10

15

20

25

DESCRI PTI ON

Title of Invention: ELEVATOR GROUP CONTROL SYSTEM

Technical Field
[ 0001]

The present invention relates to an el evator group
control systemthat supervises a plurality of elevators.
Background Art
[ 0002]

An el evator systemis a transportation systemin the
vertical direction in a building, and in particular, in a
| arge building, is configured of a systemincluding a
plurality of elevators and el evator group control that
supervi ses these as one group. The purpose of such
el evator systemis to transport as many users as possible
to the target floors per predeternmined tinme, and in
particular, this is inmportant at tinmes of use congestion
e.g. during the time of office-going and at |unchtine.

[ 0003]

For exanple, for the technique described in Patent
Literature 1, there is described the exanple of control in
whi ch the nunber of waiting passengers on a particul ar
floor is detected, and a car in door-closed standby node
in the state where the nunber of waiting passengers is

maxi mum car rider occupancy is selected to the next car in
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door - open standby node.
[ 0004]

Al'so, for the technique described in Patent
Literature 2, there is described a group control system
that controls a plurality of elevators, in which the
degree of demand is determ ned fromstatistical data, and
to a call that exceeds a threshold val ue corresponding to
t he rated nunber of persons equal to maxi mum car rider
occupancy, a plurality of cars are all ocated.

Citation List
Patent Literature
[ 0005]

PTL 1: Japanese Patent Application Laid-Open No. Hei
3- 256980

PTL 2: Japanese Patent Application Laid-COpen No.
2011- 195280
Summary of Invention
Techni cal Probl em
[ 0006]

However, in the techni que described in Patent
Literature 1, only the nunber of waiting passengers at the
 anding i s considered, but the state of the car already in
door - open standby node is not considered, with the result
that the timng for opening the car in door-closed standby

node to be the next car in door-open standby node is not
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recogni zed, and after all, there is a problemthat unti
the car in door-open standby node has the predeterm ned

| oad or the predeterm ned tine el apses, the door of the
car in door-closed standby node to be the next car in
door - open standby node cannot be opened. As a result,

even when the nunber of waiting passengers is |large at

ti mes of congestion, the door of the car in door-closed
standby node cannot be opened until the above conditions
are satisfied, and it thus takes long tine to open the
door, with the result that the waiting tinme until boarding
onto the car becones long. Also, when at tinmes of
congestion, the door of the car is sinply opened to a

| arge nunber of waiting passengers, there is a possibility
that due to an insufficient nunber of cars, an excessive
nunber of passengers are caused for boarding, and
consequently, there is a fear that the nunber of persons
transported cannot be increased.

[ 0007]

Al so, the technique described in Patent Literature 2
has the idea to allocate, only on the basis of the degree
of demand at a certain point of tine, a plurality of cars
according to it, and when the tinme has el apsed and the
cars have al ready been delivered, it is not possible to
recogni ze, only on the basis of the degree of demand at

that time, whether the nunber of cars is appropriate, so
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that the states of the cars that have already been
delivered are also required to be considered. The

el evator demand is changed every minute at the short tine
| evel per minute, and further, unless in consideration of
the riding states of the elevator cars, the control
further responding to state is executed, it is difficult
to deliver the appropriate nunber of cars.

Solution to Problem

[ 0008]

To achi eve the above object, the present invention
provi des an el evator group control systemthat controls
the operation of a plurality of cars including nmeans for
detecting the nunber of users present at an el evator
| andi ng on a predeterm ned fl oor, nmeans for detecting the
nunber of riders in cars that are stopped wi th opened
doors on the predeterm ned floor, nmeans for cal cul ating,
on the basis of the nunber of users at the | anding and the
nunber of riders in the cars, the nunber of cars to be
stopped with closed doors on the predeterm ned floor, and
nmeans for opening the doors of any cars that are stopped
with cl osed doors on the predeterm ned fl oor.

Advant ageous Effects of Invention
[ 0009]
According to the present invention, the users are

enabled to efficiently board the cars and to be
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transported, and the waiting tinme of all the users with
respect to the elevators can be shortened.
Brief Description of Draw ngs
[ 0010]

Figure 1 is a block diagramof the entire system
according to Exanple 1.

Figure 2 is a functional block diagramof the entire
system accordi ng to Exanple 1.

Figure 3 is a diagramillustrating the idea of door-
open standby node control according to Exanple 1.

Figure 4 is a flowhart for controlling the door-
open standby node of cars according to Exanple 1.

Figures 5 are diagrans illustrating the exanpl es of
t he operation of the door-open standby node control
according to Exanple 1.

Figures 6 are diagranms illustrating the exanpl es of
t he operation of the door-open standby node contro
according to Exanple 1.

Figures 7 are diagranms illustrating the exanpl es of
t he operation of the door-open standby node control
according to Exanple 1.

Figure 8 is a diagramillustrating the exanple of
t he operation of the door-open standby node control
according to Exanple 1.

Figure 9 is a flowhart for selecting the car in
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door - open standby node according to Example 1.

Figure 10 is a flowhart for generating the guidance
informati on of the car in door-open standby node according
to Exanple 1.

Figure 11 is a diagramillustrating the exanpl es of
i nformati on gui dance concerning the cars in door-open
st andby node according to Exanple 1.

Figure 12 is a diagramillustrating the exanpl es of
i nformati on gui dance concerning the cars in door-open
standby node according to Exanple 1.

Figure 13 is a diagramillustrating the installation
exanpl es of the information gui dance concerning the cars
i n door-open standby node according to Exanple 1.

Figure 14 is a functional block diagram of the
entire system according to Exanple 2.

Figure 15 is a flowchart for controlling the door-
open standby node of cars according to Exanple 2.

Descri ption of Enbodi nments
[0011]

An el evator group control systemof Exanple 1 wll
be descri bed.
<Exanpl e 1>
[0012]

As neans for nmoving in the vertical direction in a

bui I di ng, an el evator system snmoothly and safely
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transports a | arge nunber of users every day. In
particular, in a large building, the nunber of users is
|arge, so that a plurality of elevators are installed, and
a group control system supervises these el evators as one
group.

[0013]

One of the nobst inportant performance i ndexes of the
el evator systemis transport capacity that represents the
nunber of persons transported per predetermned tinme (that
is calculated by the nunber of persons transported / the
predeterm ned tinme), and at tinmes of use congestion e.qg.
during the time of office-going and at lunchtine, in an
of fice building, neasures of how to inprove the transport
capacity are inportant. To inprove the transport capacity,
the point is that a | arger nunber of persons are
transported for a shorter tine, and a sol ution thereof
focuses on the effective use of el evator cars standing by
at an elevator |anding on a congested floor, such as a
| obby fl oor.

[ 0014]

Here, first, the control of elevator cars in standby
node in the typical elevator group control systemw | be
descri bed. Executed is the operation in which when there
are a plurality of elevator cars in standby node at an

el evator landing on a certain floor, in principle, the



door of only one car is opened (or the door of the car and
the landing is opened), and the remaining cars are brought
into standby node with cl osed doors. This is done so as
to avoid the | owering of the operation efficiency since
when a plurality of cars are brought into door-open
st andby node on the sane floor, the users who have boarded
the cars earlier press the door close buttons in the cars
to allow the cars to | eave, and the cars with a few nunber
of persons therein | eave successively.
[ 0015]

For this, the operation is executed in such a manner
t hat even when there are a |arge nunber of users at the
el evator |landing at tines of congestion, in principle,
only one car is brought into door-open standby node, and
the users are allowed to board the one car in door-open
standby node first. Here, at times of congestion,
basically, many elevator cars are running with the users
therein, and the nunber of cases where a plurality of
el evators in standby node are caused is snall, so that
typically, there are no problens in such operation.
[0016]

However, when the nunber of el evators group-
controlled is large (for exanple, 8 or nore), and further,
when one cycle time for noving up and down is short e.g.

due to a small nunber of service floors, the possibility
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that a plurality of elevators in standby node are caused
at the landing even at tines of congestion arises. In

particular, it is considered that as the nunber of

el evators is larger, the nunber of such cases is increased.

[0017]

The exanpl e of this enbodi nent has an aimin which
in the state where the users successively conme to an
el evator landing on a particular floor e.g. during the
time of office-going and in the latter half of lunchtine,
when in particular, by targeting the group control of a
| arge nunber of elevators, there are a plurality of
el evators in standby node at the | anding on that fl oor,
they are effectively used to inprove the transport
capacity. In the state where there are a plurality of
el evators in standby node at an el evator l[anding on a
predeterm ned floor, such as a |obby floor and a
restaurant floor, and the users successively cone to the
| andi ng at tinmes of congestion, the basic ideas of the
effective use of the elevators in standby node are as
foll ows.
[0018]

(1) The nunber of users present at the el evator
| andi ng and the nunber of riders in the elevator cars
al ready i n door-open standby node are detected, and the

el evator car to be brought into door-open standby node in
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real -time (fromnoment to noment and successively) is set
so as to be suitable for the use state of these (the
nunber of users) (or a plurality of cars are selected
according to state), and is controll ed.

[0019]

(2) Each user is guided to each of a plurality of
el evator cars brought into door-open standby node so that
the user is enabled to snoothly board the car w thout
wasting tinme and that the car is prevented froml eaving
with a few nunber of persons therein.

[ 0020]

In particular, the idea of (1) is primarily
i nportant, and when the nunber of cars whose doors are to
be opened is small with respect to the nunber of users,

t he users unnecessarily waiting at the |landing are caused,
and on the contrary, when the nunber of cars whose doors
are to be opened is large with respect to the nunber of
users, the cars with a small nunber of persons therein are
allowed to | eave, or the cars are brought into standby
node for a long tinme, so that in any case, the transport
capacity is | owered.

