9703778-2 . METHOD FOR TRANSM TTI NG MESSAGES | N AN ELEVATCR GROUP CONTROL
SYSTEM'™ BACKGROUND OF THE INVENTION 1..Field of t hi s
i néntion relates to an el evator car |ncHud|ng a l 57057 tivaior
controllers, a separate group controller for executl ng an oper of t
el evator car, and _a conmmbn network associated with the el evator
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transmtting rressages whi ch i ncreaseﬁmg fom'r_unl cation speed and capzfp

of the nessages. 2. Description of ior Art In an el evat
comuni catj. o Ny lon data originated frgdm a separ ate _
group cont %.E‘I;Bnhm lI'l-iE R_Y to a plurality of elevator controllers

at al nost SanR 1 dr’r%f lt{'\e i\l\% tq,lls transmtted fromthe group controller
to el evator cor%’trollers W iR A A predeterm ned period, a |arge burden may
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number of elevator controllers, a separate group controller for
executing an operation of the elevator car, and a common network
associated with the elevator controllers and the group
controller, and more particularly a method for transmitting
messages which increase the communication speed and capacity of
the messages.
2.'Description of the Prior Art

In an elevator communication system, all communication data
originated from a separate group controller is not transmitted
to a plurality of elevator controllers at almost same time. If
all data is transmitted from the group controller to elevator
controllers within a predetermined period, a large burden may
cause a jam' in. tﬂe processing of the communication data.
Accordingly, transmission efficiency is regarded as a major
factor in the quality of such-a control apparatus.

FIG. 1 is a simplified block diagram of a conventional
elevator communication‘system..

Referring .-to FIG.1, the- elevator communication system
consists of a plurality of elevator controllers 12A-12K to
execute elevator-related signaling and controlling the execution
of necéssary operations, a group controller 11 to execute group-

related signaling and dispatching functions, and a common network

NET to associate with the elevator controller 12A-12K and the




factor in.the quality of such a control apparatus. FIG 1is a
sinplified block diagramof a conventional elevator comunication system
Refierring to FIG 1, the el evator communication system consi-sts of a
plurality of elevator controllers 12A-12R to execute el evator-rel ated

signaling_and._c t.he execution of necessary operations, a group
controllesgfgptggééééi%e gﬁbup- rel ated signaling and di spatching

functions, andg %K o tEEt Bebkk NELghIma999%isRbgethgn At h?onﬁhﬁa\i%fa%on

controller 12A- 2 group
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control circuit in the conventional elevator conmunication system

As il ust sgkedmin FIG 2, a group conmunication controller 12, enployed in
the group controller 11 illustrated in FIG 1, :includes a plurality of
comruni cati on penilbhserscedlAn? FEG. aBd a agyduy aldnimundtaebienatentroller
communi cation controllers 22A-22K enployed in elevator controller 12A-12K
respectivalRky employed in the group controller 11 illustrated .in FIG. 1,
includes a plurality of communibation controllers 21A-21K, and
a plﬁrality of elevator communication controllers 22A-22K
employed in elevator controller 12A-12K respectively via
.exclusive communication lines in parallel fashion(l:1).

The operation of the elevator communication system described
as above, will be explained with reference to FIGs. 3 through 6.

For instance, if a passenger who is standing on the 8th
floor selects a hall call such as "down" via a control panel (not
shown) provided in one of the elevator controllers, the
corresponding elevator communication cdntroller recognizes an
inputting-siqnal'of hall call and transmits the data to the
corresponding elevator communication controllers.

Next, after passing_ a predetermined time, the group
communication controller retransmits the transmitted data again
to executé the operation.as ordered.

In the retransmission operatidn, the communication data
which is transmitted from the group communication controller to -
elevator communication controller, consist of 1{ data number and
2) data as illustrated in FIG. 3. The data number represents an
index indicating a data record for the data transmission, while
the data indicate a region where the actual data is stored. For

example, in case that a data number "3" is determined as an



excl usive conmunication lines in parallel fashion(l:1l). The operation
of the el evator communi cation system descri bed as above, will be expl ained
wi tth reference to FIGs. 3 through 6. For instance, if a passenger who
is standing on the 8th floor selects a ®all call such as "down" via a
control panel (not shomn{ provided in one of the elevator controllers, the
corr esponékagueieyaedr cad i e | olevainy ofderf¥eognteed 4Aoor, the :
i nputting-signal of hall call and transm.ts the data to the correspondlng
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stored. FOr xanple, 1 n case that a data nu I's determ ned as an
communication controller via the exclusive communication cable.

