1 ELEVATOR GROUP MANAGEMENT CONTROL APPARATUS AND METHOD THERE&Emégé%GROUND
OF THE INVENTION 1. Field of the Invention The present invention relates to
an el evator group managenent control apparatus and.a nethod thereof, and in
particular to an inproved el evator group managenent control apparatus and a
met hod .t her eof which are capabl e of cohnDnIy connecting a plurality of
car controllers and floor input/output termnals by using one

transm ssion line, and transmtting/receiving signals by a serial

comruni cation method, for thus preventing any operational problenms which

may occur ENERVAPOR’ GROUDSHANAGEMERT CoNTRSS ARSARIT AN METHGR rHaREorY t
Figure 1 is a block diagramillustrating a conventional elevator group
managenent control apparatus. The conventi onal el evator group nanagenent
control

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention. relates to an elevator group.
management control apparatus gnd a method thereof, and in
particular to an improVed elevator group management control
apparatus .and a method thereof which are capable of commonly
connecting a plurality of .car controllers and floor
input/output.terminals by using one transmission line, and
transmitting/receiving signals by a serial communication
method, for thus preventing any operational problems which may

occur in the transmission line.

2. Description of the Conventional Art

Figure 1 is a block diagram illustrating a conventional
elevator group management control apparatus.

The conventional elevator group managemeht control
apparatus.includes a group management controller 1 connected to
first and second car controllers 2 and 3 through transmission

. lines L1 and L2, through which a serial signal is transmitted,
for performing an allocation operation based on a floor call,
outputting an allocation information and a registration

information, minimizing a- waiting time of passengers, and



appar at Us i ncludes a group managenent controller 1 connected to first and
second car controllers 2 and 3 through transm ssion lines L1 and L2,

t hrough which a serial signal is transmtted, for perform ng an allocation
operation based on a floor call, outputting an allocation information and a
registration information, n1n|n12|n92§ waiting tinme of passengers, and

2 allocating a car which consunes m ni numelectric power, first and second
car controllers for controlling the operation of a car in accordance with
the control of the group management controllers 2 and 3, operation display

units 6 anghjolonased ¢d R0ne doflitnds RERIRCE Y1 Dopbkes! A0t

second car con thro ough transm ssion [1nes

transm ttifgd rSeesNd NGat NESHEBRS Pord CFSE CohOrd L1 APCERE | BPefhtion of a
| car in accordance with the control of the group management
controllers 2 and 3, operetion display units 6 and 7 disposed
in floors 4 and 5 connected with the first and second car
controllers 2 and 3 through transmission lines L3 and L4 for
transmitting/receiving information related to the operation of
the car, and a call registration unit 8 connected with the
operation display units 6 and 7 for generating a floor call and

for displaying the call registration state.

The operation of the conventional elevator group
management control apparatus will now be explained.

When a passenger pushes a down switch 8A or an up switch
8B of the call registration unit 8, a floor call is generated
from the call registration unit 8. The thusly generated floor
call is inputted to the operation display units 6 and 7, aﬁd is
transmitted to the first and second car controllers_s and 7
through the transmission lines L3 and L4, and the transmitted
floor call is transmitted to the group management eontfoller 1
thrdugh the transmission lines L1 and L2.

The group management controller 1 performs an allocation
operation for designating a car among many cars with respect to
the generated call. Namely, in a state that the operation
states of multiple cars can be stored, the car which can be

serviced at the fastest speed and consumes: the least electric



thé car, and a call registration unit 8 connected with the operation
display units 6 and 7 for generating a floor call and for displaying the
call registration state. The operation of the conventional elevator group

managenent control apparatus will now be expl ai ned. Wien a passenger pushes
a down switch 8A or an up switch 8B ofgthe call registration unit 8, a
floor call is generated fromthe call registration unit 8 The thusly
generated floor call is inputted to the operation display units 6 and 7,
and is transmtted to the first and second car controllers 6 and 7 through
the transmssion lines L3 and L4, and the transmtted flg call is
transnitt @PWer tife W@Fﬁﬁ?&géﬁ?@n?%@ﬁ’#&%?lgnﬁﬁr 8figh gﬂgaﬁ'-ﬁﬁs?n S3Fon

lines L1 and L2. The rou t trol f I
oper at i on Ra7ed R ghAE; RQQSQgggggg§264ﬁ§%Fé%§}a ¢gﬁ @?%c?agﬁg?#gggéhon

g:pgr 2;ﬁdb]gﬂ|§% &rlle}lgrraelti é:ktegtoq};att&;eg;ﬁiggca% lO%e rs?.tglnge ?.-tsa{:ggng&tiggeal Eoe

the first and second car controllers 2.

-

The first car controller 2 or the second car controller 3,
which received the allocation signals; process a floor call
information and a car operation information, and output the
allocation signal to the car through the transmission line L3
or the transmission line L4, so the car is moved to the floor.
4 or the floor 5. The floor call information and the car
operé.tion information are tran.smitted'to the operation display
unit 6 or the operation display unit 7, and the operation
display units 6 ‘and 7 display the received car operation
information. In addition, the operation display units 6 and 7
output the floor call information to the call registration unit
8. Therefore, the up switch 8A or the down switch 8B are turned
on, and the passenger at a floor notices that the car is
registered.

However, in lthe conventional elevator group- management
elevator, when a problem occurs in the transmission lines Ll
and L2 for connecting the group management controller 1 and the
first and second car controllers 6 and 7, the car controllers
2 and 3 can not receive the allocation information from the
group management controller 1. Therefore, the first and second

controllers 2 and 3 separately operated, and when a call is



sefviced at the fastest speed and consunes the |east electric 3 power is
desi gnated. The allocation signal of allocating a car based on the
operation is outputted through the transm ssion line L1, and the outputted
allocation signal is transmtted to the first and second car controllers 2.
The first car controller 2 or the secahd car controller 3, which received
the allocation signals, process a floor call information and a car
operation information, and output the allocation signal to the car through
the transmssion line L3 or the transmssion line L4, so the car is noved
to the floor he_f| r 5 The f nforna the ¢
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In addition, if a problem occurs in the transmission lines

L3 and L4 which connect the first and second'cér controllers 2
and 3 and the operation display units 6 and 7, the information
from the first and second car controllers 2 and 3 is not
transmitted to the car, so that the elevator system may not_be'
normally operatéd;
Here, if éight caf controllers are connected to the group
management controller, eight transmission lines are needed for
| connecting the car controliers and the group management
controller, and eight transmission lines are further needed for
connecting the car controllers and the operation display units,

for thus causing complicated line mechanism.

