
, . . . 
1 

APPARATUS AND METHOD FOR DETE:RMINZNG MESSAGES TRANSMISSION 

PERIOD IN »!ELEVATOR GROUP CONTROL SYSTEM 
I 

Cross Reference To Related App~ication 

This application claims priority from Korean Patent 

Application No. P96-46447, filed on October 17,1997, which is 
' 

hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The . present invention relates to an ·apparatus and a 

method for determining a messages transmission period in an 

elevator group control system which includes a plurality of 

elevator controllers, a separate group controller and a serial 

communication bus line connecting the plurality of elevator 

controllers with the group controller, so that a load on a 

cominunication ·line is reduced and a data transmitting speed is 

improved when the messages are transmitted between the elevator 

controllers and the group controller. 

2. Description of t~e Conventi~nal Technology 

In the elevator ·group control system, generally, the 

group controller and the elevator controllers are connected in 

1:1 parallel fashion to perform serial communications. Thus, the 

load on the communication line is not heavily burdened when there 

are a large number of elevator contro1lers. 

However, as each elevator controller is connected with 

the group controller through each exclusive cable, this kind of 

communi'cation system has the problem that the number of cable in 

the communication line are t&o many. ·Under the circumstances, 
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it has been disclosed a serial communication system wherein a 

plurality of elevator controllers are associated with the group 

controller through a serial communication bus line. However, in 

a case of using the serial communication bus line, the load on 

the communication line is apt to be heavi~y burdened when data 

are transmitted·~t once from each elevator controller. 

Moreover, in the conventional group controller, the data 

transmission period of the elevator controller is fixedly 

determined without consideration of the number of elevator 

controllers connected thereto. Namely, if the time it takes for 

one of the elevator controllers to use the serial communication 

bus line is determined as lOms in a predetermined period and eight 

elevator cars can be associated with the group controller through 

the serial communication bus line, the time assigned to the whole 

elevator contrdllers is 80rns. If the number of elevator cars 

a·ssociated with the group controller is four, the data 

transmission is performed during 40ms·among the predetermined 

total time (80ms) that7 the elevator contro:lle~s are able to use 

the serial communication bus line assigned: thereto. Therefore, 

this causes a 9roblem of a non-efficiency by spending a time of 

40ms. Such a conventional technology will be explained below: 

Fig. 1 shows a block diagram illustrating the whole 

constitution of a conventional group controller of an elevator 

car. As shown in Fig. 1, the conventional group controller 

includes an operation controlling section llA for sensing an 

occurrence of failure in an elevator controller and for 

controlling specific operations; a statistics processing section 
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;LlB for collecting and arranging variou$ statistics data to 

evaluate _operation conditions of a groug controller 11; a 

traffic information analyzing section llG for collecting the 

present data to predict a communication lo~d to the communication 

signals in the process that the group controller 11 assigns ~~ 
I 

optimal elevator car, and storing the data in a traffic 

information data base 110; a hall call r~gistration table llE 

for storing hall button input signals created in each elevator 

landing floor; a hall call assignment table llF for storing the 

optimal elevator car assigned by the group controller 11 in 

response to the input hall call; a hall c~ll assignment section 

llG for assigning an optimal control operation in response to the 

corresponding hall call by checking the operation conditions of 

each of elevator controllers 12A-12K when a hall call is created, 
.. 

and on the basis of the determination results, assigning the 

optimal elevator car to the created hall call; a data receiving 

section llH and a data transmitting section llI_ for performing 

the data communication; and a data accumu~ating section 13 for 

collecting the data transmitted from a number of the elevator 

controllers 12A-12K and transmitting them to the data receiving 

section llH through the serial communication bus line, and 

transmitting the data provided through the data transmitting 

section llI to -the corresponding landing floor controllers 

14A-14M and 15A-15M. 

The operation of the conventional group controller as 

disclosed above will be explained with reference to Figs. 1 to 

3 as follows. 

THIS SHEET HAS BEEN 
REPLACED 



4 

The transmitted data created from each of the ·elevator 

controllers 12A-12K are received through a routine as shown in 

Fig. 2. If a user selects an operation bottom for an elevator 

car and power is supplied into each of the elevator controllers 

12A-12K, an initialization is executed and then.an operability 

of an elevator controller is discriminated in test SAl. If the 

elevator controller is in a normal condition, the memory in the 

e.levator controller is initialized. That is, the necessary 

functions are executed such as clearing the ·memory of RAM, 

transmitting the data stored in ROM into RAM, and assigning 

addresses. Thereafter, the programs required for elevator 

controllers are started and the data transmitting/receiving 

programs are also started so that the data created from the 

elevator controllers can be transmitted to the group controller. 

In the elevator controllers 12A-12K connected with the 

group controller 11, the intervals in which the data 

transmitting/receiving programs are started, are not constant 

since all of their operation conditions cannot be recognized. 