In a table of FIG. 3, the data number "0" and data "0" indicate
a retransmission data.

FIG. 4 illustrates a transmission data storage table in the
conventional communication sysﬁem. Such table has been used to
merely transmit the changed data after comparing the present data
with the previous data stored in the elevator communication
controller 22A.

FIG. 5 is a flow bhart showing how the transmission data is
created in the communication system.

Referring to FIG. 5, the retransmission data is deterﬁined
in step S1 and the data number is initialized by "1" in step S2,
wherein the number'"l" is an index indicating a record of the
transmission data storage table as illustrated in FIG. 4. For
instance, if the data number is "2", a comparative data is "data
2" of the table illustrated in FIG. 4.

Next, a test S3 determines if any changed data is created
with respect to al; communication data. If ghe test 83 is
affirmative, the overall program is returned to through a
transfer point Tl. But if test S3 is negative, a test S4 is
executed to determine if the test S4 is affirmative, the

communication data is as fully filled as much as the number of



3 exécution of calling the elevator car fron11 to 8 roor the elevator
communi cation control |l er executes the recording operation and records the
data number "3" on a region of the data nunber and "the hall call from1
to 8 floor" on a region of the data, and& subsequently transmts themto
the corresponding group comunication controller which is linked with the
el evat or themureicoadi daf twerd ryt |tdve wommuhécakidmsilata cabheniofatflIién 3dabl e.
In a table of FIG -3, the data nunber "0" and data "0" indicate a
retransm §bpdnigata.say, if @ communicagiomthuffen fagskhesrerortiis otr age
table in the_ conventional communication system Such table has_ been used
to nerel fult¥nditiedhehnprgddanal s Brwemedbhmoatihsgugheaptearsferymodntni th -
the previgys data stored in the el evator conmuni cation controller 22A

FIG 5 isT&'flow chart showi ng how the transm ssion data is created in the
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the transmission table. If it is affirmative, the relative data
number and the actual data are recorded on the record region
which will be transmitted in step S6. Subsequently, the data
number is increased by "1" to process the next data in step S7.
But if the test S5 is negative, a step S7 will also be executed.

FIG. 6 is a flow chart showing how the retransmission data
is created in the conventional control apparatus. |

The flow chart illustrated in FIG. 6 is a subroutine for
determining the retransmission data in step STl of FIG. 5. In
FIG. 6, a test S1 determines if the retransmission data number
stored ih the control apparatus is a maximum data number, i. e.,
if the number is bigger than a record number recorded in the
transmission data storage table of FIG. 4. If the test is
affirmative, the retransmission data number is initialized by'l
in step ST2. However, if the test is negative, the data of the
transmission data table indicating by the retransmission data
number is recorded on the communication record im step ST3.
Subsequently the data number is increased by "1" to process the
next data in step ST4.

According to the conventional creating pfocéss for the
retransmission as described above, it is noted that if the record

number recorded on the transmission table is 48 and the



transm ssion data storage table as illustrated in FIG 4. For instance, if
the_data nunber is "2", a conparative data is "data 2" of the table
illUustrated in FIG 4. Next, a test S3 determines if any changed data
is created with respect to all comunic&ion data. If the test S3 is

affirmative, the overall programis returned to through a transfer point
T1. But rtFapsBissionpepipd (iAr the sopmanication ckgfAd tif P2t B8ni fReif t he
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which willregebaansdm 4t edthd FetRaRbmitEdDSRAQ@RAN Y11t hR det dhich is
predetermined as the number of the data, since the data number

which can be recorded on the communication record is determined

as "8" at the beginning time.

For that reason, there are drawbacks that the transmission
time is delayed, thereby putting a large burden on communication
processing.

Further, in case that the elevator cars connected to the
group controller are 5 and the communication period is 32 mé, the
time it takes to transmit the record for 5 elevator cars is 160
ms (T = 5 x 32 ms), since the group controller has been
communicated with each elevator car via the exclusive cables in
parallel fashion {1:1).