SUMMARY OF THE INVENTION

According;y, it is an object of the present invention to
provide an elevator group management control appafatus and a
method thereof which overcomes the afo;ementioned-problems
encountered in the conventional art.

It is another object of the present invention to provide
an improved elevatér group management control apparatus and a
method thereof which are capable of commonly connecting a

plurality of car controllers and floor input/output terminals



display'units 6 and 7 display the received car operation information. In
addition, the operation display units 6 and 7 output the floor call '
information to the call registration unit 8 Therefore, the up switch 8A or
the down switch 8B are turned on, and the passenger at a floor notices that
the car is registered. However, in the’conventional elevator. group
managenent el evator, when a problemoccurs in the transmssion |lines L1 and
L2 for connecting the group nmanagenent controller 1 and the first and
second car controllers 6 and 7, the car controllers 2 and 3 can not receive

the al | ocabi,OmdiHe" BREI Wrdisi 4ot F¥ReTBRNAHE TR RhneRAtEI N rebeivin
Therefore, the first and second controllers 2 and 3 separately operateg
and when aggghhlbSby adserial communication method, for thus preventing
any operational problems which may occur in the transmission
line.

To achieve the above objects, there is proVided an
elevator group management control apparatus which includes a
group management controller for performing an allocation
operation based on a floor call and for outputting an
allocation information and a call registration information, a
plurality of car controllers which are commonly connected with
thé group management controller for receiving an allocation
information through .the transmission 1line by a serial
communication ﬁethod and for outputting a car operation
information, and a floor input/output terminal disposed in each
floor for transmitting a floor call to the group management
controller or the car controllers by a serial transmiésion
method through a first transmission line which is commonly
connected, receiving a call registration infomatioﬁ, and a éar
operatioq information, and outputting the information to a
- £loor caii registration unit, and a floor operation display

unit of a corresponding car.
To achieve the above objects, there is provided an
elevator group manageﬁent control method which includes the

steps of a first step for judging that an operational problem

occurred in the group management controller when a data related



gerierated at a.floor, nmore than two cars concurrently respond, for thus
causi ng operation problens. In addition, if a problemoccurs in the
transm ssion lines L3 and L4 which connect the first and second car
controllers 2 and 3 and the operation display units 6 and 7, the
information fromthe first and second €ar controllers 2 and 3 is not
transmtted to the car, so that the elevator systemnmay not be normally
operated. Here, if eight car controllers are.connected to the group _
managenment controller, eight transm ssion |ines are needed for connecting

the car coptrghl gi$oands LRe: 0E QIR UPAAOLYEAL CONAM Hea AU LEllral ity
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car controllers as a master car controller which performs the
group control function wheh it is judged that the group
management controller has an operational problem in the first
step and determining the remaining-car controllers as a slave
car ébntroller, a third step in which the determined.méster car
controller performs an allocation operation, and a fourth step
in which the slave car controllers controls a corresponding car
based on the allocation operation.

Additionai advantages, objects and features of the
invention will become more apparent from the description which

follows.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of iliustration
only, and thus are not limitative of theipresent invention, and
wherein:

Figure 1 is a block diagram illustrating a conventional
elevator group management control apparatus;

Figure 2 is a block diagram illustrating an elevator group



met hod t her eof whi ch overcones the aforenenti oned probl ens encountered in
the conventional art. It is another object of the present invention to
provi de an inproved el evator group managenent control apparatus and a

met hod t hereof which are capable of commonly connecting a plurality of car
controllers and floor input/output tefmnals 5 by using one transm ssion
line, and transmtting/receiving signals by a serial conmunication nethod,
for thus preventing any operational problenms which may occur in the

transm ssion line. To achi eve the above objects, there is provided an
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managenent controller for perforimng an allocation
invention;

Figure 3 is a block diagrém illustrating a controller
having additional elements compared to the construction a shbwn
in Figure 2;

Figure 4 is a block diagram illustrating a controller
having'additional eleﬁents compared to the construction aé_
shown in Figure 3;

Eigure 5 is a block diagram illustrating an elevator
group management control apparatus according to another
embodiment of the present invention;

Figure 6 is a block diagram illustrating a controller of
Figure 5;

Figure 7 is a block diagram illustrating a controller of
Figure §6;

Figure 8 is a detailed block diagram illustrating a éroup
management controller of Figure 2;

Figure 9 is ; detéiled block diagram illustrating a group
management controller of Figure §;

Figure 10 is a block diagram illustrating car controllers
of Figure 2;

Figure 11 is a detailed block diagram illustrating a f£loor
input/output terminal of Figure 2; |

Figure 12 is a deﬁailed block diagram illustrating a car

input/output terminal of Figure 3;



operation based on a floor call and for outputting an allocation

I nformation and a call registration information, a plurality of car
controllers which are cormonly connected with the group nmanagenent
controller for receiving an allocation_ information through the transm ssion
line by a serial comunication nethod &nd for outputting a car operation

i nformation, and a floor input/output term nal disposed in each floor for
transmtting a floor call to the group nanagenent controller or the car
controllers by a serial transm ssion nethod through a first transm ssion

line which is cpygupky1§0n8e4t @drakieql ¥1BBKkAdEAGramCd13lERa®Ang of an
I nformation, and a car operation information, and outputting the

i nformati ogxteraall @Ak tCahput #8eplist tePmiAkl, oEN#igukle0d); operation
di splay unit of a corresponding car. To achi eve the above objects, there is

provi ded an el eragQkredLoUls FATAGMTERArEOBE I ®grBrip) eadnalyenlert) eontes10e:
steps of a first step for judging that an operational problem
according to the present invention;
Figure 15 is a flow chart of car controllers according to
the present invention; and

Figure 16 is a flow chart of car controllers according to

another embodiment of the present invention;
DETAILED DESCRIPTION OF THE INVENTION

Figure 2 is a block diagram illustrating an elevator group
management control apparatus according to the present
invention.