[ 0021]

The exanpl e of the enbodi nent on the basis of the
i deas of the effective use of the cars in door-open

standby node of (1) and (2) will be described below with
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reference to Figures 1 and 2.
[0022]

First, Figure 1 illustrates a functional bl ock
diagramof the entire system Fromthe left of the
drawi ng, the entire configuration includes input
informati on (landing call, the nunber of persons at the
entrance of a building, in the building, at an el evator
l anding, and in cars, and time), neans 100 for controlling
el evator group control, means 200 for controlling el evator
(This means is provided in each of a plurality of
el evators, but in this drawi ng, one of the neans 200 for
controlling elevator is illustrated as a representative.),
an elevator 300 (This neans is also provided in each of
the plurality of elevators, but in this draw ng, one of
the elevators 300 is illustrated as a representative.),
and nmeans 400 for providing guidance informtion
concerning cars in door-open standby node. In the flow of
control, the neans 100 for controlling el evator group
control supervises each nmeans 200 for controlling el evator,
and the nmeans 200 for controlling elevator controls each
el evator 300 according to this.
[ 0023]

The nmeans 100 for controlling el evator group control
i ncl udes neans 110 for controlling Ianding call allocation,

means 120 for controlling delivery of car to predeterm ned
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floor, means 130 for detecting traffic state in building,
and nmeans 140 for controlling door-open standby node in
response to use state in real-tinme. The neans 110 for
controlling landing call allocation allocates the el evator
car providing service with respect to a landing call, and
the means 120 for controlling delivery of car to
predeterm ned fl oor executes, at tines of congestion e.qg.
during the time of office-going, control to deliver the
el evator car (the car that has conpleted the service with
respect to the call) to a congested floor (e.g. during the
time of office-going, a lobby floor). For the means 110
for controlling landing call allocation, the allocation of
a plurality of cars is present, and for the neans 120 for
controlling delivery of car to predeterm ned floor, the
control to deliver a plurality of cars is present. The
neans 130 for detecting traffic state in building detects,
fromthe information of tinme and the nunber of persons,
the traffic state e.g. during the tine of office-going and
at lunchtinme, and the car delivery control is executed on
t he basis of the detection information.
[ 0024]

The nmeans 140 for controlling door-open standby node
in response to use state in real-tine executes the nain
control of this exanple. Here, in the state where a

plurality of elevator cars are stopped (standby) on a
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particular floor by the landing call allocation and the
car delivery control, the elevator cars to be brought into
door - open standby node are controlled in response to the
nunber of users at the | anding and the nunber of persons
in the elevator cars in real-tine. The feature here is
that the cars in nunber according to the state of the
nunber of users are brought into door-open standby node.
The input information of the control includes the

i nformati on of the nunber of persons at the entrance of
the building, in the building, at the el evator |anding,
and in the cars, and the state informati on of each car
(door-open state, door-closed state, stop, and the like)
obt ai ned fromthe nmeans 200 for controlling elevator. The
nmeans 400 for providi ng guidance information concerning
cars in door-open standby node provides the information
concerning the cars in door-open standby node to the users
at the el evator |anding, and guides the users to snoothly
board the car in door-open state.

[ 0025]

As descri bed above, when a plurality of cars are
stopped on the predeternmined floor at tinmes of congestion
by the landing call allocation and the car delivery
control, the neans 140 for controlling door-open standby
node in response to use state in real-time effectively

uses the cars according to the state of the users (or
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opens the doors to allow the users to board the cars),

t hereby increasing the transport efficiency. The detai
of the neans for controlling the door-open standby node
will be described belowwith reference to Figure 2.

[ 0026]

Figure 2 illustrates a functional block di agram of
the entire systemmainly executing the door-open standby
node control. In the entire configuration, the nmeans 200
for controlling each el evator, each el evator 300, and the
means 400 for providi ng guidance information concerning
cars in door-open standby node that gives out put
information fromthe group control toward the users are
the sane as Figure 1, and the description thereof is
omtted. Portions other than this correspond to the means
for controlling door-open standby node in response to use
state in real-time in Figure 1. This portion will be
descri bed bel ow.

[ 0027]

The portion that configures the door-open standby
node control in Figure 2 is largely divided into three
nmeans: nmeans 141 for determining, in real-tinme, to execute
door - open standby node, nmeans 142 for selecting car in
door - open standby node, and neans 143 for controlling car
i n door-open standby node. Fromthe input information of

t he nunber of users at the el evator |anding, the nunber of
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riders in the cars already in door-open standby node, and
the like, the neans 141 for determning, in real-tinme, to
execut e door-open standby node determ nes whet her or not
t he doors of any cars in door-closed standby node on a
target floor are opened. The point is that necessary
information is cal culated and determ ned inside the neans
141 for determning, in real-time, to execute door-open
standby node so as to be capable of responding to the use
state in real-time. Wen it is determ ned that the doors
of any cars in door-closed standby node are opened, the
means 142 for selecting car in door-open standby node
sel ects, fromanong the cars in door-closed standby node,
the car in door-closed standby node to be brought into
door - open standby node. The neans 143 for controlling car
i n door-open standby node outputs the instruction to open
t he door of the selected car (in door-closed standby node)
to the means 200 for controlling elevator of the car. As
a result, the car opens the door so as to be brought into
door - open standby node, and the users present at the
| andi ng can board the car.
[ 0028]

In the configuration of the control of the cars in
door - open standby node, essential is the nmeans 141 for
determining, in real-tinme, to execute door-open standby

mode, and the detail of this will be described bel ow. The
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means 141 for determning, in real-time, to execute door-
open standby node includes neans 1411 for cal cul ating
nunber of persons able to board cars already in door-open
st andby node, means 1412 for cal cul ati ng nunber of users
unabl e to board cars already in door-open standby node,
and nmeans 1413 for determ ning whether to open doors of
cars in door-closed standby node.

[ 0029]

First, the nmeans 1411 for cal cul ati ng nunber of
persons able to board cars already in door-open standby
node uses the number of riders in the car already in door-
open standby node that is detected by neans 502 for
detecting nunber of riders in cars already in door-open
st andby node, the nunber of cars already in door-open
standby node that is detected by nmeans 201 for detecting
nunber of cars already in door-open standby node, and
maxi mum car rider occupancy that is set by nmeans 150 for
setting maxi mum car rider occupancy, thereby cal cul ating
t he nunber of persons able to board the car already in
door - open standby node (in the case of a plurality of cars,
the total nunber of persons) by the foll owi ng equation.

[ 0030] [ Expression 1]

The number of
persons able =

E: (The maximum car rider occupancy -
to board

The number of riders in the car
The number of cars already in door-open standby mode)

already in door—open standby mode
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Equation 1
[ 0031]

In Equation 1, with respect to each car with an
opened door, the nunber of riders in the car at that point
is subtracted fromthe maxi num car rider occupancy of the
car, and the nunber of persons able to board the car from
now i s calculated, so that by totaling such nunmbers of
persons able to board, the nunber of persons able to board
all the cars in door-open standby node is cal cul at ed.

Here, the neans 502 for detecting nunber of riders in cars
al ready i n door-open standby node includes a | oad sensor
in the car and an i mage sensor (a canera and the like) in
the car. Also, the neans 201 for detecting nunber of cars
al ready i n door-open standby node detects the nunber of
cars already in door-open standby node fromthe data in

t he nmeans 200 for controlling elevator (Actually, the
means 201 for detecting nunber of cars already in door-
open standby node uses the data in the neans for
controlling elevator as is rather than detects the nunber
of cars already in door-open standby node fromthe data in
t he nmeans 200 for controlling elevator.). The neans 150
for setting maxi mum car rider occupancy sets the
substanti al maxi mum occupancy val ue of the nunber of
persons riding the car. This value is the value of 60%to

80% of the rated nunber of riders in the car, and is set
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to the value according to the state of the building (This
is executed by automatic setting by machi ne | earning,
setting by the operator, and the like.). The neans 150
for setting maxi mum car rider occupancy provides the
function of the neans 100 for controlling el evator group
control (Figure 1).

[ 0032]

Next, the nmeans 1412 for cal cul ati ng nunber of users
unabl e to board cars already in door-open standby node
uses the nunber of persons able to board the cars already
i n door-open standby node that is calculated by the neans
1411 for cal cul ati ng nunmber of persons able to board cars
al ready i n door-open standby node and the nunber of users
at the elevator landing and in vicinity thereof that is
detected by neans 501 for detecting nunber of users at
el evator landing and in vicinity thereof, thereby
cal cul ating the nunmber of users unable to board the cars
al ready i n door-open standby node. This is, in another
representation, the same neani ng as the nunber of users
that is excessive with respect to the cars already in
door - open standby node, and this is, in a further
representation, the same neani ng as the nunber of users
left at the elevator landing and in vicinity thereof with
respect to the cars already in door-open standby node.

The cal cul ation equation is as follows.



19

[ 0033]

The nunber of users unable to board = the nunber of
users at the landing and in vicinity thereof - The nunber
of persons able to board .. Equation (2)

Here, the neans 501 for detecting nunber of users at
el evator landing and in vicinity thereof includes an inmage
sensor and a | aser sensor that are installed at the
elevator landing and in vicinity thereof on the target
floor, and a sensor detecting an | D (personal
identification) that the user carries and the |ike.

[ 0034]

From the nunber of users unable to board the cars
al ready i n door-open standby node that is cal cul ated by
the means 1412 for cal cul ati ng nunber of users unable to
board cars already in door-open standby node, the
i nformati on of the presence or absence of the cars in
door - cl osed standby node and the nunber of cars in door-
cl osed standby node that is detected by nmeans 202 for
detecting cars in door-closed standby node, and the
maxi mum car rider occupancy by the neans 150 for setting
maxi mum car rider occupancy, the neans 1413 for
determ ni ng whet her to open doors of cars in door-closed
st andby node determ nes whet her or not the doors of any
cars in door-closed standby node at that point in tinme are

opened. This determnation is executed according to the
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foll ow ng equations (3) and (4).
[ 0035]

The nunber of users unable to board the cars already
i n door-open standby node = the maxi num car rider
occupancy .. Equation (3); and

The nunber of cars in door-closed standby node on
the floor > 0 .. Equation (4)

Here, the neans 202 for detecting cars in door-
cl osed standby node detects the cars in door-closed
standby node fromthe data in the nmeans 200 for
controlling elevator (This is ditto for the nmeans 201 for
detecting nunber of cars already in door-open standby
node. ) .

[ 0036]

The neani ng of the determ nation equations of
Equations (3) and (4) neans that when the nunber of users
present at the | anding unable to board the cars already in
door - open standby node is nore than the maxi num car rider
occupancy, the doors of any cars in door-closed standby
node present on the target floor are opened. Here, the
nunber of persons unable to board is nore than the maxi num
car rider occupancy in order to increase the car riding
rate (the rate of the actual nunber of riders with respect
to the maxi num car rider occupancy). For exanple, in the

state where the nunber of persons unable to board is small,



10

15

20

25

21

when the door of each car in door-closed standby node is
new y opened, the car with a small nunber of persons
therein |l eaves, so that there is a risk that the users who
come to the landing later wait for a long time. Therefore,
t he door is not opened until the nunmber of users at the

| andi ng becones exactly the maxi mum car rider occupancy,

t he door is opened when the nunber of users at the |anding
has reached the maxi mum car rider occupancy, and then, al

t he persons board the car for a short tine, so that the
riding rate is increased, the tinme for boarding can be
short, and the transport efficiency is considered to be

i ncreased.