Accordingly, in the cdnventional elevator communication
system, when the records are transmitted , the unnecessary region
where no information is recorded is also transmitted together
because the record length is already predetermined. Further, if
several elevator cars need to transmit the records at almost the
same time, there is a drawback of a heavy burden in the
communication process since each elevator car does not recognize
the preésent operations of each elevator controller.
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Therefore, the present invention has been devised to solve



nunber is increased by "1" to process the next data in step S7. But if the

test S5 is negative, a step S7 will also be executed. FIG 6 is a
flow chart showi ng how the retransnission data is created in the
conventional control apparatus. The &l ow chart illustrated in FIG 6

Is a subroutine for determning the retransm ssion data in step ST1 of
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In an aspect of the present invention, there is provided a
method for trénsmitting messages in an elevator communication
system having a plurality of elevator controllers, a group
controller for controlling the elevator conﬁroller selectively,
and a network associated with the group controller and the
elevator controllers to transmit/receive a data and retransmit
the transmitted data at a predetermined period by storing the
transmitted data on a transmission data storage table, circularly
selecting a plurality of elevator cars by the group communication
controller which is started at a predetermined period, the method
comprising the steps of : circularly selecting a pluralit& of
elevator cars by the group communication controller which is
started at the'predetermined period; comparing a data stored in
the transmission data storage table with a preSent data of the
selected elevator car, and recording a changed data with a
highest priority on a communication record which will be
transmitted imto the elevator - communication controller;
determining the priority of the selected data as a low priority
in the transmission data storage table; assigning the number of
retransmission data for each elevator car which will be recorded
on the communication record using the priority information of the

transmission data storage table of the selected elevator cars and



5 transm ssion period for the communication record is 32 ns, the maxi num
tine it takes to retransmt the data record 1, wherein the data record has
al ready been transmtted, is 1,536 ns (T = 48 x 32 ns). .

Accorcdi ngly, even though the nunber of dhanged data is created as 4, the
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cables in parallel fashion (1:1). Accordingly, in the conventi onal

el evator ceommunieation Syederid; Wheprdhgingcorghe ar prisadsyn ttoxd |, chbe
unnecessary region
retransmission data recorded an the communication record; and
redetermining the changed data as a highest priority in the
transmission data storage table.

F _DESCRIPTION O W

The above object and other featufes of the present invention
will become more apparent by describing the preférred embodipent
thereof with reference to the accompanying drawings, in which:

FIG. 1 is a simplified block diagram of a conventional
elevator communication system.

FiG. 2 is a simplified block - diagraﬁ illustrating a
communication control «circuit in a conventional elevator
communication system.

FIG. 3 is a communication data table in a con#entional
elevator communication systemn.

FIG. 4 is a transmission data storage table in a
conventional elevator communication system.

FIG. 5 is a flow chart showing how a transmissien is
performed in a conventional elevator communication system.

FIG. 6 1is a flow chart showing how a transmission data
created in a conventional elevator communication system.

FIG. 7 is a simplified block diagram of an elevator

communication system applying a method for transmitting messages



where no information is recorded is also transmtted together because the
record length is already predeterm ned. Further, if several elevator cars
neetl to transnmt the records at alnobst the sane tine, there is a drawback
of a heavy burden in the comunication | ocess since each elevator car
does not recognize the present operations of each elevator controller.
SUWARY CracbdrdiNgERd| Ehe presenEhdnekatéont he present invention has been
devi sed to sol ve 6 the problens
invol ved i'n th&Igri & &st a ssmmunigadiodedata atabis hadcéoding ahgnithei ng
messages in an el evator communication systemwhich can circularly select
one of a MuASANt pN¥PREL@RYator cars within predeternine period and order
and subsequenhéﬁg transmt the nmessages created fromthe el evator cars,
a

wherein the " g@s1Ra¥i WptamFgdandrhai ALPFRIG ARG AFECBALYT to the

transmtted. . ln En aspect of the present invention, there is provided
a met hod BG4 FatSHPPEFAY nessages in an él evator communication system

having a p'”raE&EY QB ?LeXa§f§w‘éﬂyirghhﬁééraéiﬁﬁcﬁg% a communication data

is created in accordance with the presentéinvention.

FIG. 11 is a flow chart illustrating how the retransmission
data is created in accordance with the present invention.