As shown therein, the elevator grouﬁ management control
~apparatus according to the present invention includes a éroup
management controller 101 for receiving a floor call,
performing an allocation operation, outputting an allocation
information and a call registration information, ﬁinimizing a
waiting time of passengers, and allocating a car which consumes
the 1east-e1ectric'power, first and second car controllers 102A
and 102B connected with the group management controller 101
through a transmission line SL1 ﬁhich transmits serial signals
for receiving an allodation information from the transmission

line SL1 and for outputting an operation state information, and
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occurred in the group nmanagenent controller when a data rel ated to an
allocation information is not transmtted to a plurality of car controllers
fromthe group managenent controller for a predetermned tinme, a second
step for determ ning one anong the car controllers as a naster car
control l er which perforns the group c8ntrol function when it is judged that
t he group managenent controller has an operational problemin the first
step and determining the renmaining car controllers as a slave car
controller, athird step in which the determ ned naster car. controller

per for s_Braldoptal1a iP U Iy ANDR 01 ! BopelpbalhilCBakNeaslayg car

controllers control's a cCorresp ng car based on the a cati édn operati on.
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nore apparent fromthe description i C

a floor call based on the call by the passenger, first and
second operation display units 104A and 104B disposed in each
floor for displaying the operation state of the car, and a
floor input/output terminal 106 for outputting a floor call to
the transmission line SL1, receiving the call registratipn
information and the operation state information by using the
transmission 1line §SL1, receiving the call registration
information and the operation state information through the
transmission line SL1, outputting the call registration
information to the call registration unit 1085, and outputting
the operation state .information to the first and second
operation display units 104A and 104B.

In addition, third_through eighth car controllers can be
further connected by using the transmission line SL1.

In addition, the group management controller 101, as shown
in Figure 8, includes an operation unit 101A and a.waiting unit
101B. At usual time, the operation unit 101A controis the group
management. If the opération unit 101A is not operational, the
waiting unit 101B controls the group management. For the
operations thereof, the operation unit 101A includes a central
processing unit 11A, a memory 12A having a Read Only'Memory
(ROM) and a Randbm Access Memory (RAM), a parallel interface

unit 13A for a communication with the waiting unit 101B, a



fol'l ows. BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wil|
becone nore fully understood fromthe detail ed description given

her ei nbel ow and t he acconpanyi ng draw ngs which are given by way of
illustration only, and thus are not limtative of the present invention,
and wherein: Figure 1 is a block diagn@millustrating a conventi onal

el evat or group managenent control apparatus; Figure 2 is a block diagram
illustrating an el evator group managenent control apparatus according to
the present invention; Figure 3 is a block diagramillustrating a

control |l er hayi ,addi ti onal | emrents conpared tqQ the constructi.,on hown
serXaTglnter ace unf% 14A connég%e55w1é£ the %ransﬁissf%n i%ep

SL1A, and a serial interface unit 14B connected with the
transmission line SL1B. Here, each element is commonly
connected in the circuit. In addition, the construction of the
waiting unit 101B is ;he same as the operation unit 101A. The
transmission line SLlA is connected with the first through
fourth car controllers, respectively. The transmission line
SL1B is connected with the fifth through eighth car
controllers, respectively. The serial interface units 14A and
14B are connected for four car controllers, for thus increasing
the signal transmission speed.

In addition, the first car controller 102A, as shown in
Figure 10, includes a CPU 21, a memory 22 having a ROM and a
RAM, a parallel interface unit 23 connected with an external
unit, ‘and a serial interface unit 24 connected with the
transmission line SL1.

The floor input/output_terminél 106, as shown in Figure
11, includes a CPU 41, a memory 42 having é ROM and a RAM, a
serial interface unit 43 connected with the transﬁission line
SL1l, and a paraliel intefface unit 44 connected with_the first
and second operation display units 104A and 104B and the call
registration unit 105. | |

The operation of the elevator group management controller
apparatus according to the present invention wiil now be

explained with refernece to the accompanying drawings.



in‘Figure 2; Figure 4 is a block diagramillustrating a controller having
additional elenents conpared to the construction as shown in Figure 3;
Figure 5 is a block diagramillustrating an el evator group nanagemnent
control apparatus according to another enbodiment of the present invention;
Figure 6 is a block diagramillustratlhg a controller of Figure 5; Figure 7
is a block diagramillustrating a controller of Figure 6; Figure 8 is a
detailed block diagramillustrating a group nanagenent controller of Figure
2; Figure 9 is a detailed block diagramillustrating a group nmanagenent

control ler of Rigute Sinki GH5% HahioBnbheCkobagiat! Loyt L&l I8 i

control |l ers of Flgure X
Figure 14, receives an operation state information from the

first and second controllers 102A and 102B through the
transmission line SL1 in Step S1. |

When a passenger pushes one betweén the-up switch 105A and
the down switch 105B, a floor call is generated by the call
registration unit 105, and the thusly generated floor call is
inputted to the group.managemenf controller 101 through the
floor input/output terminal 106 in Step S2.

The.group management controller 101 performs an allocation
operation in order to select the optimum car, edits the
allocation information and registration information, and
outputs the edited allocation information and call registration
information in Steps S3 through SS.