[ 0037]

That is, the elevator group control systemthat
controls a plurality of cars includes a detection unit
detecting the nunber of users present at an el evator
| andi ng on a predeterm ned floor (the neans 130 for
detecting traffic state in building), a nunber-of-persons
cal cul ation unit calculating the nunber of riders in cars
that are stopped with opened doors on the predeterm ned
floor (the means 1411 for cal cul ati ng nunber of persons
able to board), a nunber-of-cars cal culation unit
cal cul ating, on the basis of the nunber of users at the
| andi ng and the nunmber of riders in the cars, the nunber

of cars to be stopped with cl osed doors on the
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predeterm ned floor (the nmeans 110 for controlling |anding
call allocation), and a car control unit opening the doors
of any cars that are stopped with closed doors on the
predeterm ned floor (the neans 140 for controlling door-
open standby node).

[ 0038]

Al'so, fromthe nunber of riders in the cars that are
stopped with opened doors, the number-of - persons
cal cul ation unit cal cul ates the nunber of persons able to
board the cars, and on the basis of the detected nunber of
users at the landing and the cal cul ated nunber of persons
able to board, the car control unit opens the doors of any
cars that are stopped with cl osed doors on the
predet erm ned fl oor.

[ 0039]

Al so, when the nunber of users at the landing is
nore than the nunmber of persons able to board, the car
control unit opens the doors of any cars that are stopped
with closed doors on the predeterm ned fl oor.

[ 0040]

Al so, the elevator group control systemincludes a
storage unit previously setting maxi num car rider
occupancy (the neans 150 for setting maxi mum car rider
occupancy), and when the difference between the nunber of

users at the | anding and the nunber of persons able to
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board is nore than the maxi num car rider occupancy, the
car control unit opens the doors of any cars that are
stopped with cl osed doors on the predeterm ned floor.

[ 0041]

Al so, on the basis of the nunmber of users at the
| andi ng and the nunber of riders in the cars that are
stopped with opened doors, the nunber- of - persons
cal cul ation unit cal cul ates the nunber of persons unable
to board the cars that are stopped with opened doors anong
the users at the landing, and on the basis of the
cal cul at ed nunber of persons unable to board the cars, the
car control unit opens the doors of any cars that are
stopped with closed doors on the predeterm ned fl oor.

[ 0042]

Al so, when it is deternm ned, for the number of
persons unable to board the cars, that there any persons
unable to board, the car control unit opens the doors of
any cars that are stopped with closed doors on the
predet erm ned fl oor.

[ 0043]

Also, it is determ ned that the nunber of persons
unable to board the cars is nore than the nmaxi mum car
ri der occupancy, the car control unit opens the doors of
any cars that are stopped with closed doors on the

predeterm ned fl oor.
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[ 0044]

Al so, when selecting, fromanong the cars that are
stopped with cl osed doors, the car to be newWy stopped
with an opened door, the car control unit (the neans 142
for selecting car in door-open standby node) selects the
car at the position far fromthe entrance of the el evator
landing first with respect to any cars that have already
been stopped with opened doors.

[ 0045]

Al so, the elevator group control systemincludes a
di splay unit displaying position information at the
| andi ng of each car whose door has been opened (the neans
400 for providing guidance information).

[ 0046]

Al so, the elevator group control systemincludes a
stop tine calculation unit setting stop time with respect
to the car that is stopped with an opened door, and when
any one of the condition in which the elevator that is
stopped with an opened door has conpleted the stop tine
and the condition in which the nunber of riders in the car
has reached a predeterm ned value or nore or a | oad val ue
has reached a predeterm ned value or nore is satisfied,
the car control unit closes the door of the car and all ows
the car to | eave.

[ 0047]
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Also, fromthe set stop tinme and the el apsed tine of
the elevator that is stopped with an opened door, the stop
time calculation unit calculates the time remaining unti
t he conpl etion of the standby node, and fromthe detected
nunber of riders in the car or the detected | oad val ue,

t he nunber - of - persons cal cul ation unit cal cul ates the
nunber of persons able to board the car that is stopped

wi th an opened door, and the display unit displays
position information at the |landing of the car that is
stopped with an opened door, the calculated remaining tine,
and the nunber of persons able to board. The above is the
control processing contents of the neans 141 for
determining, in real-tinme, to execute door-open standby
node that is essential in this exanple. The idea of the
control process will be described below again with
reference to Figure 3.

[ 0048]

Figure 3 is a diagram of assistance in explaining
the idea of the control process for determning, in real-
time, to execute door-open standby node. First, the
nunber of users present at an el evator |anding on a target
floor (YOl) and the nunber of users going to the |anding
are present. The users going to the |anding correspond to
the users who will be present at the landing at the tine

of several mnutes later. At the landing, the car already
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i n door-open standby node (Y02) and the number of persons
who have al ready been in the car (Y03) are present.
Further, fromthe maxi mum car rider occupancy of each car,
t he nunber of persons who have al ready been in the car
(Y0O3) is subtracted, thereby obtaining the nunber of
persons able to board the car in door-open standby node
(Y04). The users present at the |anding successively
board this boardabl e place. Then, when the nunber of
persons in the car has reached the maxi num car rider
occupancy, or when the predeterm ned tinme has el apsed, the
car | eaves (The riders in nunber equal to the nunmber of
riders in the car leave.). The above is a series of

conti nuous processes in which the users enter the el evator
| andi ng and board the car fromthe | anding, and the car

| eaves.

[ 0049]

The feature of the control to determne the cars in
door - open standby node in real-tine of this exanple is
that such determination is sequentially executed on the
basis of this process in such a manner that when the
nunber of users present at the |anding (Y01l) and the
nunber of persons able to board the car in door-open
standby node (Y04) are detected in real-tinme and the
relation of both is brought into the predeterm ned

conditions (the conditions of Equations (2) and (3)), the
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nunber of cars in door-open standby node is further
increased. Fromthis idea, according to the state of the
nunber of users present at the landing (YOl) and the
nunber of persons able to board the car in door-open

st andby node (Y04), the start timng of the car in door-
open standby node and the nunber of cars in door-open

st andby node are appropriately controlled. As a result,

t he appropriate nunber of cars in door-open standby node
are prepared for the users successively comng to the

el evator |anding, thereby allow ng the users to board the
cars, so that the transport efficiency can be increased by
preventing delay due to waste time and inproving the
riding rate.

[ 0050]

The contents of the functional block of the entire
system nmai nl y executing the door-open standby node contr ol
wi Il be described below by returning to Figure 2.

[ 0051]

O her than the opening of the door of each car in
door - cl osed standby node, the nmeans 143 for controlling
car in door-open standby node controls the car in door-
open standby node. Specifically, the nunber of riders in
each car in door-open standby node and t he standby node
el apsed tinme are controlled, and when the nunber of riders

in the car has reached the maxi num car rider occupancy
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(that is set by the neans 150 for setting maxi mum car
ri der occupancy), or when the standby node el apsed tine
has reached the door-open standby node tine (that is set
by neans 160 for setting door-open standby node tinme), it
is determ ned that the door-open standby node has been
conpl eted, and the door of the car is closed and the car
is allowed to | eave. Here, like the neans 150 for setting
maxi mum car rider occupancy, the neans 160 for setting
door - open standby node tine is the controlling neans in
t he neans 100 for controlling elevator group control. The
door - open standby node tine is set in the range of 10 to
20 seconds, which is set by the operator
[ 0052]

The means 400 for providing guidance information
concerning cars in door-open standby node gui des and
provi des the informati on concerning the cars in door-open
standby node to the users at the landing in order for the
users at the landing to snoothly board the cars in door-
open standby node. The information to be guided includes
the information of the position (layout) information of
each car in door-open standby node at the |anding, the
nunber of persons able to board each car in door-open
st andby node, the departure order of each car in door-open
standby node, the tinme remaining until departure, and the

destination floor information of each car (when the
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destination floor is previously allocated to each car e.qg.
at tinme of express operation). The input to the neans 400
for providing guidance information includes the el evator
nane i nformati on of the car in door-open standby node
obtai ned fromthe nmeans 143 for controlling car in door-
open standby node (that is used for the position

i nformation), the nunber of persons able to board each car
i n door-open standby node obtained fromthe neans 1411 for
cal cul ati ng nunber of persons able to board cars al ready

i n door-open standby node, and the time remaining until

t he departure of each car obtained fromneans 145 for
calculating tinme remaining until car in door-open standby
node will | eave.

[ 0053]

The neans 145 for calculating tinme remaining until
car in door-open standby node will |eave cal cul ates the
time remaining until each car in door-open standby node
will leave, fromthe difference between the door-open
standby node tine by the neans 160 for setting door-open
standby node tine and the standby node el apsed tine by
neans 144 for calculating time el apsed in standby node of
car in door-open standby node. Also, the means 144 for
calculating time elapsed in standby node of car in door-
open standby node neasures the tinme el apsed fromthe start

of the opening of the door of each car in door-open
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standby node, and here, for sinplification, the neans 144
for calculating tinme elapsed in standby node of car in
door - open standby node is illustrated outside of the nmeans
143 for controlling car in door-open standby node, but the
time elapsed is neasured by the neans 143 for controlling
car in door-open standby node, and it may be used as is.
[ 0054]

Finally, means 111 for determ ning additional
all ocation of Figure. 2 will be described. When there is
at | east one user unable to board the car already in door-
open standby node (The nunber of persons is nore than
zero.), and when there are no cars in door-closed standby
node on that floor, the nmeans for determ ning additiona
allocation determ nes that the additional allocation of a
new car is executed on that floor. This determ nation
result is outputted to neans for selecting allocated car
(the process in the reference nuneral 110 in Figure 1),
and when the additional allocation is executed, the
appropriate allocated car is selected there.
[ 0055]

For exanple, the neans for determ ning additional
al l ocation assunes the case where a very |arge nunber of
el evator users are caused froma particular floor e.g. at
times of the conpletion of a large neeting and the

conmpl etion of an event, and has an aimin which it is
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determ ned by the means 1412 for cal cul ati ng nunber of
users unable to board cars already in door-open standby
node that there are any users unable to board and when
there are no cars in door-closed standby node on that
floor, the car on which the users are allowed to board is
allocated first, and is delivered. By allocating the car
first, the allocated car is delivered to the target fl oor,
and the car is brought into door-closed standby node or

t he door of the car is opened, so that the boarding of the
users can be i medi ately execut ed.