FIG. 12 is a flow chart illustratinj-how the number of
retransmission records is determined in accordance with the
present'invention.

FIG. 13 is a communication data table created for the case

of an operation of two elevator cars.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment of the preéent invention will now
be explained with reference to the accompanying drawings. |

FIG. 7 1is a simplified block diagram af an elevator
communication sysﬁem applying a method for transmitting ﬁessages
according to the present invention.

Referring to FIG. 7, a plurality of elevator communication
controllers 72A-~72K provided in each elevator controller are
associated with a common bus line of a group communication

~controller 71 provided in  a separate group controller.
Accordingly, the group communication controller 71 circularly
selects one of the elevator communication controllers within a
predetermined period and a predetermined order.

FIG. 8 is a communication data table which is used for



controller for controlling the el evator controller selectively, and a
network associated with the group controller and the elevator controllers
to transnmit/receive a data and retransmit the transnmtted data at a
predeterm ned period by storing the tra%nmitted data on a transmi ssion
-data storage table, circularly selecting a plurality of elevator cars by
‘the group [EERFTAEEART oMeSSHIES0l FEF2EAT cBTPE Sthe t GFOHP LomBEdCatiPhed
period, the netE d conprising the steps of : circularly selecting a
plural ity Soptre g@étor cars by the group communication controller which is
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communication controller 71 is stored on one record and can be
also transmitted to the group communication controller 71. The
elevator number 8A represents an original number given to an
elevator car which is transmitting a message such as the
transmission data, the number of data 8B, which is the number of
data for the corresponding elevators from a data region which
will be described hereinafter, and the number of the
retransmission data 8C, which is the number of the retransmission
data for the corresponding elevator cars recorded in a data
region which will be described hereinafter. Accordingly, if the
number of all elevator cars are summed to the retransmission
data,_the'number N of the récord will be obtained. Further, the
data number 8D represents an'indéx for defining a meaning of the
data while the data 8E represents a region where the data are
recorded. Therefore, the total number of the records is obtained
by summing the total number of the data and the total number of
the retransmission data. FIG. 13 is a communication data table
used in the case where two elevators are operated.

FIG. 9 illustrate the transmission data storage table
according to the present invention. Such table is used as a

storage region for the transmission data in the communication



7 the nunber of the data for each priority; arranging the transm ssion
data storage table of the each el evator car by a highest order; obtaining
the' data in sequence as nuch as the nunber of the retransnission data
assi gned by the arranged transm ssion dd0a storage table, and recording
the data on the communication record; arranging the priority of
the retraystessi anddats wsedbriedlegreahe thematiwoatki dwadebyrwinimiking
redeterm ni ng the changed data as a highest priority in the transm ssion:-
dat a st or &€ trimker q&% Ehe DEgersPIs SierordatE DRAGCRESingly, Twheabsthe

obj ect and other features of the present invention wl| become nore
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determining a data meaniﬁg, 9B,'which is a storage region for the
transmission data, the number of the transmission 9C which is a
storage region of the number of the corresponding transmitted
data within the predetermined period, and a priority 9D which is
a region storing the priority for retransmitting the data. As.
a result, the highest priority data is retransmitted first. 1If
the same priority'occurs, the data which had been attempted to
be transmitted more times have the highest priority.

Now, the routine illustrated in the flow chart of FIG. 10
will be explained to show how the communication data is created.

Fifst, initialization is caused by power?on-reset and.the
group communication controller circularly selects the original
number for each elevator communicetion controllers within the
predetermined period and predetermined period order in step SAl.
Thus, the group eoﬁtroller circularly selects one of the elevator
car numbers one by one. For instance, if there are 5 elevator
cars associated with the control apparatus which are numbers such
as 1, 2, 3, 4, and 5, messages for the cars 1, 2, and 3 will be
recorded in the first communication data. In a similar manner,
messages for the elevator cars 4, 5, and 1 will be recorded in
the second, messages for the elevator cars 2,3, and 4 are

recorded in the third, and the like. Next, the number of the



FIG 4 is a transm ssion data storage table in a conventional elevator
communi cati on system FIG 5 is a flowchart show ng how a
transmission is performed in a conventional elevator comunjcation system
FIG 6 is a flow chart showing how a trah¥m ssion data created in a

conventional elevator conmunication system FIG 7 is asinplified
bl ock di agrramspiisgaon| debaots deteuminest bon "SYstisnsbepl §A2g A trestth@A3f or
transmtti ng nmessages 8 according to

the presestetegpdpefohf the commupgicgtisnapdabamisicradted with respectadior di ng
to the present inventign. FIG 9 is a transm ssion data storage
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On the other hand, if test .SA3 is negative, then
initialization of the data number indicating the record number
of the transmission data storage table illustrated in FIG. 9, is
executed by "1" in step SA4.