The first and second car controllers 102A an 102B receive
the allocation information, edit the c¢all registration
“information of the car to be operated based on the car
registration information a corresponding éar, and output the
operation state information._ |

| The floor input/output terminal 106 receives the operation
state information and the call registration information, and.
divides the received information by the output apparatus, and
the'call registration information is outputted to the floor
call registration unit 105, and the operation state information

is outputted to the floor operation display units 104A and



Fibureill Is a detailed block diagramillustrating a floor input/output

termnal of Figure 2; Figure 12 is a detailed block diagramillustrating a
car input/output termnal of Figure 3; Figure 13 is a detail ed block
diagramillustrating of an external unit input/output term nal of Figure 3;

Figure 14 is a flow chart of a groupl@anagenent controller according to the
present invention; Figure 15 is a flow chart of car controllers according
to the present invention; and Figure 16 is a flow chart of car controllers
according to anot her enbodi nent: of the present invention; DETAILED

DESCRIPTI%?%%E Iggpggygugth Figure 2 is a block diagramillustrating an

el evat or _
In addition, the CPU 11A performs the operation of each

element, and the data processed by the CPU 11A is transferred
through the serial interface units 14A and 15A by the serial
communication method. |

If an operational problem oécurs in the group management
controller 101, the data, which was being outputted from the
group management controller 101 to the first and second car
controllers 102A and 102B, is not inputted thereto.

If the allocation can not be performed with reépect'to the
floor call due to the. operational problem in the group
management controller 101, the allocation operation is
performed by one of the car controllers. It is determined that
which car controller controls the allocation based on the
previocusly set rules. In the present invention, the first car
controller 102A among four car controllers of one group is
designated for the allocation. Here, the first cal controller
102A is called as a master car controller, and the rémaining
car controllers 102B are called as a slave car conﬁroller.

In addition, a predetermined car'contréller among the car
controllers may be designated as a master car controller.

The operation of the first and second car controllers 102A
and 102B will now be explained with reference to Figure 15.

It is checked whéther a data is.outputted from the group

management controller 101 for a predetermined time. As a



naﬁagenént control apparatus according to the present invention. As shown
therein, the elevator group managenent control apparatus according to the
present invention includes a group management controller 101 for receiving
a floor call, performng an allocation operation, outputting an allocation
information and a call registration iRformation, mnimzing a waiting tine
of passengers, and allocating a car which consunmes the |east electric
power, first and second car controllers 102A and 102B connected with the
group managenent controller 101 through a transm ssion line SL1 which

transmts serial sjignals receiving an allocation information fromthe
transm ssi Bﬁs'tlfﬁe 1&&%&5?% IFUORR GutPulitesh frem @hesgérp@n REsagement,

and : controller 101 for a predetermined time, it is judged that an
operational problem occurred in the group management controller
101 in Step S11.

If it is judged that an operational problem occurred in
the group management controller 101 in Step S11, the first car
controller 102A is designated as a master car controller based
on the rules, and the thusly designated car controller 102A
receives the floor call signal, and the allocation operation is
performed, and the allocation information and call registration
information are outputted, for thus performing the group
management control. In addition, the other car controllers
except for the first car controller 102A are detérmined as a
slave car controller, respectively, in Step S13, and the
ofiginal operations of the car controllers are performed.

The original operation of the car controllers are
performed in Steps S16 through S21.

In addition, the problems of the group management
controller 101 are transmitted, and each car controller
includes a group management program. If a problem occurs in the
first car controller 102A which was designated as the master
car, and the group management function can not be performed,
the second car controller 102B is designated as the_master.car
controller. Namély, the slave car controllers cheék whether a

data is outputted from the master car controller 102A for a



for controlling the operation of a corresponding car, a call registration
unit 105 di sposed in each floor for transmtting a floor call based on the
call by the passenger, first and second operation display units 104A and
104B di sposed in each floor for displaying the operation state of the car,
and a floor input/output term nal 106l4or outputting a floor call to the
transm ssion line SL1, receiving the call registration information and the
operation state information by using the transm ssion |ine SL1, receiving
the call registration infornation and the operation state i nformation
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managenent control |l er 101, as shown
the master car controller 102. The second car controller 102B
is designated as a new master car controller. Wheﬁ the master
car controller is designated, the remaining car controllers are
designated as the slave car controller.

As described abdve, in the present invention, the group
management controller 101, a plurality of the car controllers

1027, 102B, ..., and the floor input/output terminal 108 are
commonly connected by the transmission 1line, and if an
operation éroblem-occurs in the group management controller
101, another group managemeﬁt controller is designated for the
group management -control. In addition, even when an operation
problem occurs in the group management controller, the car
controllers can be normally bperated, fo; thus stably
performing the operation of the system.

As shown in Figure 3, in another embodimeﬁt of the present
invention, a first car input/output terminal 167A. and an
external unit input/output terminal 108B are provided in the
car and are controlled by the first car controller 102A. The
first car input/output terminal 107A and the external unit
input/output terminal 108B are commonly connected by a

transmission line SL4, and the transmission line SL4 is

connected with the second car controller 102B.



in Figure 8, includes an operation unit 101A and a waiting unit 101B. At
usual tinme, the operation unit 101A controls the group nanagenent. If the
operation unit 101A is not operational, the waiting unit 101B controls the
group managenent. For the operations thereof, the operation unit 101A

I ncludes a central processing unit 11A5 a nenory 12A having a Read Only
Menory (ROVM) and a Random Access Menory (RAM, a parallel interface unit
13A for a comunication with the waiting unit 101B, a 10 seri al
interface unit 14A connected with the transm ssion |ine SL1A, and a serial

entace | BB ARIAChEC kool BIORY 3.0t 19,56k B it 2021, o,
of the vaiihpgeyButphl!Belhihll? 32 Fig0,LNg OPeration unit 101A. The

As shown therein, there are provided a CPU 31, a memory 32
having a ROM and a RAM, a serial interface unit 33 connected
with the transmission line SL3,;and a parallel interface uhit
34 connected with a car operation unit 111, and the car
operation unit 111 is disposed in the car and includes a car
operation display unit 111A and a car call regisﬁration unit
111B.

The first car'input/output terminal 107A transmits a car
call from the car call registration unit 111B through the
transmission line SL3, and the call registration information
and operation state information from the first car controller
102A are outputted to the car operation display unit 111A and
the car call registration unit 111B. |

In addition, the construction and operation of the.second
car input/output terminal 107B is the same as the first car
input/output terminal 107A. |

Figure 13 is a detailed block diagram illustféting of an
external unit input/output terminal of Figure 3.