This is because the time for users to supply the elevator 

controller with the power is the point which the data 

transmitting/receiving programs of the elevator controllers are 

started. These conditions will be explained referring to the 

drawings as follows: 

Fig. 3 shows a timing diagram for transmitting the 

messages created from each of the elevator controllers according 

to the conventional technology. 

In Fig. 3, regarding a time at· which a data transmission 
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_program starts, if the first elevator controller 12A starts after 

Sms from an optical start time; the second elevator controller 

128 after lOms; the third elevator controller 12C after lSms; the 

fourth elevator controller 120 after 20ms; and the fifth elevator 

controller 12E after 30ms 1 respectively, and if the data 

transmission period is determined as SOms in each of elevator 

controllers 12A-12K, the data transmitted from the third elevator 

controller 12C at a point of 17ms is delayed since the second 

elevator controller 128 has already occupied the serial 

communication bus line. 

Herein, the period in which the data transmission prog~am 

starts in elevator controllers 12A-12K, that is, data transmission 

period of SOms is the minimum period in which the group controller 

has to receive the information for operation conditions of the 

elevator car from each of elevator controllers 12A-12K in order 

~o successfully perform the whole elevator control. Namely, in 

order that the group controller 11 can complete a successful 

performance of the group operation, the data should be received 

within SOms from all elevator controllers 12A-12K. 

The data transmission period in each of elevator 

controllers 12A-12K is the fixed value to be predetermined in the 

program. As the data transmission period has the fixed value of 

SOms, which is designated by the user, in case that the number 

of elevator controllers associated with the group controller 11 

is four and that each of elevator controllers 12A-12K transmits 

data for lOms, it will take only 40ms to use the serial 

communication line assigned to the elevator controller. 
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In such a manner, there is the problem that the 

communication line becomes heavily burdene~ by transmitting the 

data to the serial communication bus line ~early at the-same time 

since the communication method between the conventional group 

controller and elevator controllers is det~rmined by the period 

in which the data transmission programs of elevator controllers 

start, that is, the time that the -data t:ransmission programs 

supply the elevator controllers with power. 

Further, the data transmission period "of each elevator 

controller (i.e. the period in which each elevator controller 

uses the serial communication bus line) is predetermined on the 

program without consideration of the number of elevator 

controllers connected to the serial communication bus line. 

Consequently, if the number of elevator cars is determined under 

a maximum value of number which can be associated, there is the 

p·roblem of non-efficiency in the communication line such that 

time-wise, the optimal operation of the serial communication line 

by the elevator controllers is not achieved. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 

solve the above-indicated problems in order that a large load on 

the communication line does not occur when data are transmitted 

from the elevator controllers, by providing an apparatus and a 

method for determining a messages transmission period in an 

elevator group control system, wherein the group controller 

determi.nes the data transmission point with respect to each of 

elevator controllers to prevent a data transmission of each 
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elevator controller from being delayed on the covalent serial 

communication bus line; and wherein a data transmission period 

of each elevator controller is variably determined according to 

the number of elevator controllers associat~d with the covalent 

serial communication bus line to improve efficiency of using the 

serial communication line. 

In order to achieve the above object, the present 

invention provides an apparatus for determining a messages 

transmission period in an elevator group contrcl system, which 

comprising An apparatus for determining a messages transmission 

period in an elevator group control system wh,ich includes a 

plurality of elevator controllers of which are each installed 

to correspond to each of elevator cars to control an operation 

of each elevator car, a group controller to receive an· information 

data of operation conditions of the elevator cars from said 

~levator controllers and to generally control the operations of 

said elevator controllers in accordance with the received 

information data, and a covalent serial bus ,line which is linked 

with said elevator controllers to connect with said group 

controller, comprising: a first means for determining the maximum 

number of elevator controllers which can be associated with the 

group controller at a maximum; a first memory means for storing 

data of the maximum number of connectable elevator controllers 

determined by said first means.; a second means for determining 

the number of elevator cars to be generally controlled by the 

group controller; a second memory means for storing data of the 

number of elevator cars to be group-controlled, which are 

----= -- ,..,..,~N -.-Tr-i°'-S oi::.L:.• 
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determined by said second means; a third means for determining 

a minimum period in which data of operation conditions are 

received from all elevator controllers periodically controlled 

by the group controller for a perfable g9;neral_control; a thirc:t 

memory means for s·toring data of said minimum period in which 
I 

data are received, and which are ·determined by said third means; 

a first computing means for computing a tiransmission period value 

and outputting a resulting value obtained by a data transmission 

period T (i.e., T=Y/X' x X), wherein X' is a value of the maximum 

number of connectable elevator controllers, X is a value of the 

number of elevator controllers to be group-controlled, and Y is 

a value of the minimum period in which data are received, said 

first process means being connected with said first, second and 

third memory means from which X', X and Y are read, respectively; 

a second computing means for·computing and outputting a delayed 

time in transmitting the transmission period value by dividing 

the value of the minimum period in which data are received by the 

value of the number of elevator cars to b.e group-controlled, said 
; 