[ 0056]

Figure 4 illustrates an operation flowhart with
respect to the functional block diagramof the entire
system nmai nl y executing the door-open standby node contr ol
illustrated in Figure 2. The contents of this flowhart
will be described bel ow.

First, it is determ ned whether the target floor is
a floor where the door-open standby node of a plurality of
cars is executed (process FO1l). Only one car is typically
brought into door-open standby node, but when as
illustrated in Figures 1 and 2, the door-open standby node
control is executed in response to the use state in real-
time, the door-open standby node of a plurality of cars is
caused, so that as described above, it is determ ned

whet her the target floor is a floor where the door-open
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standby node of a plurality of cars is executed.
Therefore, the door-open standby node of a plurality of
cars and the execution of the door-open standby node in
response to the use state in real-time have the sane

nmeani ng. Also, such floor is a floor where a | arge nunber
of persons use the elevators fromthat floor, such as a

| obby floor, a restaurant floor, and a floor having a

| arge neeting room

[ 0057]

In the case of Yes on the floor where the door-open
standby node of a plurality of cars is executed, then, it
is determ ned whether or not it is time to execute the
door - open standby node of the plurality of cars (or the
traffic flow conditions) (process F02). For exanple, the
times of office-going, the latter half of |unchtine, the
conpl etion of a large neeting, and the |like correspond to
the tine to execute the door-open standby node.

[ 0058]

In the case of Yes for the tinme to execute the door-
open standby node of the plurality of cars, then, the
following data with respect to the target car are detected
or calculated fromthe sensor or past data (process FO03):
t he nunber of users at an elevator landing and in vicinity
of the | anding, the nunber of riders in the cars already

i n door-open standby node, the nunber of cars already in
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door - open standby node, and the nunber of cars in door-

cl osed standby node. Here, the vicinity of the el evator
landing is referred to as the entrance of the |anding and
the region fromthe entrance of the building to the

el evat or | andi ng.

[ 0059]

After the above data are detected or calcul ated, the
nunber of persons able to board the cars already in door-
open standby node fromthe followi ng equati on (process
FO4) .

[ 0060]

(The nunber of cars already in door-open standby
node x the maxi mum car rider occupancy) - The total value
of the nunber of riders in the cars already in door-open
standby node .. Equation 5

or

[ 0061] [ Expression 2]

(The maximum car rider occupancy -
:E: The number of riders in the car
already in door-open standby mode)

The number of cars already in door-open
standby mode ;

Equation 6
[ 0062]
Here, Equations (5) and (6) are the sanme, and both
cal cul ate the nunber of persons able to board the cars

al ready i n door-open standby node. Al so, Equation (6) is
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t he sane equation as Equation (1).
[ 0063]

After fromthe above, the nunber of persons able to
board the cars already in door-open standby node is
cal cul ated, the nunber of users unable to board the cars
al ready i n door-open standby node is cal cul ated by
Equation (2) that has al ready been described (process FO05).
Here, when the value of Equation (2) is negative, the
value is zero
[ 0064]

By using the cal cul ated nunber of users unable to
board the cars already in door-open standby node, the
determ nation of Equation (3) that has al ready been
described is executed, and it is determ ned whether the
nunber of persons is |arge enough to satisfy the
predet erm ned condition (process FO06). In the case of Yes
in Equation (3), further, the determ nation of Equation
(4) that has already been described is executed, and the
presence or absence of the cars in door-closed standby
node i s determ ned (process FO7).

[ 0065]

Finally, in the case of Yes in Equation (4), it is
determ ned that the door-open standby node i s executed
with respect to the car in door-open standby node, the car

to be newWy brought into door-closed standby node is
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sel ected, and the car is brought into door-open standby
node (process FO08).
[ 0066]

The above is the flow of the operation with respect
to the functional block diagramof the entire system
mai nly executing the door-open standby node contro
illustrated in Figure 2, and with this, according to the
state of the nunmber of users at the | anding and the nunber
of riders in the cars already in door-open standby node,
the new cars in door-open standby node can be set
sequentially. Wth this, there is also a possibility that
t he door-open standby node of, not only one car, but also
two, three or nore cars, is executed. That is, according
to the use state, the nunber of cars in door-open standby
node and the door opening timng can be controlled in
real -time, so that the transport efficiency at tines of
congestion can be increased.

[ 0067]

Referring to Figures 5 to 8, the exanples of the
operation of the door-open standby node control in
response to the use state in real-time that has been
described with reference to Figures 2, 3, and 4 will be
descri bed below. Each of Figures 5 to 8 illustrates the
state of the users at an elevator landing and in vicinity

t hereof on a floor where the door-open standby node is to
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be controlled (a |obby floor) and the state of the nunber
of riders in each car, and illustrates the state where the
door - open standby node control is executed in real-tine
according to the nunber of users at the |anding and the
nunber of riders in each car in door-open standby node.
The operation will be described below with reference to
each draw ng.

[ 0068]

Each of Figures 5(a), 5(b), 6(a), and 6(b)
illustrates the states of a landing on a floor where
control is to be executed by the group control elevator
system for six elevators group-controlled and the users in
the cars of the six elevators, and illustrates, in this
order, the state according to the el apse of tine and the
operation of the door-open control. The arrangenment of
the landing and the elevator cars is shared anong the
respective draw ngs, and the sane portions are indicated
by the sane reference nunerals.

[ 0069]

First, Figure 5(a) will be described. Figure 5(a)
illustrates the states of an elevator landing and in
vicinity thereof on a floor where door opening is to be
controlled by the group control elevator systemfor six
el evators (e.g. a lobby floor). The states of the

el evator landing and in vicinity thereof respectively
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illustrate a | anding AOl1, the vicinity of the |anding AO011l
i ncluding the entrance of the |anding, and the cars of the
respective elevators or elevating paths thereof (a first

el evator A02, a second elevator A03, a fourth el evator A04,
and a fifth el evator A05).

[ 0070]

The first elevator A02 is in the state where the car
is in door-closed standby node, the state where the car is
in standby node is indicated by a white background, and
the state where the door is closed (The door of the
 anding and the car is closed.) is indicated by the state
where a door A021 is closed. The second elevator AO3 is
in the state where the car is not present on that floor
and is in the state of running through other floors, and
such state is indicated by a black background. The third
el evator and the sixth elevator are in the same state as
the second el evator (The cars are running through ot her
floors.). The fourth elevator A0O4 is in the state of the
door - open standby node (The car is indicated by a white
background.), and is in the state where a door (the door
of the landing and the car) AO041 is opened, and the users
at the landing are boarding this car. The circle
i ndi cated by the reference nuneral AO061 represents one of
t he users who have boarded the car, and the fourth

elevator A0O4 is in the state where the nunber of riders in
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the car is six. Like the first elevator A02, in the fifth
el evator A05, the car is in door-closed standby node, and
is in standby node on this floor, and a door AO051 is in
the closed state. Sixteen users in total are present in
the elevator landing A0l and in the vicinity of the
entrance A0l11l. For exanple, the circle indicated by the
reference nunmeral A062 represents one of the users in the
el evator |anding, and the circle indicated by the
reference numeral A063 represents one of the users at the
entrance of the elevator |anding.

[0071]

Figure 5(a) is in the state as described above, and
the state of the process of the neans for determning, in
real -time, to execute door-open standby node (the
reference nuneral 141 in Figure 2) in the functional bl ock
illustrated in Figure 2 at this time will be descri bed
below. It should be noted that the flow of the process is
the same as the flowchart in Figure 4, and the description
thereof is omtted.

[ 0072]

First, the respective detection values and the

setting value are as foll ows.
[0073]
(a) The nunber of users at the elevator |anding and

invicinity thereof: 16 (the nmeans 501 for detecting
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nunber of users at elevator landing and in vicinity
thereof in Figure 2)

(b) The total value of the nunber of riders in the
cars already in door-open standby node: 6 (the means 502
for detecting nunber of riders in cars already in door-
open standby node in Figure 2). Here, only the fourth
el evator A04 is the car in door-open standby node.

[ 0074]

(c) The nunber of cars already in door-open standby
node: 1 (the nmeans 201 for detecting nunber of cars
al ready i n door-open standby node in Figure 2)

(d) The cars in door-closed standby node: the first
el evator A02 and the fifth elevator AO5 (the nmeans 202 for
detecting cars in door-closed standby node in Figure 2)

(e) The maxi mum car rider occupancy: The maxi mum
car rider occupancy is set to 10 (the neans 150 for
setting maxi mum car rider occupancy in Figure 2). Here,

t he maxi mum car rider occupancy is set to 10 when the
rated nunber of persons in the car is 14, and the riding
rate of 70%is the actual maxi mum car rider occupancy.

[ 0075]

From t hese detection values or the setting val ue,

t he respective cal cul ati on values and the determ nation
process are as foll ows.

[ 0076]
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(f) The nunber of persons able to board the car
al ready i n door-open standby node: From Equation (1), 10 -
6 = 4 (the nmeans 1411 for cal cul ati ng nunber of persons
abl e to board cars already in door-open standby node in
Figure 2)

(g) The nunber of users unable to board the car
al ready i n door-open standby node: From Equation (2), 16 -
4 = 12 (the neans 1412 for cal cul ati ng nunber of users
unabl e to board cars already in door-open standby node in
Fi gure 2)

(h) The determ nation of the opening of the door of
the car in door-closed standby node: For Equation (3), the
nunber of users unable to board the car in door-open
st andby nmode of 12 > the maxi mum car rider occupancy of 10.
For Equation (4), the nunber of cars in door-closed
standby node of 2 > 0. Fromthe above, since the
condition of Equation (3) is satisfied, it is determned
that the door of the car in door-closed standby node is
opened (the nmeans 1413 for determ ning whether to open
doors of cars in door-closed standby node in Figure 2).
[0077]

As descri bed above, in the state of Figure 5(a),
since the nunber of users at the | anding unable to board
the car in door-open standby node exceeds the maxi mum car

rider occupancy, it is determned that the door of the car
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in door-closed standby node is opened. As a result, after
t he conparison of the first elevator A02 and the fifth
el evator AO05 of the cars in door-closed standby node, the
fifth elevator is selected to be door-opened by the neans
142 for selecting car in door-open standby node in Figure
2, and the instruction of the door-open standby node
control is transmitted to the means 143 for controlling
car in door-open standby node and the neans 200 for
controlling elevator in Figure 2, so that the door-open
standby node of the fifth elevator is executed.
[ 0078]