As shown therein, there are provided a CPU 51, a memory 52
having a ROM and a RAM, a sefial interface unit 53 connected
with the transmission line SL3, and serial interfacé units 54
and 55 connected with an external unit 112, respectively. The

-external unit 112 is disposed in the car and includes an audio



transnission line SL1A is connected with the first t hrough fourth car
controllers, respectively. The transm ssion line SL1B is connected with the
fifth through eighth car controllers, respectively. The serial interface
units 14A and 14B are connected for four car controllers, for thus

i ncreasing the signal transm ssion spd&d. In addition, the first car
controller 102A, as shown in Figure 10, includes a CPU 21, a nenory 22
having a ROM and a RAM a parallel interface unit 23 connected with an
external unit, and a serial interface unit 24 connected wi th the

Lransm =o' Sebg Sk whDE SL98" phAPHE SHRRRLELE Bk B0 WERSHIE.LY o
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- through the transmission line SL3 and provides the passenger in
the car with audio informaﬁion, time information, car operation
information, etc.

In addition, the construction and operation of the.
external input/output términal 108B connected with the second
car controller 102B is the same as the eiternal unit input/
output terminal 108A.. |

The operation of an external unit input/output terminal
110 connected with the transmission line SL1 is the same as the
external unit input/output terminal 108A. An external unit 109
is disposed in the floor for providing waiting passengers with
various operation information.

In another embodiment of the present invention, a CRT
checking unit 120 may be provided as an external checking unit
as shown in Figure 4.

The CRT checking unit 120, the group managemen£ controller
101, and car controllers i02A and 102B are connected by the
transmission line LS2 for transmitting information which is
necessary for the operation and checking of the car. |

Figure 9 is a detailed block diagram illustrating_a group
management controller of Figure 5.

As shown therein, serial interface units 16A and 16B are



The operation of the el evator group managenent controller apparatus
according to the present invention will now be explained with refernece to
t he acconpanyi ng draw ngs. 11 First, the group nanagenent controller

101, as shown in Figure 14, receives an operation state information from
the first and second controllers 102A1@dnd 102B t hrough the transm ssi on
line SL1 in Step S1. Wien a passenger pushes one between the up switch 105A
and the down switch 105B, a floor call is generated by the cal

registration unit 105, and the thusly generated floor call is inputted to

L 0roup SRABREITILROLLAL Ry Ohe' WM S RS SRR b oL oo
the construction as shown in Figure 8. '

The CRT checking unit 120 receives an operation
information, control information, car failure information, etc.
from the car controllers 102A and 102B and displays the
operation state on a screen. Namely, a floor call regiotration
state, a call registration state of each car, an operation
direction, position, load, and door'operation state of each car
are displayed.

In addition, various command and information are received
for controlling the operation'of the car, and the control state
is checked.

Figure 5 is a block diagram illustrating an elevator
group management control apparatus according .to another
embodimen; of the present.invention;

As shown therein, in this embodiment of the..present
invention, the group management is controlled by using only the
first and second car controllers 102A and 102B without using
the group management controller 10l1. The operation ﬁhereof will
now be explained with reference to Figure 16.

More than.two cars are grouéed.as one group. A master car
controller is necessary for controlling a group management
based on the parallel operation. One car controller is selected
from car controllers as a master car controller for a parallel

operation. -



opératién in order to select the optinmumcar, edits the allocation _

I nformation and registration information, and outputs the edited allocation
information and call registration information in Steps S3 through S5. The
first and second car controllers. 102A an 102B receive the allocation
information, edit the call registrl&ion information of the car to be
operated based on the car registration information a corresponding car, and
output the operation state information. The floor input/output termnal 106
receives the operation state information and the call reglstratlon

iU e LT Fo%o%, BfaHlechecELYee LIV ALY 400 Y bl
registrati ehelnnasdOp, il EBRcBEIAL! ONriad att%déiwaaﬁbeﬂeas PHEPUt tc%‘i.-to
the fl oor operation display units _
controller 202A receives a floor call and performs an
allocation operation. The allocation information and call
registration information are transmitted to the car controllers
202B through 202D and a floor input/output terminal 206,
respectively.

The first car controller 202A and the car controllers 202B
through 202D which received the allocation call control the
operation of the car, and the operation state information is
transmitted to the first car controller 202A and the floor
input/output terminal 206, respectively. |

Here, the floor input/output terminal 206 outputs” the
received call registration information to a floor call
registratién unit 205, and the operatién state informatiop of
each car is outputted to the operation display uﬁits 204A and

© 204B.

If an operational problem occurs in the first car
controller 202A, a new master car Controlier is-designated
among the remalnlng car controllers 202B through 202D based on
the rules. The group management is continuously performed by
the newly designated master car controller. The above-described
processes are described in Steps 1 throﬁgh 6 as shown in Figure

l6.

The remaining steps S14 through S21 are related to the



12° 104B, respectively. In addition, the CPU 11A perfornms the operation of
each elenent, and the data processed by the CPU 11A is transferred through
the serial interface units 14A and 15A by the serial comrunication mnethod.
| f an operational problemoccurs in the group nanagenent controller 101,
the data, which was being outputted f41®m the group nmanagenent controller
101 to the first and second car controllers 102A and 102B, is not inputted
thereto. If the allocation can not be performed with respect to the fl oor
call due to the operational problemin the group managenent controller 101,

ot er m nod PRI W esP PR SafET T or control s the ol ocation based on the
previously set ﬁf&&?e én éhg ﬂi&éﬁ“&xé&%?ﬂtiffuséhstlhésé gontrcller of
' Figure 5. As shown therein, the group management controller 101
is removed. The operation of each circuit is the same as the
operation as shown in Figure 3.

Figure 7 ié a block diagram illustrating a controller of
Figure 6. As shown therein, the group management controller 101
is removed compared to the construction as shown in Figure 4,
and the operation of each circuit is the same as the circuits
as shown in Figure 4.

As described above, the elevator group management control
apparatus and a method thereof according to the present
invention is capable of commonly connecting a plurality of car
controllers and floor input/output terminals by using one
transmission line, and transmitting/receiving signals by a
gserial communication method, for thus preventing any
operational problems which may occur in the transmission line.