second computing means being ·connected wi,th said second and third 

memory means, and the value of the number of elevator controllers 

to be group-controlled and the value of the minimum period being 

read t~erefrom, respectively; a transmission delay time counter 

for outputting output signals when a delayed time is passed, by 

counting the transmission delay time received from said second 

computing means; a generation and output· means for generating and 

outputi"ng an elevator controller number whenever said transmission 

delay time counter outputs sirigals; a first data 
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receiving/transmitting section for transmitting, through the 

serial communication bus line, the value of the transmission 

period which is outputted from said first c.omputing· means and the 

elevator controller number from ~aid generation means to the · 

elevator controllers when said transmission delay time counter 

outputs .signals; and a counter for 1=ounting the number of 

transmission times of the transmission period value and for 

outputting a transmission stop signal to said first data 

receiving/transmitting section if the number ··of transmission 

times transmitted from said first data receiving/transmitting 

section is the same as the number of elevator controllers to be 

group controlled transmitted from said second memory means, said 

counter being connected with said first data 

receiving/transmitting section and said second memory means; 

wherein each elevator controller comp_rises: a second data 

re'ceiving/transmitting section for receivi_ng the transmission 

period value; and a fourth memory means for storing the received 

transmission period value. 

In order to achieve the another object, the present 

invention provides a method for determining a transmission period 

in an elevator group control system, which comprising the steps 

of : (a)_ transmitting, through the serial communication bus line, 

a data transmission period and a data transmission starting time 

of each elevator controller, which are determined in accordance 

with the number of elevator cars connected with the serial 

communication bus line by the group controller, to the 

corresponding elevator controller; (b) receiving the data 

···~ 
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. transmission period and the start point which are transmitted 

through the serial communication line from the group controller; 

and (c) storing the data transmission period. 

Brief Description of ·the Drawings 

Other objects, features and advantages of the present 

invention will become more apparent from the techno~ogy of a 

preferable embodiment described with reference to the drawings, 

in which: 

FIG. 1 is a block diagram for a whole constitution of a 

group controller according to the conventional elevator group 

control apparatus. 

FIG. 2 is a flow chart illustrating an initializing 

process when a data is transmitted/received to/in the conventional 

elevator group control app~ratus. 

FIG. 3 is a timing diagram for a messages transmission 

6f the data created in the conventional elevator group control 

apparatus. 

FIGS. 4A and 4B are block diagrams for a constitution of 

a group controller to which the present invention is applied. 

FIG. 5 is a flow chart showing the steps according to a 

method of the present invention, in which a group controller 

determ~nes a data transmission period of each elevator controller, 

and the determined data tbansmission period is transmitted to 

each of elevator controllers. 

FIG. 6 is a flow chart showing an initializing process 

of the ·elevator controllers according to the method of the present 

invention. 
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FIG. 7 is a detailed flow chart showing the step of 

qetermi~~ng a data transmission period fro~ the group controller 

after a program for supervising the comn .. micatiori. conditions 

shown in ~ig. 6 and of starting the data t~ansmission .. 

FIG. 8 is a timing diagram of the ~ata tra~smission period 

of an elevator controller according to the present invention. 

FIG. 9 is a table showing transmission data formats of 

the data transmission period from the group controller, according 

to a second embodiment of the present invention. 

FIG. 10 is a flow chart showing the processes of 

determining the data transmission period in an elevator controller 

and starting the data transmission, according to the second 

embodiment of the present invention. 

Detailed Description of the Preferred Embodiment 

Hereinafter, referring to FIGs. 4 through 10, the 

constitutions, actions and effects of .the present invention will 

be explained. 

Figs. 4A and 4B are block diag:rams illustrating a 

constitution of an elevator group control: system to which the 
I 
! 

present invention is applied. As shown in' Fig. 4A, an elevator 

control system includes a maximum number of elevator controllers 

determination section 41A for determining the maximum number of 

elevator controllers 12A-12K which can be: associated with the 

group controller 41 at a maximum; a maximum number. of connectable 

elevator controllers memory section 41B for storing data of the 

maximum number of connectable elevator controllers determined by 

the maximum number of elevator controllers determination section 
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.41A; a number of elevator controllers determination section 41C 

for determining the number of elevator car~ to be controlled by 

the group controller; a number of elevator controllers memory 

section 410 for storing data of the number! of elevator controllers 

to be group-controlled, which are determined by the number of 

elevator controllers determi~ation section 41C; a minimum period 

section 41E for· determining a minimum period in whiqh data of 

operation conditions are received from all elevator controllers 

periodically controlled by the group controlle·r for a perf able 

general control; a minimum period memory section 41F for storing 

data of the minimum period in which data are received, and which 

are determined by the minimum period section 41E; a transmission 

period value processing section 41G for processing a transmission 

period value and outputting a resulting value obtained by a data 
.. 

