, the boarding-predicted user list storing means 61 stores the predicted user arrival
time of the user who has performed the landing call operation and the car number of the allocated car in association
with each other.

In contrast to the abave-mentioned example, the boarding-predicted user list storing means 61 may store only the
predicted user arrival time of each of the users who are predicted to be the first and the last to arrive at the boarding
position for the target car each time the landing call for each car, each landing floor and each traveling direction is
registered.

In this case, if a new user performs the new landing call operation, which is the same as that of the registered landing
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call, the stored predicted user arrival times of the first and last users may be updated based on the predicted user arrival
time of the new user.

[0186] Moreover, in the sixth embodiment, the door opening/closing command means 62 generates the door-closing
start command immediately after the lapse of the predicted user arrival time of the user who is predicted to be the last
to board. The generation of the door-closing start command is not limited to the above-mentioned example.

The door opening/closing command means 62 may generate the door-closing start command after lapse of a time period
of, for example, about two seconds, which is previously set in consideration of the case where the user misses car.
[0187] Further, in the sixth embodiment, in the case where the predicted car arrival time of the allocated car is earlier
than the predicted user arrival time of the user who is predicted to be the first to board, the door opening/closing command
means 62 waits for the generation of the door-opening start command until the predicted user arrival time of the user
who is predicted to be the first to board comes.

The generation of the door-opening start command is not limited to the above-mentioned example. The door-opening
start command may be generated immediately after the arrival of the allocated car at the target boarding floor.

[0188] Further, in the sixth embodiment, the door opening/closing command means 62 generates the door-closing
start command immediately after the predicted user arrival time of the user who is predicted to be the last to board. The
generation of the door-closing start command is not limited to the above-mentioned example.

The door opening/closing command means 62 may use a minimum door-open continuation time period value which is
equal to or larger than the value obtained by Expression (10) among a plurality of preset fixed door-open continuation
time values to generate the door-closing start command after the lapse of the door-open continuation time period.
[0189] Further, the group supervisory control apparatus main body 100 according to the first to sixth embodiments
may be constituted by a computer (not shown) including a processor unit (CPU), a storage section (ROM, RAM, hard
disk, or the like), and a signal input/output suction.

The storage section of the computer of the group supervisory control apparatus main body 100 stores programs for
realizing the functions of the allocation candidate selection index calculating section 120, the allocation candidate se-
lecting section 130, the travel constant setting section 140, the allocated car determining section 150, and the operation
command section 160 (functions of each means) therein.

[0190] Moreover, in the first to sixth embodiments, when the landing call operation is performed by the user on any
one of the remote landing-call registration devices 11A to 11E, the request to register the landing call is transmitted from
the corresponding one of the remote landing-call registration devices 11A to 11E to the group supervisory control
apparatus main body 100.

On the other hand, the remote landing-call registration devices 11 A to 11E may have a personal authentication function
of reading personal identification information stored on a personal identification medium (for example, IC card, RFID,
or the like) to perform personal authentication of the user based on the personal identification information.

Further, a reader for the above-mentioned personal identification media (for example, IC card, RFID, and the like) may
be incorporated as a part of a gate device such as a security gate. Alternatively, the remote landing-call registration
devices 11A to 11E may have a biometric personal authentication function of reading biometric information of the user,
such as a fingerprint, a voiceprint or a facial image, to perform personal authentication of the user.

In the above-mentioned cases, the remote landing-call registration devices 11A to 11E may extract information about
the landing call which is preset in association with the personal identification information of the personal-authenticated
user and then transmit the extracted information to the group supervisory control apparatus main body 100.

[0191] Further, although each of the remote landing-call registration devices 11A to 11E is used as the landing-call
registration device in the first to sixth embodiments, the landing-call registration device is not limited to the remote
landing-call registration device.

The landing-call registration device may also be provided in the landing or at a position in proximity to the landing. In
this case, the prediction boarding time of the user who has performed the new landing call operation is the new landing
call operation time.

[0192] Moreover, although the remote landing-call registration devices 11A to 11E transmit the request to register the
landing call including the exit floor for the user (destination floor for the car) to the group supervisory control apparatus
main body 100 in the first to sixth embodiments, a request to register the traveling direction in place of the exit floor for
the user may be transmitted to the group supervisory control apparatus main body 100. In other words, each of the
remote landing-call registration devices 11Ato 11E may be alanding-call registration device using UP and DOWN buttons.