In addition, if an operational problem occurs in thé group
managément éontroller, and then the group management controller
is not operational, a predetermined car controller among car
controllers is designated as a master car controller based on
a rule, and the designated master car controller allocates a
prbper car with respect to the call from a floor. In addition,
if an operational probleﬁ occurs in the master car controller,

another car controller among the remaining car controllers is



control l er 102A anong four car controllers of one group is designated for
~the allocation. Here,.the first cal controller 102A is called as a naster
car controller, and the remaining car controllers 102B are called as a

- slave car controller. In addition, a predeterm ned car controller anong the
car controllers may be designated as2g master car controller. The operation

of the first and second car controllers 102A and 102B will now be expl ai ned
with reference to Figure 15. It is checked whether a data is outputted from
the group nanagenment controller 101 for a predetermned tinme. As a 13

result, if the data is not outputted fromthe group managenent controller
101 for aSBledEedr @dnc PRFELT | FarscPngged lerat £oF Jpuist PBRENCHRELILES

occurred in the,gro&p %%na enent control | er ‘
operatidnal efficiency of the elevator system.

Although the preferred émbodiments of the ' present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as recited in the

accompanying claims.



101 in Step S11. If it is judged that an operational problemoccurred in

t he group. managenent controller 101 in Step S11, the first car controller
102A is designated as a master car controller based on the rules, and the
t husly ﬂ ' M ntroll er 102A receives the floor call signal, and
the all MﬁmnﬂHﬂﬂt’“m i s performedland the allocation informtion and
call regtstyattioN Iaformati on are outputted, for thus perform ng the group
managenent control. In addition, the other car controllers except for the
first car controller 102A are determned as a slave car controller,
respecti vemue 1413 %ﬁ?ﬁmﬁﬁ?dsﬁnd the original operations of the car
controllers are performed.” The original operation of the car controllers

are perfornmed in Steps S16 through S21. In addition, the problens of the
group managenent controller 101 are transmtted, and each car controller

includes a groyn NMaRageERBYaRbRJr §Pbubl RaRAGOMEN OCIHErdY dparatus,

comprising:

a group management controller fﬁr'performing an allocation
operation based on a floor call and for outputting an
allocation information and a call registration information}

a plurality of car controllers which are commonly
connected with the group management controller for receiving an
allocation information through the transmission line by a
serial communication method and for outputting a éar operation
information; and

| a floor input/output terminal disposed in each floor for
transmitting a £loor call to the group management controller or
the car controllers by a serial transmission method through a
first transmission line which is commonly connected, receiving
a call registratioﬁ. information, and a car operation
information, and outputting the information to a floor call
registration unit, and a floor operation display'unit of a

corresponding car.

2. The apparatus of claim 1, further domprising external
unit input/output terminals disposed in the car and commonly
connected by a second transmission line, wherein the second

transmission line is connected with the car controllér, and the



first car controller 102A which was designated as the master car, and the

group managereft—function can not be performed, the second car controller
102B i s desi the master car controller. Nanely, the slave car
cont m“ﬂ m ﬁ ther a data is outputted fromthe naster car

cont 14 predeterded time. As a result of the
checklng |f the data is not outputted fromthe remaining slave car
controller 102B for a predetermned tine, it is judged that a problem
occurred in the master car controller 102. The second car controller 102B

s des' ONakedrAR1A NG FBSI G RS/oRYI 0! kelmi SN 1HECORILE! @' call

controller 1s designated, I ng car controllers are designa

t?gusl averggiseeatieh! oinfdmlensi| bgd APovepekAtiBR RIIgsRMiddIvent idyy the
o position information, a floor guide information, an audio guide
" information, etc., which are related to the car operation
information and information display, from the car controllers

3

by a serial communication method.

3.. The apparatus of claim 1, wherein said external unit
input/output terminal disposed in a floor are commonly
connected by the first transmission line, and the external unit
input/output terminal outputs a call registration information,
an operation information, a car position information, a floor

- guide information, an audio guide information, etc. which are
related to the car operation information and information
display received from the group controllers and the car.

controller.

4. The apparatus of claim 1, further comprising a CRT
checking unit connected with the group controller,'énd the car
controller by using a third transmiésion line, wherein the CRT
checking unit displays a floor call registration state, a call
registration state of each car, an operation direction of each
car, a position, a load, a door operation state, etc.; for thus

checking the operation state of the elevator.



naﬁagenént controller 101, a plurality of the car controllers 102A, 102B,

——ahd—the—ftoor—Tnput/out put termnal 108 are commonly connected by the

transn155|on d i f an operation problemoccurs in the group
nanag Hﬁlﬂg 101, another gr managenent controller is

desi roup managenent c rol. In addition, even when an
operatlon problen1occurs I n the group managenent controller the car
controllers can be nornally operated, for thus stably perforning t he
operation of the system As shown in Figure 3, in another enbodi nent of the

present inventi@n, aah ledievadibr Jrdiufo Hapidgdmint AIntkIA mdithcd) hd 4 112l
unit input/output termnal 108B are provided in the car and are controlled

by the first ptaratabyr of | sard Ge ghotped,sh pauralpuly/ 68tdat daitbdllerdPd7A
and the external unit input/output term nal 108B are commonly connected by
a transm ssiomtriolse thedcaznd ahd 3 rgusup TsEMATemeret &tdhuﬁommam%a/uééﬂ
the second car controller 102B.

an optimum car based on a floor call, comprising the steps of:

a first step for judging that an operational problem
occurred in the group management controller when a data rélated
to an allocation information is not transmitted to a plurality
of car controllers from the group management controller for a
predetermined time; |

a second step for determining one among the car
controllers as a master car controller which.performs the group
control function when it is judged that the group management
controller has an operatlonal problem in the first step and
determlnlng the remaining car controllers as a slave car
controller;

a third step in which the determinéd master car contrdller
performs an allocation operation; and

a fourth step in which the slave car controllers controls

a corresponding car based on the allocation operation.