transmission period T (i.e., T=Y/X' x X), wherein X' is a value 

of the maximum number of connectable elevator controllers, X is 

a value of the number of elevator controllers to be group-

controlled, and Y is a value of the minimum period in which data 

are received, the transmission period value processing section 

41G being connected with the maximum number of connectable 

elevator controllers memory section 41B, the number of elevator 

controllers memory section 410, and the minimum period memory 

section 41F from which X', X and Y are read, respectively; a 

delayed time computing section- of transmission period value 41H 

for combuting and outputting a delayed time in transmitting the 

transmission period value by dividing the value of the minimum 

period in which data are received by the value of the number of 

1111111111111111111111111 .. 
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elevator controllers to be group-controlled, the delayed time 

processing section of transmission period value 41H being 

connected with -the number of elevator controllers memory section 

410 and the minimum period memory section 41F, and-the value of 

the number of elevator controllers to be group-controlled and the 

value of the minimum period being read therefrom, respect~vely; 

a transmission delay time count~r 41I for outputting output 

signals when a delayed time is passed, by counting the 

transmission delay time received from the delayed time processing 

section of transmission period value 41H; an elevator controller 

number generation section 41J for generating an elevator car 

number whenever the transmission delay time counter 41I outputs 

signals; a data receiving/transmitting section 41K for 

transmitting, through the serial communication bus line, the 

value of. the transmission period which is outputted from the 

transmission period value processing section 41G and the 

elevator car number from the elevator car number generation 

section 41J to the elevator controllers when the transmission 
, 

delay time counter 41I outputs signals; and a processor 41L· for 

processing the number of transmission times of the transmission 

period value and for outputting a transmission stop signal to 

first data receiving/transmitting section 41K if the transmission 

period va~ue transmitted from the data receiving/transmitting 

section 41K is the same as the number of elevator controllers to 

be group controlled transmitted from the number of elevator 

controllers memory section 410, the processor 41L being connected 

with the data receiving/transmitting section 41K and the number 
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of elevator controllers memory section 410. 

Each elevator controller 12A-12K includes a data 

receiving/transmitting section 42A for receiving the transmission 

period value; and a received transmission_ period value memory 

section 428 for storing the received transmission period value. 

Further, as shown in Fig. 48, an elevator control system 

includes a maximum number of elevator controllers determination 

section 41A for determining the maximum number of elevator 

controllers 12A-12K which can be associated·. with the group 

controller 41 at a maximum; a maximum number of connectable 

elevator controllers memory section 418 for storing data of the 

maximum number of connectable elevator controllers determined by 

the maximum number of elevator controllers determination section 

41A; a number of elevator controllers determination section 41C 
,• 

for· determining the number of elevator controllers to be 

generally controlled by the group controller; a number of 

elevator controllers memory section 410 for storing data of the 

number of elevator controllers to be group-controlled, which are 

determined by the number of elevator controllers determination 

section 41C; a minimum period ·section 41E for determining a 

~inimum period in which data of operation conditions are received 

from all elevator controllers periodically controlled by the group 

controller for a perfable general control; a ~minimum period 

memory section 41F for storing data of the minimum period in 

which data are received, and which are determined by the minimum 

period section 41E; a transmission period value processing 

section 41G for processing a transmission period value and 
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outputting a resulting value obtained by a data transmission 

period T (i.e., T=Y/X' x X), wherein X' is a value of the maximum 

number of connectable elevator controllers;, X is a value ·of the 

number of elevator controllers to be group-controlled, and Y is 

a value of the minimum period in which data are received, the 

transmission period value computing section 41G being connected 

with the maximum number "of connectable .elevator controllers 

memory section 41B, the number of elevator controllers memory 

section 410, and the minimum period memory section 41F from which 

X', X and Y are read, respectively; a determination section 41M 

for determining whether elevator controlle·rs or elevator cars to 

be group-controlled; a memory section 41N for storing the data 

determined by the determination section 41M; 

a batch transmission data generation section 410 for aligning in 

sequence data of elevator controllers or elevator cars to be 

g~oup-controlled in the order of increasing numbers thereof, and 

for outputting a set of the data to be transmitted at one time 

together with the data of the transmission period value, the 

batch transmission data generation section 410 being connected 

with the transmission period value computing section 41G and the 

determination section 41M, and therefore reading the transmission 

period value and the data of elevator controllers or elevator 

cars to be group-controlled therefrom, respectively; and_a data 

receiving/transmitting section 42K for transmitting, through the 

serial communication bus line, the set of data which is batch-

transmitted from the batch transmission data generation section 

410 to the elevator controllers. 