Claims
1. A group supervisory control apparatus for elevators, for supervising a travel of an elevator group including a plurality

of cars to allocate, in response to a request to register a landing call from a landing-call registration device, one of
the plurality of cars to a boarding floor and a traveling direction as an allocated car, the boarding floor and the
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traveling direction being related with the landing call, and then to register the landing call, the group supervisory
control apparatus for elevators comprising:

an allocation candidate selection index calculating section for calculating, upon generation of a new request to
register the landing call, if the landing call for the same boarding floor and the same traveling direction as a
boarding floor and a traveling direction related with the new landing call has already been registered, a difference
in time between the prediction boarding time of a user who is a last boarding-predicted user among a plurality
of users who have performed the registered landing call and the prediction boarding time of a user who has
performed the new landing call as a first index; and

an allocation candidate selecting section for selecting an allocation candidate corresponding to a candidate for
the allocated car to be allocated to the new landing call from the plurality of cars, and for excluding the allocated
car allocated to the registered landing call from selection of the allocation candidate when the firstindex calculated
by the allocation candidate selection index calculating section is larger than a first allowable value stored in
advance.

A group supervisory control apparatus for elevators according to claim 1, wherein the allocation candidate selection
index calculating section calculates a difference in time between a time at which the user who is a last user to register
the landing call among the plurality of users who have performed the registered landing call operates the landing-
call registration device and a time at which the user who has performed the new landing call operates the landing-
call registration device as the first index in place of the difference in time between the prediction boarding times of
both the users.

A group supervisory control apparatus for elevators according to claim 1 or 2, wherein:

upon the generation of the new landing call, the allocation candidate selection index calculating section calculates
a second index for allocating the car to the boarding floor related with the new landing call based on a relation
among three times of a predicted arrival time of the allocated car at the boarding floor in response to the
registered landing call, the prediction boarding time of the user who has performed the registered landing call
for the allocated car, and the prediction boarding time of the user who has performed the new landing call; and
the allocation candidate selecting section excludes the allocated car allocated to the registered landing call from
the selection of the allocation candidate in at least one of a case where the first index is larger than the first
allowable value and a case where the second index s larger than a second allowable value registered in advance.

A group supervisory control apparatus for elevators according to claim 3, wherein the allocation candidate selecting
section changes the second allowable value to a smaller value when the first index calculated by the allocation
candidate selection index calculating section is larger than the first allowable value.

A group supervisory control apparatus for elevators according to claim 3 or 4, wherein the allocation candidate
selecting section stores at least one set of a plurality of the first allowable values and a plurality of the second
allowable values, and can alternatively select one allowable value from the at least one set of the plurality of the
first allowable values and the plurality of the second allowable values.

A group supervisory control apparatus for elevators according to claim 5, wherein:

the allocation candidate selecting section comprises threshold value changing means which prestores informa-
tion of a traffic flow in a building in which the elevator group is installed; and

the threshold value changing means dynamically changes at least one of the plurality of the first allowable
values and the plurality of the second allowable values according to the traffic flow.

A group supervisory control apparatus for elevators according to any one of claims 1 to 6, wherein the allocation
candidate selecting section excludes the car from the selection of the allocation candidate when a difference in time
between the prediction boarding time of the user who has performed the new landing call and the predicted arrival
time of the car at the boarding floor exceeds a limit time stored in advance.

A group supervisory control apparatus for elevators according to any one of claims 1 to 7, further comprising a travel
constant setting section which prestores information of travel distances between a position where the landing-call
registration device is provided and boarding positions for the plurality of cars on the boarding floor related with the
landing-call registration device,
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wherein, upon generation of the request to register the landing call, the allocation candidate selection index calculating
section receives the information of the travel distances related with the landing call from the travel constant setting
section to use the information of the travel distances in a process of calculating the prediction boarding time of the
user who has performed the landing call.

A group supervisory control apparatus for elevators according to claim 8, wherein:

the travel constant setting section stores information of traveling rates of the plurality of users for each attribute
of the plurality of users; and

upon the generation of the request to register the new landing call, if information for identifying the attribute is
externally input, the allocation candidate selection index calculating section receives the information of the
traveling rate related with the attribute from the travel constant setting section to use the information of the
traveling rate in a process of calculating the predicted arrival time.

10. A group supervisory control apparatus for elevators according to claim 8 or 9, wherein:

the travel constant setting section prestores information of a plurality of traveling rate reduction parameters
corresponding to parameters relating to a traveling rate according to an environment of each of a plurality of
landing floors in association with the each of the plurality of landing floors; and

upon the generation of the request to register the landing call, the allocation candidate selection index calculating
section receives the traveling rate reduction parameter for the boarding floor related with the landing call from
the travel constant setting section to use the information of the traveling rate reduction parameter in a process
of calculating the predicted arrival time.

11. A group supervisory control apparatus for elevators according to any one of claims 1 to 10, wherein the allocation

candidate selecting section counts a number of users predicted to board or being in each of the plurality of cars,
and excludes the car which is unavailable for the user who has performed the new landing call because of a fully
loaded state of the car when the request to register the new landing call is generated, from the selection of the
allocation candidate.