Figure 5(b) illustrates the state after tine has
el apsed for a while after the execution of the door-open
standby node of the fifth elevator fromthe state of
Figure 5(a). The sane portions as Figure 5(a) are
i ndicated by the sane reference nunerals, and the
description thereof is omtted. As the change from Figure
5(a), the fifth elevator AO05 is brought into door-open
st andby node (The door AO051 is in the opened state.), the
users at the landing are boarding the fifth el evator, and
two persons are in the car (the reference nuneral A064
denotes one of the users in the car). Al so, the nunber of
riders in the fourth el evator A04 al ready in door-open
standby node is increased from6 to 8 The nunber of

users present in the landing and in vicinity thereof is
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changed to the total nunmber of 14 due to the persons who
have boarded the car (subtraction) and the persons who
new y have cone to the | anding (addition).
[ 0079]

In this state, like the case of Figure 5(a), the
state of the process of the nmeans for determning, in
real -time, to execute door-open standby node (the
reference nuneral 141 in Figure 2) in the functional block
illustrated in Figure 2 will be described bel ow
[ 0080]

First, the respective detection values and the
setting value are as foll ows.
[ 0081]

(a) The nunber of users at the elevator |anding and
invicinity thereof: 14

(b) The total value of the nunmber of riders in the
cars already in door-open standby node: 10. Here, the
fourth elevator and the fifth elevator are the cars in
door - open st andby node.
[ 0082]

(c) The nunber of cars already in door-open standby
node: 2

(d) The car in door-closed standby node: the first
el evat or

(e) The maxi mum car rider occupancy: 10
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From t hese detection values or the setting val ue,

t he respective cal cul ati on values and the determ nation
process are as foll ows.
[ 0083]

(f) The nunber of persons able to board the cars
al ready i n door-open standby node: From Equation (1), 20 -
10 = 10

(g) The nunber of users unable to board the cars
al ready i n door-open standby node: From Equation (2), 14 -
10 = 4

(h) The determ nation of the opening of the door of
the car in door-closed standby node: For Equation (3), the
nunber of users unable to board the cars in door-open
st andby node of 4 < the maximum car rider occupancy of 10.
Fromthis, the condition of Equation (3) is not satisfied,
and it is determ ned that the door of the car in door-
cl osed standby node is not opened.

[ 0084]

Figure 6(a) illustrates the state after tinme has
further elapsed fromthe state of Figure 5(b). The sane
portions as Figure 5(b) are indicated by the sane
reference nunerals, and the description thereof is omtted.
As the change from Figure 5(b), first, the nunber of
riders in the car of the fourth el evator A04 has reached

t he maxi mum car rider occupancy of 10, and it is
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determ ned by the means 143 for controlling car in door-
open standby node in Figure 2 that the door-open standby
node has been conpleted. As a result, the fourth el evator
cl oses the door AO041, and the car |leaves. The fifth

el evator AO05 is in door-open standby node, and the nunber
of persons who have boarded in the car is increased to 6.
The total nunber of users in the landing and in vicinity
t hereof is 10.

[ 0085]

In this state, like the case of Figure 5(b), the
state of the process of the neans for determning, in
real -tinme, to execute door-open standby node (the
reference nuneral 141 in Figure 2) in the functional bl ock
illustrated in Figure 2 will be described bel ow
[ 0086]

First, the respective detection values and the
setting value are as foll ows.

[ 0087]

(a) The nunber of users at the elevator |anding and
invicinity thereof: 10 (the neans 501 for detecting
nunber of users at elevator landing and in vicinity
t hereof in Figure 2)

(b) The total value of the nunber or riders in the
cars already in door-open standby node: 6 (the means 502

for detecting nunber of riders in cars already in door-
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open standby node in Figure 2). Here, only the fifth
el evator AO05 is the car in door-open standby node. The
fourth el evator AO4 that has been in door-open standby
node so far closes the door, and is ready for |eaving.
[ 0088]
(c) The nunber of cars already in door-open standby
node: 1 (the neans 201 for detecting nunber of cars
al ready i n door-open standby node in Figure 2)
(d) The car in door-closed standby node: the first
el evator A02 (the means 202 for detecting cars in door-
cl osed standby node in Figure 2)
(e) The maxi mum car rider occupancy: 10 (the neans
150 for setting maxi mum car rider occupancy in Figure 2)
From t hese detection values or the setting val ue,
t he respective cal cul ati on values and the determ nation
process are as foll ows.
[ 0089]
(f) The nunber of persons able to board the car
al ready i n door-open standby node: From Equation (1), 10 -
6 = 4 (the neans 1411 for cal cul ati ng nunber of persons
abl e to board cars already in door-open standby node in
Fi gure 2)
(g) The nunber of users unable to board the car
al ready i n door-open standby node: From Equation (2), 10 -

4 = 6 (the neans 1412 for cal cul ati ng nunber of users
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unable to board cars already in door-open standby node in
Figure 2)

(h) The determ nation of the opening of the door of
the car in door-closed standby node: For Equation (3), the
nunber of users unable to board the car in door-open
st andby node of 6 > the maximum car rider occupancy of 10.
Fromthis, the condition of Equation (3) is not satisfied,
and it is determ ned that the door of the car in door-
cl osed standby node is not opened (the neans 1413 for
determ ni ng whet her to open doors of cars in door-closed
standby node in Figure 2).

[ 0090]

Figure 6(b) illustrates the state after tine has
further elapsed fromthe state of Figure 6(a). The sane
portions as Figure 6(a) are indicated by the sane
reference nunerals, and the description thereof is omtted.
As the change from Figure 6(a), first, the car of the
fourth el evator A0O4 has |eaved this floor and is running
t hrough other floors, and the nunber of riders in the car
A05 of the fifth elevator is increased to 9. Further, as
descri bed later, the nunber of users at the landing is
increased, and it is deternm ned that the nunber of cars to
be newly brought into door-open standby node is increased,
so that the car A02 in door-closed standby node starts to

open the door (A021). The total nunber of users in the
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landing and in vicinity thereof is 11.
[ 0091]

In this state, like the case of Figure 6(a), the
state of the process of the nmeans for determning, in
real -time, to execute door-open standby node (the
reference numeral 141 in Figure 2) in the functional block
illustrated in Figure 2 will be described bel ow
[ 0092]

First, the respective detection values and the
setting value are as foll ows.
[ 0093]

(a) The nunber of users at the elevator |anding and
invicinity thereof: 11

(b) The total value of the nunmber of riders in the
cars already in door-open standby node: 9. Here, only the
fifth elevator AO5 is the car in door-open standby node.
[ 0094]

(c) The nunber of cars already in door-open standby
node: 1

(d) The car in door-closed standby node: the first
el evator A02. It should be noted that in Figure 6(b), the
openi ng of the door has al ready been started, but here,
the car in door-closed standby node is considered to be in
the state just before the start of the opening of the door.

[ 0095]
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(e) The maxi mum car rider occupancy: 10

From t hese detection values or the setting val ue,

t he respective cal cul ati on values and the determ nation
process are as foll ows.
[ 0096]

(f) The nunber of persons able to board the car
al ready i n door-open standby node: From Equation (1), 10 -
9 =1

(g) The nunber of users unable to board the car
al ready i n door-open standby node: From Equation (2), 11
-1 =10

(h) The determ nation of the opening of the door of
the car in door-closed standby node: For Equation (3), the
nunber of users unable to board the car in door-open
standby node of 10 > the maxi mum car rider occupancy of 10.
For Equation (4), the nunber of cars in door-closed
standby nmode > 0. Fromthe above, since the condition of
Equation (3) is satisfied, it is determ ned that the door
of the car in door-closed standby node is opened.

[ 0097]

From the above determ nation result, in the state of
Figure 6(b), it is determ ned that the door of the first
el evator A02 of the car in door-closed standby node is
opened, and the opening of the door A021 of the first

el evator has been started.
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[ 0098]

In the flow of Figures 5(a), 5(b), 6(a), and 6(b),
the operation to control each car in door-open standby
node in response to the state of the users at the el evator
| andi ng and the state of the nunber of riders in the car
i n door-open standby node in real -time has been descri bed
above. Fromthe control as described here, at times of
congestion e.g. during the time of office-going and at
lunchtime, in consideration of the noving state of the
users successively comng to the elevator |anding and the
persons boarding the elevator cars in door-open standby
node fromthe | anding, the appropriate nunber of cars in
door - open standby node can be controlled at the
appropriate timng, so that even at times of congestion
the users can smoothly board the el evator cars fromthe
| andi ng, waste tine is prevented, and the nunber of riders
can al so be appropriately controlled, so that the
transport efficiency of the group control elevator system
can be inproved.

[ 0099]

Like Figures 5 and 6, Figures 7 and 8 illustrate the
operation of the door-open standby node control by the
functional block illustrated in Figure 2. Figures 7 and 8
are different fromFigures 5 and 6 in that in front of the

entrance of the elevator |anding, there are entering and
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exiting gates (the reference nuneral AO7 in Figures 7(a)
and 7(b), and the reference nuneral A08 in Figure 8), and
for exanple, a | obby floor (a gate floor) is assunmed. The
point is that persons entering the elevator |anding are
previously detected at the entering and exiting gate. The
contents of the operation in each of Figures 7 and 8 wi |
be descri bed bel ow.

[0100]

Li ke Figure 5(a), each of Figures 7(a) and 7(b)
illustrates the states of the landing on a floor where
control is to be executed by the group control elevator
system for six elevators group-controlled and the users in
the cars of the six elevators, and illustrates, in this
order, the state according to the el apse of tine and the
operation of the door-open control. The arrangenment of
the landing and the elevator cars is the same as Figure
5(a), and the sanme portions are indicated by the sane
reference nunmerals. Figures 7(a) and 7(b) are different
fromFigure 5(a) in that the entering and exiting gate A07
is present, and here, the nunmber of users going to the
el evator |anding A0l is previously detected. Although
described later, the entering and exiting gate AQ07
corresponds to the neans 501 for detecting nunber of users
at elevator landing and in vicinity thereof in Figure 2.

Al'so, the entering and exiting gate AO7 may be a security
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gate or an entering and exiting door.
[0101]

First, Figure 7(a) will be described bel ow Here,
the sanme portions as Figure 5(a) are indicated by the sane
reference nunerals, and the description thereof is omtted.
As the state of this drawing, first, the fourth el evator
A04 and the fifth elevator A05 are in door-open standby
node, nine persons are in the fourth elevator, and three
persons are in the fifth elevator. Only the first
el evator A02 is the car in door-closed standby node, and
t he second, third, and sixth elevators are not present on
this floor, and are running through other floors. The
total nunber of users at the elevator |landing A0l is 9,
and further, there are two users passing through the
entering and exiting gate AO7 and entering the el evator
| andi ng.