-------
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Each elevator controller comprises a data 

receiving/transmitting section 42K for receiving the batch 

transmission data set· from the data receiving/transmitting 

section 42K, and separating the transmission period value· and the 

data of elevator controllers or elevator cars to be group­

controlied from the batch transmission data, and outputting the 

separated one; a transmission period value: memory section 42F for 

storing data of the transmission period value from the second data 

receiving/transmitting section 42K; a nurnber·.of elevator car 

counter 42G for inducing the number of elevator cars to be ~roup-_ 

controlled by receiving the data of the i object to be group-

controlled according to elevator controllers or elevator cars 

from the data receiving/transmitting section 42E; a number of 

elevator controllers memory section 42H for storing the number 

of ~levator conctrollers to be group-controlled from the inducing 

~ounter; 

an elevator controller number memory section 42I for storing the 

elevator controller number and being con~rolled by itself; a 

priority determination 42J for determiriing a priority by 

receiving the data of the object to be group-controlled, which 

is aligned in sequence in the order of increasing numbers of 

elevator controllers or elevator cars from the 

receiving/transmitting section 42E, by receiving the data of the 

present elevator controller number or present elevator car number 

from the elevator _controller number memory section 42I, and by 

comparing the present elevator controller number or the present 

Elevator car number with the other elevator controller number or 

··;<. 
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the other elevator car number, and if the other numbers is lower 

than the present numbers, generating and outputting output 

signals; a counter ~2K for counting the number ·of elevator 

controllers having the priority .. ta ... count the nurnb~r ··of output 
. . 

signals from the priority determination 42J and to output the 

number of elevator controller or the elevator car having a highe~ 

priority; and a transmission waiting time;calculating section 421 

for calculating a transmission waiting time T2, which is obtained 

by the equation T2=Tl/X x Y, wherein Tl is a tr,ansmission period 

value from the transmission period value memory section 42F, X 

is the number of elevator controllers or elevator cars from the 

number of elevator controllers memory section 42H, and Y is the 

number of the elevator controller or the elevator car having a 

higher priority, which received from the second counter of the 

number of the elevator controller having a higher priority. 

Operations of the group controller 41 constituted as 

above are explained as follows: When pow~r is supplied to the 

group controller 41, a data transmission period of each of 

elevator controllers 12A-12K is obtained by a routine of Fig. 5. 

Test SBl determines if the group controller 41 is in executing 

an initialization. If test SBl is affirmative, a communication 

period of an elevator controller is determined in step 583. But, 

if it is negativ.e, a ·test 582 will be executed to determine if 

the number of elevator controllers connected with the group 

controller has changed. In this evept, if test 582 is negative, 

the· process returns to test SBl, and if test 581 is affirmative, 

it goes to the next step 583. 

-~ 
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In step SB3, in accordance with the number of elevator 

controllers connected with the group· controller 41, the data 

transmission period T of each elevator controller is obtained by· 

the following equation: 

T = Y/X' x X .•••......... ( 1) 

wherein, Y is a minimum period it takes for the group co.ntroller 

to receive the data from all of the elevator controllers for a 

purpose of a preferable group control; 

X is the number of elevator controll~rs connected at 

present with the group controller; and 

X' is the maximum number of elevator controllers which 

can be connected with the group controller. 

Next, the serial number of the elevator controllers is 

determined as "l" by an initialization in step SB4. A test SBS 

determines if the ~rocesses SB1-SB4 are executed with respect to 

all of elevator controllers 12A-12K. .If test SBS is negative, 

the process returns to test SBl. 

However, if it is affirmative, indicating that the above 

processes SB1-SB4 for all elevator controllers 12A-12K are checked 

as being not ended, a determined data transmission period _is 

transmitted to the corresponding elevator controller in step SB6. 

Accordingly,. the operation in execution is delayed as 

much as the delay in data transmission of each of the determined 

elevator controllers, and then, the number of the elevator 

controllers is increased by "l" to process the next messages of 

the .next period in step SBS. 

As shown in Fig. 5, the data transmission period of each 
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elevator controller is determined by the owerations of step SB3 

·and step 586, and an execution time is del~yed by an operation 

of step SB7, so the point at which the data transmission of ·each 

elevator controller starts are dispersed. 

For instance, if five elevator controllers 12A-12E are 

associated with the grou~ con1=:roller 41, a minimum receiving 

period it takes for the group controller 41:to .receive from all 

of the elevator cars 12A-12E is 80ms, and if the number of 

elevator controllers being conductible with the group controller 

41 is eight, the data transmission period of an elevator car is 

80ms/8 x 5 = SOms. 

In accordance with the processes, a data transmission 

period is sequentially determined in the manner that after the 

first elevator car 12A determines a data transmission period as 

SOms and starts, the second elevator car 12B determines a period 

i~ which the data transmission starts after lOms. Therefore, 

since a data transmission period is determined as a whole a~ in 

Fig. 8, it is noted that the communication line does not take an 

excessive load when the elevator controllers use the serial 

communication bus line. 

Further, according to the above processes, if the 

elevator controllers are supplied with po~er before data are 

transmitted to the corresponding elevator'. controller, only a 

receiving program gets to be in starting operation because an 

initialization routine as in Fig. 6 has already started. The 

initialization routine of the elevator controllers shown in Fig. 

6 and that of Fig. 2 according to the conventional technology are 

-·;:. 
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same with the exception that the steps in which the 

transmitting/receiving programs are started are changed to a step 

in which the receiving program is started in step SC4 and a step 

in which the program of supervising the communication con~itions 

is started in step SCS. !. 