12. A group supervisory control apparatus for elevators according to any one of claims 1 to 11, wherein the allocation

candidate selecting section selects, from the plurality of cars, at least one of the car to which none of the landing
call and a car call is allocated and a car from which the landing call and the car call are soon to be deallocated as
the allocation candidate.

13. A group supervisory control apparatus for elevators according to any one of claims 1 to 12, wherein:

the allocation candidate selecting section comprises selection condition relaxing means for relaxing a selection
condition for selecting the allocation candidate from the plurality of cars when the request to register the landing
call is generated in a case where all the plurality of cars of the elevator group are excluded from the selection
of the allocation candidate; and

the allocation candidate selecting section selects all the plurality of cars of the elevator group as the allocation
candidates in a case where all the plurality of cars of the elevator group are excluded from the selection of the
allocation candidate even after the selection condition is relaxed by the selection condition relaxing means.

14. A group supervisory control apparatus for elevators according to any one of claims 1 to 13, wherein, upon the

generation of the request to register the new landing call, the allocation candidate selecting section excludes the
car which starts closing a door to leave the boarding floor related with the new landing call from the selection of the
allocation candidate.

15. A group supervisory control apparatus for elevators according to any one of claims 1 to 14, further comprising:

pre-allocated car selecting means for selecting the car scheduled to operate to travel based on the traveling
direction and the boarding floor, the traveling direction and the boarding floor being related with the new landing
call, and having a scheduled stop number corresponding to a number of floors at which the car is scheduled to
stop in the traveling direction, the scheduled stop number being equal to or less than a predetermined limit
value, from the allocation candidate so that the car is determined as the allocated car; and

pre-allocated car allocation determining means for determining, in a case where a plurality of the cars are
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selected by the pre-allocated car selecting means, the car providing a minimum absolute value of a difference
between a predicted arrival time of each of the plurality of the selected cars at the boarding floor and a prediction
boarding time of the user who has performed the new landing call for the each of the plurality of the cars as the
allocated car.

16. A group supervisory control apparatus for elevators according to claim 15, further comprising:

unallocated car selecting means for selecting the car with the scheduled stop number in the traveling direction
being equal to or less than the predetermined limit value from the allocation candidate to determine the car as
the allocated car in a case where the car is not selected from the allocation candidate by the pre-allocated car
selecting means; and

waiting time period evaluation index car allocation determining means for supposing, in a case where a plurality
of the cars are selected by the unallocated car selecting means, that the plurality of the cars are allocated to
the boarding floor related with the new landing call, and for determining the car providing a minimum sum of
square values of differences between the predicted car arrival times and predicted user arrival times at all stop
floors at which the car is scheduled to stop for the landing call as the allocated car.

17. A group supervisory control apparatus for elevators according to claim 15 or 16, further comprising:

boarding-predicted user list storing means for storing information of a car number of the allocated car determined
from the allocation candidate and information of the predicted user arrival time of the user predicted to board
the allocated car in association with each other as a boarding-predicted user list; and

door opening/closing command means for calculating a prediction boarding time for the user who is the last to
board the car on the each of the plurality of landing floors based on the boarding-predicted user list, and, upon
arrival of the car at one of the plurality of landing floors, for causing the car to wait with the door open until the
prediction boarding time related with the landing floor comes.

18. A group supervisory control apparatus for elevators, for supervising a travel of an elevator group including a plurality
of cars to allocate, in response to a request to register a landing call from a landing-call registration device, one of
the plurality of cars to a boarding floor and a traveling direction as an allocated car, the boarding floor and the
traveling direction being related with the landing call, and then to register the landing call, the group supervisory
control apparatus for elevators comprising:

an allocation candidate selection index calculating section for calculating, upon generation of a new request to
register the landing call, if the landing call for the same boarding floor and the same traveling direction as a
boarding floor and a traveling direction related with the new landing call has already been registered, an index
for allocating the car to the boarding floor related with the new landing call based on a relation among three
times of a predicted arrival time of the allocated car at the boarding floor in response to the registered landing
call, a prediction boarding time of a user who has performed the registered landing call for the allocated car,
and a prediction boarding time of a user who has performed the new landing call; and

an allocation candidate selecting section for selecting an allocation candidate corresponding to a candidate for
the allocated car to be allocated to the new landing call from the plurality of cars, and for excluding the allocated
car allocated to the registered landing call from selection of the allocation candidate when the index calculated
by the allocation candidate selection index calculating sectionis larger than an allowable value stored in advance,
wherein the allocation candidate selecting section comprises threshold value changing means which prestores
information of a traffic flow in a building in which the elevator group is installed, the threshold value changing
means dynamically changing the allowable value according to the traffic flow.
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