Next, a test SA5 determines if the test for all data
recorded in the transmission data storage table of FIG. 9, is
finished. If test SAS5 is affirmative, the routine is returned
to step SA3 to repeatedly execute steps SAl and SA2. On the
other hand, if test SA5 is negative, a test SA6 will be executed
to determine if a communication buffer is fully filled with the
data record. If the test is affirmative, step SA 12 will be
executed because the data can not be reduced further. But.if the
test SA6 is negatiﬁe, a test SA7 will be executed.

Test SA7 determines if the data is changed iﬁ accordance
with a result of comparing the present data with the data stored
in the trénsmission data storage table illustrated in FIG. 9.
If the data is not changed, a step SAll is executed directly,
while if test SA7 is affirmative, indicating that the data
transmission: operation should be executed because the
communication data is being processed in the communication system
and the data recognized in the corresponding elevator
communication controller differ each other.

Accordingly, the corresponding data number and the data are



retrarism ssion records is determned in accordance with the present

i nvention.’ FIG 13 is a communication data table created for the case
of an operation of two elevator cars. DETAILED DESCRI PTI ON.OF THE
PREFERRED ENMBCDI MENT The preferredi2nbodi nent of the present

invention will now be explained with reference to the acconpanying
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predetermned oOrder- a connuni ca ta table which is
used for Subsequently, the priority for the present data is arranged

as a piiority 100 which is giveﬁ to the tfansmission data which

will be now transmitted in sfep SAl0, and the number of the data
is increased so as to be compared with the next data in step

SAll. Next, step SAll returns to step SA5 and continuously

executes steps SA3 through SAll repeatedly.

Accordingly, as a result of the repeated steps, the test SA3
determines if the communication data is created with respect to
all elevator cars. If the test is affirmative, a step SAl12 is
executed to record the number of the transmission data on the
region 8B of the number of data on the-cbmmunication data table
-illustréted in FIG.8, and the retransmission data is additionally
added in step SAl3 and the routine returns.

On the other hand, the retransmission data is determined by
executing a subroutine illustrated in FIG. 11.

First; in step SB!, the retransmission data for each
elevator car is determined in a manner which will be described
hereinafter with respect to FIG. 12. At this time, the priority
of the data will be determined as below.

Priority 1 : previcusly transmitted data

Priority 2 : transmitted data within the predetermined
period

Priority 3 : not-transmitted data within the predeterminéd



transmitti ng nmessages created fromthe group communication controller
FIG8 illustrates a construction of the conmunication data including an

el evat or nunber 8A, the nunmber of data 8B, and the nunber of.

retransm ssion data 8C. Such data conbi nB8i on can be recorded with maxi mum
nunbers predeterm ned thereto, since the corresponding elevator nessages
created MeF#Pdthe group communication controller 71 is stored on one '
record and can_be also transmtted to the group comrunication controller

71. The el evaF8toRtRBes :8ASTERNSRLRECdafasRi Wit FhSerPERdRNeIMd nas

el evator car ,.which is transmtting a nessage such as the transm ssion
data, theB¥dB&r of data 8B, which is the number of data for the
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recorded in a data region | ereinarter
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retransnmi ssion data, the nunber N of the record wll be obtained. Further,
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whil e the data 8E represents a region where the data are

with respect to all elevator cars. If the test is affirmative,
the number of the retransmission data for each elevator car is

- recorded on the region 8C for Ehe number of-the.rétransmission
data of the communication data table illustrated in FIG. 8, and
then a step SB9 is executed to arrange a highest priority in the
manner that the priority 100 of the present transmission data
should be changed to the priority 1 so that the retransmission
is executed with the highest priority in the next period. 1In
this case, overall elevator cars are Iimited to thét selected in
step SAL illustrated in FIG. 10. '

But if test SB2 is negative, the retransmission data is
arranged baséd on the'priority of the transmission data storage
table for pfocessing elevator cars in step SB3, and the
retransmigsion data number is initialized to "1" in step SB4.
Next, a test SB5 determines if the retransmission data number is
bigger than the number of the retransmission data -whicﬁ is
obtained in step SB1l illustréted in FIG 11. At this time, If the
test is affirmative, the program is returned to test SB2 and test
SB2 through 4 and test SB5 are repeatedly continued with respect
to the next elevator car.