When the group controller 41 'transmits the data 

transmission period to the elevator ~ontrpller, it is assured 

that the elevator controller is started since if it has not 

started, the elevator controller is not connec~ed with the group · 

controller 41 and therefore, the elevator· controller is not 

included in the messages processes. In the elevator controller, 

the receiving program is started according to step SC4 of Fig. 

6 to receive the data transmission period, and by progressing to 

step SCS, the program of supervising the communication conditions 

is ·started to execute operations after receiving the transmission 

P.eriod. 

A process of starting the program of supervising the 

communication conditions is the same as the routine shown in Fig. 

7. 

After all, a test 501 determines if the data transmission 

period is received from the group controller 41. At this stage, 

if test SDl is negative, the process returns to the previous 

test.· Howeyer, if it is a~firmative, the received data 

transmission period is determi.ned as its data transmission period 

in step 502 and the data transmission period is started in step 

503. At this time, the receiving program which has previously 

started is ended. 

··~ 
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In case that there are no data to be transmitted by . . 

adjusting the data transmission period, a reliability of the 

communication data accorQ.ing to a dual transmi~ting can I?e 

secured by. retransmitting the existing data which were 

transmitted .. Additionally, a data tr~nsmitting speed is 

improved, for instance, if eight elevator controllers can 

transmit "l" unit data to· the group controller 41 for 80ms then 

and if the group controller 41 associated with five elevator 

cars, a data transmission period of an elevatqr controller is 

adjusted so that "1.6" unit data can be trartsmitted to the group 

controller 41. Consequently, the data tr~nsmitting speed from 

the elevator controller to the group controller 41 is greatly 

improved~ 

A method for adjusting the data transmission period and 

th~ start point in the eleyator car as provided in the present 

~vention can be variously changed in accordance with the formats 

for transmitting data from the group contrpller 41 to the elevator 

car. 

The method for controlling the data transmission period 

and the start point in the elevator car as, suggested above, for 

example, sends one by one from the group controller 41 to the 

elevator controllers, and from the elevator car 12A to the 

elevator car 12K by repeating an execution of the routine 

therebetween. 

On the other hand, the other embodiment to be described 

later does not control the data transmission period and the start 

point as in Fig. 5 but it transmits the data in a batch 
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processing as shown in Fig. 9. 

A group controlling information as shown in Fig. 9 

indicates whether the corresponding elevatpr ca~ information is 

under each bit or not. For instance, if ap optional one elevator 

car, for example, the second elevator cair 12B is the group-

control, "1" is determined in Bit 2, and if not. entered, "0" is 

determined. And, for the data transmission period, it is used 

the period determined in the step of determining the 

communication period of the elevator car in Fi~. 5. 

When the data transmission period ti·ansmitted from the 

group controller 41 is received in the elevator controller, the 

corresponding elevator controller executes the data transmission 

process provided in Fig. 10 instead of Fig. 7, i.e., a batch 

transmitting process. 

To explain the batch .. transmitting process with reference 

~o Fig. 10, the elevator controllers determine the number of the 

elevator controllers to be connected withfthe group controller 

41 after calculating the number of bits ~etermined as "1" by 

analyzing the data transmitted in batch in step SEl. 

Consequently, among the elevator controllers prior to its own 

elevator controller, the number of elevator controllers which are 

previously under the group controller 41 is determined. For 

example, if .the particular one is the fourth elevator controller, 

the number of bits as counted .as "1" is set by searching Bits 1 

for controllers; 2 and 3. 

· In step SE3, in consideration of the number of whole 

elevator controllers being group-controlled and the number of the 
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.elevator cars of which priority is higher than that of the 

particular one, a delay time T2 is determined by the following 

equation: 

T2=Tl/X x Y . • • . • • • . . •. . . ( 2) 

wherein, X is .the number of elevator cont.rollers to be group-

controlled; Y is the number of elevator controllers having the 

highest ·priority than the particular one; and Tl·is the data 

transmission period (extracted from batch transmitting data) to 

be executed. 

In this case, the data transmission period of the 

elevator controller is calculated as Tl/X. After waiting until 

the elevator controller having a higher priority than a 

particular controller is preferentially started, the present one 

starts its data transmission period, wherein a time error in 

receiving the data in each elevator controller is ignored. 

" For instance, if a data transmission period is SOms, the 

number and the number of elevator cont~ollers being group­

controlled is five ( 5) , and the interva·1 in starting the data 

transmission is lOms, then the five elevator cars obtain the 

following results: the first elevator car immediately starts; 

the second elevator car starts after lOms; the third elevator 

car after 20ms; the fourth elevator car after 30ms; and the 

fifth elevator ~ar after 40ms. 