[0102]

The point here is that the nunmber of users present
at the elevator landing is calculated by the summti on of
t he nunber of persons entering the elevator |anding from
the entering and exiting gate. The nunber of users
present at the elevator landing is obtained by adding the
nunber of persons entering the elevator |landing fromthe
entering and exiting gate to the nunber of users present

at the elevator landing slightly before the point of tine
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at whi ch such persons enter the elevator landing fromthe
entering and exiting gate, and the nunmber of persons who
have boarded the el evators in door-open standby node is
subtracted. In this way, by the neans for detecting the
nunber of persons fromthe entering and exiting gate and
for detecting the nunber of riders in the elevator cars,

t he nunber of users at the elevator |anding can be
detected by cal culation. For this, the entering and
exiting gate AO7 in Figure 7(a) corresponds to the means
501 for detecting nunber of users at elevator |anding and
invicinity thereof in Figure 2.

[0103]

On the basis of this nmethod, then, |ike the case of
Figure 5(a), the process of the means for determining, in
real -tinme, to execute door-open standby node (the
reference numeral 141 in Figure 2) in the functional block
illustrated in Figure 2 can be executed. This will be
descri bed bel ow.

[ 0104]

First, the respective detection values and the
setting value are as foll ows.
[0105]

(a) The nunber of users at the elevator |anding and
invicinity thereof: 9 (that is detected by the above

descri bed nethod)
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(b) The total value of the nunber of riders in the
cars already in door-open standby node: 9 + 3 = 12 (the
means 502 for detecting nunber of riders in cars already
i n door-open standby node in Figure 2). Here, the fourth
el evator AO4 and the fifth el evator AO5 are the cars in
door - open st andby node.

[0106]

(c) The nunber of cars already in door-open standby
node: 2 (the neans 201 for detecting nunber of cars
al ready i n door-open standby node in Figure 2)

(d) The car in door-closed standby node: the first
el evator A02 (the nmeans 202 for detecting cars in door-
cl osed standby node in Figure 2)

[0107]

(e) The maxi mum car rider occupancy: 10 (the neans
150 for setting maxi mum car rider occupancy in
Fi gure 2)

From the cal cul ati on val ue, the detection val ues,
and the setting value, the respective cal cul ati on val ues
and the deternination process are as foll ows.

[0108]

(f) The nunber of persons able to board the cars
al ready i n door-open standby node: From Equation (1), 20 -
12 = 8 (the nmeans 1411 for cal cul ati ng nunmber of persons

able to board cars already in door-open standby node in
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Fi gure 2)

(g) The nunber of users unable to board the cars
al ready i n door-open standby node: From Equation (2), 9 -
8 = 1 (the neans 1412 for cal cul ati ng nunber of users
unabl e to board cars already in door-open standby node in
Figure 2)

(h) The determ nation of the opening of the door of
the car in door-closed standby node: For Equation (3), the
nunber of users unable to board the cars in door-open
standby node of 1 > the maxi num car rider occupancy of 10.
Fromthis, the condition of Equation (3) is not satisfied,
and it is determ ned that the door of the car in door-
cl osed standby node is not opened (the nmeans 1413 for
determ ni ng whet her to open doors of cars in door-closed
standby node in Figure 2).

[0109]

Figure 7(b) illustrates the state after tine has
further elapsed fromthe state of Figure 7(a). The sane
portions as Figure 7(a) are indicated by the sane
reference nunerals, and the description thereof is omtted.
As the change from Figure 7(a), first, the nunber of
riders in the car of the fourth el evator A04 has reached
t he maxi mum car rider occupancy of 10, and it is
determ ned by the means 143 for controlling car in door-

open standby node in Figure 2 that the door-open standby



10

15

20

25

55

node has been conpleted. As a result, the fourth el evator
cl oses the door AO41 and the car |eaves. The fifth

el evator AO5 is in door-open standby node, and the nunber
of persons have boarded in the car is increased to 5. The
total nunber of users present in the landing and in
vicinity thereof is 8.

[0110]

By the above-described cal cul ati on method, fromthe
state in Figure 7(a), the nunber of users present in the
landing and in vicinity thereof can be calculated as 9 + 2
- 3 = 8 where the nunber of users in the landing is 9, the
nunber of persons entering the landing is 2 (addition),
and the nunber of persons who have boarded the fourth and
fifth elevator cars in door-open standby node during the
el apse of tinme fromFigure 7(a) to Figure 7(b) is 3
(subtraction).

[0111]

The processes for detecting and cal culating the
respective nunbers of persons below are the sane as the
above-descri bed processes, and the description thereof is
om tted.

[0112]

Wth respect to Figure 7(a), in Figure 8, in the

configuration of the building, the entering and exiting

gate AO8 is present at the entrance of the building, and a
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di stance (A08) to the elevator |anding A0l is |ong.
Therefore, as persons entering fromthe entering and
exiting gate AO8 (A066), there are, not only persons going
to the elevator |anding A0l (A067), but also persons
nmoving in other directions (A068). Like the case of
Figure 7(a), also in the case of Figure 8, fromthe nunber
of persons entering the inside of the building fromthe
entering and exiting gate AO08, the nunber of persons going
to the elevator |landing on the basis of the nunber of
persons entering the inside of the building fromthe
entering and exiting gate, and the nunber of persons who
have boarded each car in door-open standby node, the
nunber of users present at the el evator |anding can be
estimated. Specifically, when the nunber of persons going
to the elevator |anding can be cal cul ated fromthe nunber
of persons entering the inside of the building fromthe
entering and exiting gate, then, by using the nunber of
persons going to the elevator |anding, the nunber of users
present at the el evator |anding can be cal culated by the
same nethod as Figure 7(a). Here, as the nmethod for

cal cul ati ng the nunber of persons going to the el evator

| andi ng fromthe nunber of persons entering the inside of
the building fromthe entering and exiting gate, a nethod
for statistically estimating the nunber of persons going

to the elevator |anding from past data (including machine
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| earning) and a nmethod for directly detecting the nunber
of persons going to the elevator |anding by providing a
sensor are considered. Therefore, it is considered that
the entering and exiting gate A0O8 in Figure 8 corresponds
to the nmeans 501 for detecting nunmber of users at el evator
landing and in vicinity thereof in Figure 2.

[0113]

When t he nunber of users at the |anding can be
cal cul ated, like the contents described in Figures 5(a)
and 7(a), the nunber of persons able to board the cars
al ready i n door-open standby node and the nunber of users
unable to board the cars already in door-open standby node
are calculated, and it can be determ ned whether the door
of the car in door-closed standby node is opened.

[0114]

Figure 9 illustrates a flowhart illustrating the
process for selecting the car in door-open standby node in
the flowchart for controlling the nunber of cars in door-
open standby node illustrated in Figure 4 (the process for
sel ecting, fromanong the cars in door-closed standby node
on the target floor in Figure 4, the car to be newy
brought into door-open standby node (FO08)). In Figure 9,
the processes different fromFigure 4 are indicated by
different reference nunerals. The portions of the

processes different fromFigure 4 will be described bel ow.
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[0115]

When there are any cars in door-closed standby node
on the floor (in the case of YES after the process FO07),
it is determ ned whether from anong the cars in door-
cl osed standby node, the car in door-closed standby node
having a | onger di stance fromthe entrance of the |anding
than any cars already in door-open standby node is present
(FO81). Wien such car in door-closed standby node havi ng
a longer distance fromthe entrance of the | anding than
any cars already in door-open standby node is present, the
car is set to the next car in door-open standby node
(FO82). Here, when there are a plurality of such cars in
door -cl osed standby node, from anong them the car that is
closer to the entrance of the landing is set to the next
car in door-open standby node.

[0116]

I f such car in door-closed standby node sati sfying
the condition it has a | onger distance fromthe entrance
of the landing than any cars already in door-open standby
node is not present, from anong the cars in door-closed
st andby node, the car having the | ongest distance fromthe
entrance of the landing is set to the next car in door-
open standby node (F083).

[0117]

By the above-described nethod for selecting the car
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i n door-open standby node illustrated in Figure 9, the
users who have cone to the | anding board the car already

i n door-open standby node nore easily since the car

al ready i n door-open standby node is closer to the | anding
in ternms of distance with respect to the car that is newy
brought into door-open standby node. In this way, by

all owi ng the users to board the car already in door-open
standby node nore easily, the riding rate of the car in
door - open standby node can be increased, so that the
entire transport capacity can be increased. On the
contrary, when such selection nethod is not executed, the
users board the car newy brought into door-open standby
node first, and the car already in door-open standby node
| eaves with a lowriding rate, so that the possibility

|l eading to the |lowering of the transport capacity ari ses.
[0118]

Figure 10 illustrates a flowhart for generating the
gui dance information of each car in door-open standby node
according to the one enbodinent illustrated in Figure 2
(the nmeans indicated by the reference nunmeral 400 in
Figure 2). This is guidance information in order for the
users who have arrived at the landing to snmoothly board a
plurality of cars in door-open standby node.

[0119]

First, the neans 143 for controlling car in door-
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open standby node (Figure 2) determ nes whether or not on
the fl oor where the door-open standby node of a plurality
of cars is executed, there are any cars in door-open

st andby node now (F09). 1In the case of Yes, the routine
goes to the next process, and in the case of No, the
routine exits fromthis process.

[0120]

VWhen there are any cars in door-open standby node,
the means 1411 for cal cul ati ng nunber of persons able to
board cars already in door-open standby node (Figure 2)
cal cul ates the nunber of persons able to board each car in
door - open standby node from now (F10).

This val ue can be cal cul ated by determ ning the
di ff erence between the nmaxi num car rider occupancy and the
nunber of persons who have already been in the car.

[0121]

Then, the means 145 for calculating tinme remaining
until car in door-open standby node will |eave (Figure 2)
calculates the tine remaining until the conpletion of the
door - open standby node with respect to each car in door-
open standby node (F11). This value can be cal cul ated
fromthe difference between the setting val ue of the door-
open standby node tinme and the tine el apsed fromthe start
of the door-open standby node of the car.

[ 0122]
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Further, the neans 145 for calculating tine
remai ning until car in door-open standby node will |eave
(Figure 2) determ nes the departure order of the car in
door - open standby node fromthe calculated tinme remaining
until the conpletion of the door-open standby node (F12).
This can be determ ned that the car that has the shorter
remai ning time | eaves earlier.