6. The-method of claim 5, further comprising the steps
of:
| a'fifth step for judging that thé master car controller
has an operational éroblem when a data related to the

allocation information is not transmitted to the slave car



15 Figure 12 is a detailed block diagramillustrating a car input/output
termnal of Figure 3. As shown therein, there are provided a CPU 31, a
menory 32 having a ROM and a RAM ‘a serial interface unit 33 connected with
the;tﬁmﬂﬂmﬂm SL3, and a parallel interface unit 34 connected with
a car. _ m 11, and the car @mperation unit 111 is disposed in the
car and ihcl'udds & car operation display unit 111A and a car call
registration unit 111B. The first car input/output termnal 107A transmts
a car call fromthe car call registration unit 111B through the

transm ssion line SL3, and the call registration_ information and operation
state inf orqf?ﬂtiﬁlf?’fﬁn' Iom thesmagierc6arr epneroller for a predetermined

time;

a sixth step for determining one among the slave ca:r
controllers as a master cal controller which performs the group
management function and for determining the remaining car
controllers as a slave car controller when it is judged that
the master car controller has an operation problem in the fifth
step; |

a seventh ste§ in which the determined master car
controller performs an allocation operation; and |

an eighth step in which the slave car controllers controls

a corresponding car based on the allocation operation.



102A are outputted to the car operation display unit 111A and the car cal
registration unit 111B. In addition, the construction and operation of the
second car input/output term nal 107B ig the sane as the first car

i nput/output term nal 107A. Figurée 13 is a detailed block diagram
illustrating of an external unit input/output termnal of Figure 3. As .
shown therein, there are provided a CPU 51, a nenory 52 having a ROM and a
RAM a serial interface unit 53 connegped with the transm ssion |ine SL3,
and serial interface units 54 and 55 connected with an external unit 112,
respectively. The external unit 1124 i spoged in the car and includes an
audi o 16 information unit 112A:§3Ei§g_inf rmation display unit 112B.
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The external unit input/output term nal 108A receives an operation
information fromthe first car controller 102A through the transm ssion
line SL3 and provides the passenger in the car with audio information, tine
information, car operation information, etc. In addition, the
construction and operation of the external input/output termnal 108B
connected with the second car controller 102B is the sane as the external
unit input/ output term nal 108A. The operation of an external unit

i nput/output terminal 110 connected wRfh3the transm ssion line SL1 is the
same as the external unit input/output term nal 108A. An external unit 109

is disposed in the floor for providing waiting _passengers with various
operation information. In another enbodi nent ofcbksg?resent invention, a
CRT checking unit 120 nmay be provided as an exté@@?k,:hecking.unit as shown
in Figure 4. _ HE2C '
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The CRT checking unit 120, the group nmanagenent controller 101, and car
controllers 102A and 102B are connected by the transm ssion line LS2 for
transmtting informati on which is necessary for the operation and checking
of the car. Figure 9 is a detailed block diagramillustrating a group
managenent controller of Figure 5. As shown therein, serial interface units
16A and 16B are 17 further connect@&dldith the transmission |ine LS2
conpared to the construction as shown in Figure 8. The CRT checking unit

120 recei ves—an—oper aton d pt i on—cantrol information, car failure
i nformati on D fro &k cpnt|raIP&R$ 102A and 102B and di spl ays the
operation stafespn a scre n:qpanel*;:aﬂﬁvoor call registration
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state, a call registration state of each car, an operation direction,
position, |oad, and door operation state of each car are displayed. In
addition, various command and information are received for controlling the
operation of the car, and the control state is checked. Figure 5 is a block
diagramillustrating an el evator group managenent control apparatus
according to another enbodi ment of thegpresent invention. As shown therein,
in this enbodi mrent of the present invention, the group nanagenent is
controlled by using only the first and second car controllers 102A and 102B

wi t hout using the group managenent controller 101} &ha|operati on thereof
w |l now b exphal nedJudh eaherienge ©oCHi gure 16. than two cars are
grouped as [ors8 2§r pup. A rras.._z.._‘e‘fc dar é)ﬁ |ler is fecessary for controlling
a group manageéi@nt based pn te |patal Bl ppecation. G§ controller is
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fromcar controllers as a master car controller for a parallel operation.
18 For exanple, the first car controller 202A is selected as the nmaster car
controller. The thusly selected first car controller 202A receives a floor
call and perforns an allocation operation. The allocation information and
call registration information are transmtted to the car controllers 202B
through 202D and a floor input/outputspey m nal 206, respectively. The first
car controller 202A and the car controllers 202B t hrough 202D whi ch
received the allocation call control the operation of the car, and the
operation state information is tr ~ted the first car controller 202A
and the floor fﬁiTti, E§

faa . TO THIRD
- ! THROUGH
202A 202B  EIGHTH CAR
| CONTROLLER
FIRST CAR SECOND CAR
CONTROLLER | CONTROLLER
204A 206 2048
/ / /
A FLOOR A
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TERMINAL

A
4
/

203A 205 2038




I nput /out put term nal 206, respectively. Here, the floor input/output
termnal 206 outputs the received call registration information to a fl oor.
call registration unit 205, and the operation state information of each car
is outputted to the operation display units 204A and 204B. If an
operational problemoccurs in the firsjpngar controller 202A, a new master
car controller is designated anong the renalnlng car controllers 202B

t hrough 202D based on the rules. The group nanagenent is continuously

perfornmed byrt+he n'mdy designated master car controller. The
abgveedescrlbé&:arccesses are described in Steps 1 through 6 as shown in
Fi gure 16. TheqnanE|n|ng steps S14 through S21 are related to the
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19 normal group managenent. Figure 6 is a block diagramillustrating a
controller of Figure 5. As shown therein, the group managenent controller
101 is renoved. The operation of each circuit is the sane as the operation
as shown in Figure 3. Figure 7 is a block diagramillustrating a controller
of Figure 6. As shown therein, the group nmanagenent controller 101 is
renoved conpared to the construction a%/l&hown in Figure 4, and the
operation of each circuit is the same as the circuits as shown in Figure 4.
As descri be , the elevator group managenent control apparatus and a
met hod t her ording to the present invention is capable of commonly
connecti ng lity of car controllers and floor input/output termnals
by using on =3I on line, and transmtting/receiving signals by a