As in the above detailed description, the present 

invention has the acting effects of reducing the loads of the 

serial communication bus line; shorte~ing the time required for 
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elevator controllers to send data to th~ group controller by 

adjusting/controlling the data transmissipn period of the elevator 

controllers so that .a non-used time amon~ the usable time of the 

serial communication bus line as.signe~ to the elevator controller 

is used; and securi~g a reliability of ~he data based on the 

dual transmitting way by retransmittingi the data which are 

already transmitted-when· there are no dat~ to be transmitted. · 
' 
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What is claimed is: 

1. An apparatus for·setting a data transmission period in an 

elevator group control system which includes a plurality of -

elevator controllers of which are e~ch installed to correspond 

to each of elevator cars to control an operation of each elevator 

car, a group controller to receive an information data of 

operation· conditions of the elevator cars from said elevator 

controllers and to control the operations of said elevator 

controllers in accordance with the received in~ormation data, and 

a common serial bus line which is linkeq ·with said elevator 

controllers to connect with said group controller, comprising: 

a first means for setting the maximum number of elevator 

controllers which can be associated with the group controller at 

a maximum; 

a f"irst memory means for storing data of the maximum number of 

qonnectable elevator controllers set by said first means; 

a second means for setting the number of elevator controllers to 

be controlled at present by the group controller; 

a second memory means for storing data of the number of elevator 

controllers to be group-controlled, which are set by said second 

means; 

a third means for setting a minimum period in which data of 

operation condi~ions are received from all elevator controllers 

periodically controlled by the group controller for a desirable 

control; 

a third memory means for storing data of said minimum period in 

which data are received, and which are set by said third means; 

iis Sheet Has Been Replaced 
·;<-

1111111111111111111111111 
1111-us SHEET HAS BEE ~ . ..,,..___ .. N 



-----

//f l/ll////l// 111////1/l ///II/ 
C L H S * 

26 

a first computing means for computing a tr?nsmission period value 

and outputting a resulting value obtained py a data transmission 

period T (i.e., T=Y/X' x X), wherein X' is a value of the maximum 

number of connectable ·elevator controllers1, X is a value of· the 

number of elevator controllers to be group~controlled, -a~d Y is 

a value of the minimum period·in which data are received, said 

first computing means being connected with said first, second and 

third memory means from which X', X and Y are read, respectively; 

a second computing means for computing and outputting a delayed 

time in transmitting the transmission perioa value by dividing 

the value of the minimum period in which d~ta are received by the 

value of the number of elevator controllers to be group-

controlled, said second computing means being connected with said 

second and third memory means, and the value of the number of 

elevator controllers to be group-controlled and the value of the 

minimum period being read therefrom, respectively; 

a transmission delay timer for outputting output signals when a 

delayed time is passed, by counting the transmission delay time 

received from said second computing means; 

a generation and output means for generating and outputing an 

elevator controller number whenever said transmission delay timer 

outputs signals; 

a first data r~ceiving/transmitting section for transmitting, 

through the serial communication bus line, the value of the 

transmission period which is outputted from said first computing 

means and the elevator controller number from said generation 

means to the elevator controllers when said transmission delay 

-:;. Tl 
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. timer outputs signals; and 

a counter for counting the transmission count of the 

transmission period value and for outputting a transmission stop 

signal to said first data receivin~/transmttting section if the 

transmission count of transmission .period yalue transmitted from 

said first data receiving/transmitting section is the same as the 

number of elevator controllers to be group, controlled transmitted 

from said second memory means; said counter being connected with 

said first data receiving/transmitting sectio~.and said second 

memory means; 

wherein each elevator controller comprises: 

a second data receiving/transmitting section for receiving the 

transmission period value; and 

a fourth memory means for storing the received transmission period 

value. 

2. An apparatus for setting a data transmission period in an 

elevator group control system which includes a plurality of 

elevator controllers of which are each installed to correspond 

to each of elevator cars to control an ope:ration of each elevator 

car, a group controller to receive an ; information data of 

operation conditions of the elevator cars from said elevator 

controllers and to control the operatio:ns of said elevator 

controller.s in accordance with the received information data, and 

a common serial bus line which is linked with said elevator 

controllers to connect with said group controller, comprising: 

a first means for setting the maximum number of elevator 

controllers which can be associated with the group controller at 
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-a maximum; 

a first memory means for storing data of the maximum number of 

connectable elevator controllers set by said first means; 

a second means for setting the number of 'elevator controllers ·to 

be controlled at present by the group controller; 

a second memory means for storing data of the number of elevator 

controllers to be group-controlled, which ar~ set by said second· 

means; 

a third means for setting a minimum period :i.ri which data of 

operation conditions are received from all elevator controllers 

periodically controlled by the group controller for a desirable 

control; 

a third memory means for storing data of said minimum period in 

which data are received, and which are set by said third means; 

a first computing means for computing a transmission period value 

and outputting a resulting value obtained by a data transmission 

period T (i.e., T=Y/X' x X), wherein X' is a value of the maximum 

number of connectable elevator controlle~s, X is a value of the 

number of elevator controllers to be group-controlled at present, 

and Y is a value of the minimum period in which data are received, 

said first computing means being connected with said first, 

second and third memory means from which.X', X and Y are read, 

respectively; 

a fourth means for setting wh~ther each of elevator controllers 

set to be group-controlled or not; 