[0123]

Then, the nmeans 143 for controlling car in door-open
st andby node (Figure 2) determ nes whether a destination
floor is previously designated with respect to each car in
door - open standby node (F13). The control of e.g.

di vi sion express during the tinme of off-going corresponds
to this case.
[ 0124]

When the destination floor is previously designated,
t he nmeans 400 for providing guidance information (Figure
2) quides and provides the follow ng informtion
concerni ng each car in door-open standby node toward the
users at the landing (F14):

[0125]

1) The departure order of the car, 2) the tine
remai ning until the conpletion of the door-open standby
node (departure) of the car, 3) the nunmber of persons able

to board the car, and 4) the destination floor of the car.
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[0126]

When the destination floor is not previously
desi gnated, the information obtained by renoving the
destination floor information fromthe information itens
of F14 is guided and provided (F15).

[0127]

That is, the elevator group control system i ncl udes
an order determnation unit determ ning, fromthe
cal cul ated renmining stop tinme of the car that is stopped
wi th an opened door, an order in which stopping with an
opened door is conpleted to allow the elevator to | eave
(the neans 143 for controlling car in door-open standby
node), and the display unit displays the departure order.
[0128]

Figure 11 is a diagramillustrating the exanpl e of
i nformati on gui dance concerning the cars in door-open
standby node according to the one enbodi nent illustrated
in Figures 2 and 10. Here, a device, such as a |large
i nformati on di splaying display device, is assuned. In a
di spl ayi ng di splay portion B0Ol, together with a sinmulation
i mge B02 of the elevator |anding, information concerning
the el evator cars in door-open standby node is displayed.
| mages representing the respective cars on the | anding
(The total nunber of cars is 6 in such a manner that three

cars faces other three cars.) are B03 to B08, and the
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el evators corresponding to the imges of the respective
cars of the B03, B06, and BO7 having the display "Boarding
i s possible" (the respective elevators No. 1, No. 4, and
No. 5) represent the elevators that are in door-open
standby node and are boardable. By viewi ng this display,
the users at the landing can imediately confirmthe cars
i n door-open standby node and their positions at the
anding. It should be noted that the blacked out

el evators (No. 2, No. 3, and No. 6) represent the door-
closed state (The elevators that are not to be boarded,
for exanple, since they are running.).

[0129]

To the respective i mages B03, B06, and BO7 of the
cars of the respective elevators that are in door-open
standby node and are boardabl e, respective information
(B09, B10, and Bl1l) that is necessary and referred to when
t he users board the cars is shown. Specifically, for each
car, information B091 of the time remaining until the car
will leave and information B092 of the nunber of persons
able to board the car are displayed. By viewing this
information, the user in a hurry selects the elevator in
which it will |eave sooner (The tine until departure is
shorter.), and the user not in a hurry selects the
el evator having time until the car will |eave. Al so, by

viewi ng the nunber of persons able to board the cars, it
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can be determ ned whether the users can board the cars.

Al so, when as nany users as possible are allowed to board
the cars (or the riding rate is increased), the transport
capacity can be inproved, so that the side controlling
group control also has an aimto pronote boardi ng by
representing the informati on of the nunmber of persons able
to board.

[ 0130]

As descri bed above, by the information guidance
concerning the cars in door-open standby node illustrated
in Figure 11, the users at the el evator |anding
i edi ately recogni ze the cars in door-open standby node
and their positions, and fromthe information of the tine
until departure and the nunber of persons able to board,
the el evator car desired by each user can be sel ected.
Al so, at times of congestion, the nunber of users in a
hurry is basically large, so that by displaying these, the
i nprovenent in the car riding rate and the shorteni ng of
the time until boarding can be achieved. As a result,
this leads to the inprovenent in the el evator transport
capacity decided by the nunber of persons transported per
tinme.
[0131]

Figure 12 illustrates the exanple of information

gui dance concerning the cars in door-open standby node
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according to the one enbodinment illustrated in Figure 10,
and is a diagramillustrating the exanple different from
Figure 11. In Figure 12, portions different from Figure
11 are indicated by different reference nunerals, and here,
only the portions will be described. Figure 12 is
different fromFigure 11 is in that in guidance
information with respect to the car in door-open standby
node, a departure order B093 and destination floor

i nformati on B094 are added. By adding these information,
the user enables nore precise determ nation. Also, the
destination floor information is essential when the
operation in which the destination floor is different
dependi ng on elevator e.g. at tinme of division express is
execut ed.

[0132]

Figure 13 illustrates a diagramillustrating the
installation exanple of information gui dance concerni ng
the cars in door-open standby node according to the one
enbodi nent illustrated in Figures 11, 12, and the |iKke.
The information provided here has the contents described
in Figures 11 and 12. Figure 13 illustrates the state of
a landing (C01) of four group-control elevators in which
two el evators face other two el evators. |In respective
| andi ng doors of the four elevators (C02, C03, C04, and

C05), there are two cars in door-open standby node, and
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the el evators indicated by C02 and C04 correspond to them
The information displaying display device that provides
the information is preferably installed at the position
where the users who have arrived at the el evator |anding
can immedi ately and easily view the information displaying
di spl ay device, and preferably, such position is the
position on the wall surface of the entrance of the

I andi ng (positions CO6 and CO7), and the position where
the information displaying display device is hung fromthe
ceiling in the | anding (C08).

<Exanpl e 2>

[0133]

The el evator group control systemof Exanple 2 wll
be described. It should be noted that the description of
the points shared with Exanple 1 is omtted.

[ 0134]

Figure 14 illustrates a functional block diagram of
the entire systemmainly executing the door-open standby
node control, and illustrates an enbodi ment different from
Figure 2. In Figure 14, the same portions as Figure 2 are
i ndi cated by the sane reference nunerals, and here, the
description thereof is omtted.

[0135]
Figure 14 is different fromFigure 2 in the interna

process of the neans 141 for determning, in real-tine, to
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execut e door-open standby node and neans 146 for

cal cul ati ng nunber of persons able to board cars in door-
open standby node. Here, the nmeans 146 for cal cul ating
nunber of persons able to board cars in door-open standby
node is the same process as the nmeans 1411 for cal cul ating
nunber of persons able to board cars already in door-open
standby node in Figure 2, and since the position of the
process is sinply changed, the description of the contents
of the process is onitted. The internal process of the
means 141 for determning, in real-time, to execute door-
open standby node will be described bel ow.

[0136]

The internal process of the nmeans 141 for
determining, in real-tine, to execute door-open standby
node in Figure 14 includes nmeans 1414 for cal cul ating
necessary nunber of cars in door-open standby state, and
means 1415 for determ ning whether to open doors of cars
i n door-closed standby node.

[0137]

First, the nmeans 1414 for cal cul ati ng necessary
nunber of cars in door-open standby state cal culates the
necessary numnber of cars in door-open standby node by
using the followi ng equation fromthe detected nunber of
persons by the neans 501 for detecting nunber of users at

elevator landing and in vicinity thereof, the detected
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nunber of persons by the nmeans 502 for detecting nunmber of
riders in cars already in door-open standby node, and the

set nunber of persons by the nmeans 150 for setting maximum
car rider occupancy.

[0138]

The necessary nunber of cars in door-open standby
node = INT [(the nunber of users at the el evator |anding
and in vicinity thereof + the total value of the nunber of
riders in the cars already in door-open standby node) /

t he maxi mum car rider occupancy] .. Equation (7)

In Equation (7), INT represents the function process
of rounding in which the operation result in the bracket
is rounded down after the decimal. By calculating the
necessary nunber of cars in standby node by using Equation
(7), the nunber of users and the nunber of cars suitable
for the riding state can be determ ned. Further, by the
roundi ng process, the nunber of cars in standby node can
be calculated so as to have a value that provides the
necessary nunber of cars in standby node and t he non-
excessi ve nunmber of cars in standby node.

[0139]

Next, the neans 1415 for determ ni ng whether to open
doors of cars in door-closed standby node determ nes, by
the followi ng two equations, whether the new cars in door-

open standby node are necessary and there are any cars in
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door - cl osed standby node.
[ 0140]

The necessary nunber of cars in door-open standby
node > the nunber of cars already in door-open standby
node .. Equation (8)

and

The nunber of cars in door-closed standby node
>0 .. Equation (9)

When the conditions of the two equations are
satisfied, it is determined that the car to be newy
brought into door-open standby node is necessary, and from
anong the cars in door-closed standby node, the
appropriate car is selected by the neans 142 for selecting
car in door-open standby node, and beconmes the new car
door - open standby node. The follow ng process is the sane
as the functional block diagramin Figure 2.

[ 0141]

The feature of the functional block in Figure 14 is
in that the necessary nunber of cars is calcul ated by
usi ng the nunber of cars in door-open standby node as an
i ndex, and according to this, the nunber of cars in door-
open standby node is set. |In particular, in this nethod,
when the nunber of users abruptly is increased, the doors
of a plurality of cars can also be opened at the sane tine

so that the cars can be brought into door-open standby
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node, and for exanple, when in Equation (8), the necessary
nunber of cars in door-open standby node is two nore than
t he nunber of cars already in door-open standby node, and
when there are two or nore cars in door-closed standby
node, the control to bring two cars into door-open standby
node at a tinme is al so enabl ed.

[0142]

As a result, for exanmple, on a floor where there is
a large neeting room the elevators are previously brought
into standby node on that floor, and even when after the
conpl etion of a neeting, a |arge nunber of users gather to
the elevator | anding, the doors of a plurality of cars are
opened at the sane tine according to the nunber of persons,
so that a |l arge nunber of users can be transported for a
short tine.

[0143]

That is, on the basis of the nunber of users at the
car landing, the nunber of riders in the cars that are
stopped with opened doors, and the nmaxi mum car rider
occupancy, the nunber-of-cars calculation unit cal cul ates
t he necessary nunber of cars to be stopped with opened
doors on the predeterm ned floor, and on the basis of the
necessary nunber of cars, the car control unit opens the
doors of any cars that are stopped with closed doors on

t he predeterm ned fl oor.
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[ 0144]

Al so, when the cal cul ated necessary nunber of cars
is nore than the nunber of cars that are stopped with
opened doors at that tine, the car control unit opens the
doors of any cars that are stopped with closed doors on
t he predeterm ned fl oor.