serial co ni Tatji oo net hod, for thus preventg% any
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opérational problens which may occur in the transmission line. In addition,
I f an operational problemoccurs in the group managenent -controller, and

t hen the group managenent controller is not operational, a predeterm ned
car controller anong car controllers is designated as a naster car
controll er based on a rule, and the dqijgnated master car controller

all ocates a proper car with respect to ghe call froma floor. In addition,

i f an operational problemoccurs in_the naster car controller, another car
control |l er anong the remaining ca j% rollggs is 20 selected as a
master car controller, for thus e 'rig t operational efficiency of the
el evator system Al thgugh the pyg{grred enmbodi ne® of the present

i nvention have beerydiscl osed for\L{Iustrative]purposes, t hose
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skilled in the art wll appreciate that various nodifications, additions
and substitutions are possible, wthout departing fromthe scope and spirit
of the invention as recited in the acconpanyi ng cl ai ns. What is clainmed.
is: 1. An el evator group nmanagenment control apparatus, conprising: a
group nmanagenent controller for perform ng,/gNn allocation operation based on
a floor call and for outputting an allocation information and a cal

registration information; a plurality of car controllers which are comonly
connected with the group nanagene trolfle{ Yfor receiving an allocation
i nformation through the transn1ss ne by- a“serial conmunication nethod

and for outputting a car operatlon
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i nformati on;
transmtting a floor cal
controllers by a serial
| ine which is commonly connect ed,
i nf ormati on,
i'nformation to a fl oor cal

and a

car

display unit of a correspondi ng car.

conpri sing externa

unit

i nput

commonl y connected by a second tra

unit

/ out E\Egr ?nnii

and a floor input/output term nal

di sposed in each floor for

cal l

regi stration

The apparatus of claim1,

to the group managenent controller or the car
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registration information, a car operation direction, a car position
information, a floor guide information, an audi o guide information, etc.,
which are related to the car operation information and information display,
fromthe car controllers by a serial communication method. 3. The
apparatus of claim1, wherein said external unit input/output term nal

di sposed in a floor are comonly connectEg/iBy the first transm ssion |ine,
and the external unit input/output termnal outputs a call registration
-information, an operation informatjQn, _a car position information, a floor
gui de informati on, an audi o gui de ni(Ehatiom:éktc. which are related to
the car operation information and Tnfornati on di splay received fromthe
group controllers and the car controller. 4. The apparatus of claiml,
further conprising a CRT checking unit connected with the group controller,
and the car controller by using a third transm ssion |ine, wherein the CRT
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checking unit displays a floor call registration state, a call registration
state of each car, an operation direction of each car, a position, a |oad,
a door operation state, etc., for thus checking the operation state of the
el evat or. 5. An el evator group managenment control method wherein a
plurality of cars are grouped, a pluralj 2t¥ of car controllers controls the
cars, and a group managenent controller e( Pocates an opti mum car based on a
floor call, conprising the steps of: a first step for judging that an

operational problemoccurred in ”ETGU maIu enent’ controll er when a data
related to an allocation informti ot smtted to a plurality of

car controllers fromthe group nmanagene nt roller for a predeterm ned
tinme; a second step for deternining the car
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controllers as a master car controller which perforns the group control
function when it is judged that the group managenent controller has an
operational problemin the first step and determ ning the remaining car
controllers as a slave car controller; a third step in which the determ ned
master car controller perforns an aIIoc %/19 operation; and a fourth step

I n which the slave car controllers control’sTa correspondi ng car based on

the allocation operation. 6. The nethod of claimb5, further conprising
the steps of: a fifth step for Juf‘gg hat master car controller has
an operational problemwhen a dat

ed t e allocation information is
not transmtted to the slave car :
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24 controllers fromthe master car controller for a predetermned tine;, a
sixth step for determ ning one anong the slave car controllers as a naster
cal controller which perforns the group nmanagenent function and for
determining the remaining car controllers as a slave_car cuntroILer when it
I's judged that the master car controller has an ppera N’ pEobtem )
fifth step; a seventh step in which tﬁEEHEEErn1ned naster car controller
performs an all ocation operation; and an eighth step TH" mhlch~thejslave car
controllers controls a correspondi ng car based on the allocation operation.

- ELEVATOR GROUP MANAGEMENT CONTROL APPARATUS AND METHOD THERECF

An improved elevaﬁor group management control apparatus
and a method thereof which are capable of commonly connecting
a plurality of car controllers and f£loor input/output terminals
by using one ﬁransmission line, and transmitting/receiving
signals by a serial communication method, for thus preventing
any operational problems which may occuf in the transmission
line. The apparatus includes a group management controller for
performing an allocation operation based on a floor call and
for outputting an allocation inﬁormation and a call
registration information, a plurality of car controllers which
‘are commonly connected with the group management controller for
receiving an allocation information through the transmission
line by a serial communication method and for outputting a car
operation information, and a floor. input/output terﬁinal
disposed in each floor for transmitting a floor éall to the
group management controller or the car controllers by a serial
transmission method through a first transmission liné which is
commonly connected, receiving a call registration information,
and a car operation information, and outputting the information
to a floor call registration unit, and a floor operation

display unit of a corresponding car.
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x ITIT TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

An improved elevator group management control apparatus and a method thereof which are capable of commonly
-onnecting a plurality of car controllers and floor input/output terminals by using one transmission line, and
‘ransmitting/receiving signals by a serial communication method, for thus preventing any operational problems which
may occur in the transmission line. The apparatus includes a group management controller (101) for performing an
allocation operation based on a floor call and for outputting an allocation information and a call registration information,
a plurality of car controllers (102A, 102B) which are commonly connected with the group management controller for
-eceiving an allocation information through the transmission line (SL1) by a serial communication method and for
>utputting a car operation information, and a floor input/output terminal (106) disposed in each floor for transmitting a
Jloor call to the group management controller or the car controllers by a serial transmission method through a first
:ransmission line which is commonly connected, receiving a call registration information, and a car operation
information, and outputting the information to a floor call registration unit (105), and a floor operation display unit
.104A, 104B) of a corresponding car.
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