a fourth memory means for storing the data set by said fourth 

means; 
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a batch transmission data generation means for aligning in serial 

the status data of group assoication for each of elevator 

controllers starting from the status data of elevator controllers 

having the ·1owerst number·, and for outputting a set of the data 

to be transmitted at one time together with the data of tne 

transmission period value, said batch transmission data generation 

means being connected with said first computing means and said 

fourth memory means, and therefore reading the transmission 

period value and the data of elevator control~rs to be group-

controlled therefrom, respectively; and 

a first data receiving/transmitting section for transmitting, 

through the serial communication bus line, the set of data which 

is batch-transmitted from said batch transmission data generation 

means to the elevator controllers; 

wherein each elevato·r controller comprises: 

a second data receiving/transmitting section for receiving the 

batch transmission data .set from= said first data 

receiving/transmitting section separating the transmission period 

value and the data of elevator controllers to be group-controlled 

from said batch transmission data, and outputting the separated 

one; 

a fifth memory for storing.data of the transmission period value 

_ from said second d~ta receiving/transmitting section; 

a first counter for inducing the number of elevator controllers 

to be group-controlled by receiving the data indicating the 

status · of setting group association for each of elevator 

controllers from said second data receiving/transmitting section; 

···ii'-
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a sixth memory means for storing the number of elevator 

controllers to be group-controlled from said inducing counter; 
; 

a seventh memory means for storing its own elevator controller 

number; 

a fifth means for determining a priority by receiving the data 

indicating the status of setting group associationfor each of 

elevator cont~ollers which -is aligned seri~lly from said second 

receiving/transmitting section, by receiving the data of itw own 

elevator controller number from said .seventh memory 

means,deducing elevator controller number from the status data 

aligned serially, and by comparing its own elevator controller 

number with the other elevator controller number deduced, and if 

either of the other numbers is lower than its own number, 

generating and outputting .output signals; 
.. 

a second counter for counting the number of elevator controllers 

naving the.priority by counting the number of output signals from 

said fifth determination means and to output the total number of 

elevator controller having the higher priority than its own 

elevator controller; and a second computing means for computing 

a transmission waiting time T2, which is obtained by the equation 

T2=Tl/X x Y, wherein Tl is a transmission period value from said 

fifth memory means, X is the number of elevator controllers from 

said sixth memory ~eans, and Y is the total number of the elevator 

controllers having the higher priority, which received from said 

second counter. 

3. A method for setting a data transmission period in an elevator 

group control system which includes a plurality of elevator 
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controllers which are each installed to correspond to each of 

elevator cars to control an operation of each elevator car, a 

group controller to receive an information data of operation 

conditions of the elevator cars from said elevator controller and 

to generally control the operations of said elevator controll~rs 

in accordance with the received information data, and a common 

serial communication bus line which is linked with said elevator . . . 

controllers to connect with said group controller, comprising the 

steps of: 

(a) transmitting, through the serial communication bus 

line, a data transmission period and a data transmission star 

point of each elevator controller, which are determined in 

accordance with the number of elevator cars connected with the 

serial communication bus line by the group controller, to the 
.. 

corresponding elevator controller; and 

: (b) receiving the data transmission period and the start 

point which are transmitted through the serial communication line 

from the group controller; and 

(c) storing the data transmission period. 

4. The method of Claim 3, wherein said step of setting the data 

transmission pe.riod and transmitting it to an elevator controller 

comprises the steps of setting the data transmission period of 

an elevator controller by checking whether the number of elevator 

cars to be controlled by the g.roup controller, of transmitting 

an information of said data transmission period one time to the 

corresponding elevator controller, of computing a constant delay 

time in accordance with the number of elevator controllers to be 

_ __, 
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controlled by _the group controller, and of delaying transmission 

of an information of the next data transmission period by as much 

as a del~y time computed in a previous step, and then 

. transmitting the information. 

5. The method of Claim 4, wherein said data transmission peri9d 

(Tl) of the elevator controller is obtained by the following 

equation: 

Tl = Y/X' x X 

wherein, Y is a minimum period that is need~d for said group 

controller to receive the data from all of the elevator cars; 

X is the number of elevator controller~ connected with said 

group controller at present; and 

X' is a maximum number of elevator cars which can be connected 

wit~ said group controller. 

6. The method of Claim 4, wherein said delay time (T2) of the 

elevator controller is obtained by the following equation: 

T2 = Tl/X x X 

wherein, X is the number of elevator controllers to be group-

controlled at present; Y is the number of elevator controllers 

having higher priority than its own elevator controller, and Tl 

is the data transmission period. 

7. Th_e ·method of Claim 3, wherein said data tr~nsmitted through 

the serial commupication bus line to elevator controllers are 

information of a particular etevator controller or a plurality 

of elevator controllers. 

8. The.method of Claim 3, wherein said step (b) comprises the 

steps of starting a data receiving program after a memory 
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initialization is executed; checking whether a data indicating 

a data transmission period is received; setting a data 

transmission period according to said received data; and starting 

the data transmission. 
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