[ 0145]

Figure 15 illustrates an operation flowchart with
respect to the functional block diagramof the entire
system mai nl y executing the door-open standby node contro
illustrated in Figure 14, and changes the operation
flowchart in Figure 4. In the operation flowhart in
Figure 15, the same processes as Figure 4 are indicated by
t he sanme reference nunerals, and the description thereof
is omtted.

[ 0146]

The operation flowhart in Figure 15 is different
fromFigure 4 in tw points of a process for calcul ating
t he necessary nunber of cars in door-open standby node by
Equation (7) (F16) and a process for determ ning by
Equati on (8) whether the necessary nunber of cars in door-
open standby node is nore than the nunber of cars already
i n door-open standby node (F17).

[0147]

The effect of the control by the operation flowchart
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in Figure 15 is the sanme as Figure 14, and is in that the
necessary nunber of cars in door-open standby node is
cal cul ated according to the state of the users, and is
conpared with the nunber of cars already in door-open

st andby node, thereby cal culating the nunber of cars to be
new y brought into door-open standby node, so that the
door - open standby node control of a plurality of cars at
the sane tine is al so enabl ed according to the use state.

[ 0148]

The control of the elevator car in door-open standby
node in response to the use state in real-tinme that has
been described so far exhibits the higher effect as the
el evator group control systemincludes a |arger nunber of
el evators, as al ready described. Specifically, it is
considered to be effective for the group control for eight
or nore cars, and its reason will be described bel ow.
[0149]

Typically, one cycle tine for noving up and down of
the elevator is set to approxi mtely 60 seconds to 120
seconds. If the one cycle tine is 60 seconds, when the
nunber of group-control elevators is large and is eight or
nore, the average of the interval of the arriving of the
car at a predetermined floor (for exanple, a | obby floor)
is 60 seconds / the nunber of cars of 8 = 7.5 seconds.

The standby node tine of the elevator car (the stop tine
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i n door-open standby node) is assuned to be 10 to 15
seconds in consideration of the time for the boarding of a
| arge nunber of persons, and the possibility that while
one car is in door-open standby node on the | obby fl oor
other cars arrive at the | obby floor becones high.
Therefore, the nunber of opportunities to execute the
door - open standby node of a plurality of cars, which has
been described so far in this exanple is increased.
Further, as the nunber of cars is increased, the nunber of
such opportunities is increased, and for exanple, when the
nunber of cars is 12 and the one cycle tine is 60 seconds,
t he average of the interval of the arriving at the | obby
floor is 5 seconds, and when the standby node tine is
approxi mately 15 seconds, there is a possibility that the
nunber of cars in standby node on the | obby floor is

i ncreased up to three, so that when the nunber of el evator
users is large, two or three elevator cars in standby node
are brought into door-open standby node according to it,

t hereby all owi ng such nmany persons to board the cars and
to be transported for the sane tinme. In this way, the
idea to control a plurality of cars to be brought into
door - open standby node according to the one enbodi nment
illustrated in Figures 1, 2, 14, and the like is
particularly effective for the el evator group control of a

| arge nunber of cars, e.g., eight or nore cars, and
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further, it is considered that such nunber of cars is
| arger, the effect is increased.
Ref erence Signs List
[ 0150]
100...neans for controlling elevator group control
110...neans for controlling | anding call allocation
111. .. nmeans for determ ning additional allocation
120...nmeans for controlling delivery of car to
predet erm ned fl oor
130...nmeans for detecting traffic state in building
140...means for controlling door-open standby node
in response to use state in real-tine
141. .. means for determning, in real-tine, to
execut e door-open standby node
1411. .. nmeans for cal cul ati ng nunber of persons able
to board cars already in door-open standby node
1412.. . means for cal cul ati ng nunber of users unable
to board cars already in door-open standby node
1413.. . nmeans for determ ning whether to open doors
of cars in door-closed standby node
142. . . nmeans for selecting car in door-open standby
node
143. . . nmeans for controlling car in door-open standby
node

144. . .means for calculating tinme el apsed in standby
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node of car in door-open standby node
150. .. neans for setting maxi mum car rider occupancy
160. .. nmeans for setting door-open standby node tine
200...nmeans for controlling el evator
201...nmeans for detecting nunmber of cars already in
door - open st andby node
202...means for detecting cars in door-closed
st andby node
300. .. el evator
400. .. neans for providing guidance information
concerning cars in door-open standby node
501...neans for detecting nunber of users at
el evator landing and in vicinity thereof
502...means for detecting nunber of riders in cars

al ready i n door-open standby node
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CLAI M5

[Caim1l]

An el evator group control systemthat controls a
plurality of cars conprising

a detection unit detecting the nunber of users
present at an el evator |anding on a predeterm ned floor;

a nunber - of - persons cal culation unit cal culating the
nunber of riders in cars that are stopped w th opened
doors on the predeterm ned fl oor;

a nunber-of-cars calculation unit calculating, on
t he basis of the nunber of users at the el evator |anding
and the nunber of riders in the cars, the nunber of cars
to be stopped with closed doors on the predeterm ned
floor; and

a car control unit opening the doors of any cars

that are stopped with cl osed doors on the predeterm ned

floor.
[Caim?2]

The el evator group control system according to claim
1

wherein fromthe nunber of riders in the cars that
are stopped with opened doors, the nunber-of - persons
cal cul ation unit cal cul ates the nunber of persons able to
board the cars, and

wherein on the basis of the detected nunber of users
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at the landing and the cal cul ated nunber of persons able
to board, the car control unit opens the doors of any cars

that are stopped with cl osed doors on the predeterm ned

floor.
[Caim 3]

The el evator group control system according to claim
2,

wher ei n when the nunber of users at the el evator
landing is nore than the nunber of persons able to board,
the car control unit opens the doors of any cars that are
stopped with cl osed doors on the predeterm ned fl oor.
[Aaim4]

The el evator group control system according to
claim 2,

wherein the el evator group control systemincludes a
storage unit previously setting maxi mum car rider
occupancy, and

wherei n when the difference between the nunber of
users at the elevator |anding and the nunber of persons
able to board is nore than the maxi mum car rider occupancy,
the car control unit opens the doors of any cars that are
stopped with cl osed doors on the predeterm ned fl oor.
[Cai mb5]

The el evator group control systemaccording to claim
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wherein on the basis of the nunber of users at the
el evator | anding and the nunber of riders in the cars that
are stopped wi th opened doors, the nunber-of - persons
cal cul ation unit cal cul ates the nunber of persons unable
to board the cars that are stopped with opened doors anong
the users at the el evator |anding, and

wherein on the basis of the cal cul ated nunber of
persons unable to board the cars (the excessive nunber of
persons for boarding), the car control unit opens the
doors of any cars that are stopped (in standby node) with
cl osed doors on the predeterm ned fl oor.
[ A aim 6]

The el evator group control systemaccording to claim

wherein when it is determ ned, for the nunber of
persons unable to board the cars, that there are any
persons unable to board, the car control unit opens the
doors of any cars that are stopped with closed doors on
t he predeterm ned fl oor.
[Caim7]

The el evator group control system according to claim

wherein the el evator group control systemincludes a
storage unit previously setting maxi mrum car rider

occupancy, and
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wherein when it is determ ned that the nunber of
persons unable to board the cars is nore than the maxi mum
car rider occupancy, the car control unit opens the doors
of any cars that are stopped with closed doors on the
predet erm ned fl oor.
[Cai m 8]

The el evator group control system according to claim

wherein on the basis of the nunber of users at the
el evator | andi ng, the nunber of riders in the cars that
are stopped with opened doors, and the maxi mum car rider
occupancy, the nunber-of-cars calculation unit cal cul ates
t he necessary nunber of cars to be stopped with opened
doors on the predeterm ned floor, and

wherein on the basis of the necessary nunber of cars,
the car control unit opens the doors of any cars that are
stopped with closed doors on the predeterm ned floor.
[Caim9]

The el evator group control system according to claim

wher ei n when the cal cul ated necessary nunber of cars
is nore than the nunber of cars that are stopped with
opened doors at that tine, the car control unit opens the
doors of any cars that are stopped with closed doors on

t he predeterm ned fl oor.
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[ A ai m10]

The el evator group control system according to claim

wherein the el evator group control systemincludes a
storage unit previously setting maxi mum car rider
occupancy, and

wherei n the nunber-of-cars cal cul ation unit
cal cul ates the necessary nunber of cars by a quotient
obt ai ned by dividing the sumof the nunber of users at the
el evator | anding and the nunber of riders in the cars that
are stopped wi th opened doors by the maxi mum car rider
occupancy.

[Aaim11]

The el evator group control system according to any
one of clainms 1, 2, 5, and 8,

wher ei n when sel ecting, fromanong the cars that are
stopped with cl osed doors, the car to be newWy stopped
wi th an opened door, the car control unit selects the car
at the position far fromthe entrance of the el evator
landing first with respect to any cars that have already
been st opped with opened doors.

[Aaim12]

The el evator group control system according to any

one of clainms 1, 2, 5, and 8,

wherein the el evator group control systemincludes a
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di splay unit displaying position information at the
| andi ng of each car whose door has been opened.
[Aaim13]

The el evator group control system according to any
one of clainms 1, 2, 5, and 8,

wherein the el evator group control systemincludes a
stop tine calculation unit setting stop time with respect
to the car that is stopped with an opened door, and

wher ei n when one of the condition in which the
el evator that is stopped with an opened door has conpl eted
the stop tine and the condition in which the nunber of
riders in the car has reached a predeterm ned val ue or
nore or a |oad value has reached a predeterm ned val ue or
nore is satisfied, the car control unit closes the door of
the car and allows the car to | eave.
[ d ai m 14]

The el evator group control systemaccording to claim
13,

wherein the el evator group control system further
i ncludes a display unit,

wherein fromthe set stop tine and the el apsed tine
of the elevator that is stopped with an opened door, the
stop tine calculation unit calculates the tine renaining
until the conpletion of the standby node, and

wherein fromthe detected nunber of riders in the



10

15

82

car or the detected |oad val ue, the nunber-of-persons
cal cul ation unit cal cul ates the nunber of persons able to
board the car that is stopped with an opened door, and the
di splay unit displays position information at the | anding
of the car that is stopped with an opened door, the
cal cul ated renmining tine, and the nunber of persons able
to board.
[ A ai m 15]

The el evator group control system according to claim
14,

wherein the el evator group control systemincludes
an order determnation unit determ ning, fromthe
calcul ated remaining stop tine of the car that is stopped
with an opened door, an order in which stopping with an
opened door is conpleted to allow the elevator to | eave,
and

wherein the display unit displays the departure

order.