But if test SB5 is negative, the data indicated by the



recorded. Therefore, the total nunber of the records is obtained by
summ ng the total nunmber of the data and the total nunber of the
retransmnission data. FIG 13 is a communication data table wused in the
case where two elevators are operated. 14 FIG 9 illustrate the
transm ssion data storage table according to the present invention. Such
tabl e i s uestdansmissiomrdain magben fisrré¢derdedmumitds stodage regidre of

commini cati on ) 10 system and is
used to dddeezecorte dadanwdik Stepd SBF And ihe nretransmigsiion oumbge is
transm ssi on dat a. Accordi ngly, when the comunication data is created,

t he preserttcFgagetdsby Th" tHe stepadsnfBeRon Ratthinftadgndthfedatphthagiing
apparatus differ fromthe , dat storedtgaeviously on the data re%ion 8E
Sthdehe idrta FReerR APngTt8PdAt a

'n FI G 0the BIEReRANBEROBACY cbt cterpi 558
number ot TR i ot ST R T -2 Loy 07 §BOF BT oRY of S RRBEr of
the correspondiing thapsdbidsitbe WALA YhENEReLUEI B SR B8Y, period. and a
priority which i's

Mext, the priority for the corresponding data record in step
SB7 is changed té the priority 4, representing the retransmitted
data within the predetermined pefiod as the selected data record
which can be transmitted together with the communication data so
that the data record is not selected when the next communication
data is transmitted. |

Meanwhile, the number of the retransmission data record will
be obtained by executing a subroutine illustréted in FIG. 12.

Referring to FIG. 12, first, the number of available
retransmission data record is initialized in step SCl1l, and the
priority is also initialized by the priority 1 in step SCZ.
Next, a test SC3 determines if the number of the retransmission
data recdrd is determined with respect to all priorities, If the
test is affirmative, the program is returned. But if test SC3
is negative, the number of records for the corresponding
priorities being in process are collected in step SC4, wherein
-the priority of the transmission data storage table illustrated
in FIG. 9 is used. X

Subsequently, a test SC5 determines if the number of the
available data is bigger than a sum of the numbers of the

corresponding records. If the test is affirmative, the number

of the data records which is identical to the processing priority



a region storing the priority for retransmitting the data. As a result,
the highest priority data is retransmtted first. If the same priority
occurs, the data which had been attenpted to be transmitted nore tines
have the highest priority. Now, th&Sroutine illustrated in the flow

chart of FIG 10 wll be exEI ai ned to, show how the communi cation data is
created. 1in acqqndance; witp,Ehs sexemntion Ak SPAFFhiBdeEhgnt FaREM saieNt he

roup co i cation controller_circul ar sel.ects the origjnal nunber for
gachpel ecg%l%a cSHRPAPE atPBA S c ARE OF?£?§’L%?'[ RiRVEher ﬁaéd‘e?’eq ntheR 584 od

and predet of 11168 e L RUERE AT | 1510 o3k neq ThUSend g0t ccRRL T OL o

circularly sel'ects oné of "The €l evator .ca

i nstance, \flé]rlz &8s BoRl YAt revagt%rf?.gf%gggatagenygaf %%msgptsflot%hﬁ e

appar at us are nunbers such a 4, messages

cars 1, 2,qa0 Gvidd BRaih8OobFestrin A& Hd mimbeRNBENERA 498 ?aléﬁcrgghbn a

simlar manner,” nes$sages for the elevator cars 4, 5, and 1 w
recorded id&oridspondiaqdret®sdadas st@p g, el evator cars 2,3, and 4 are

recorded in the third, and the like. Next, the nunber of the

Next, the priority is increased by "1" in step SC7, and a
value, which is obtained by subtracting the number of the
available data record assigned by step SC6 from the number of the
available data, is used as the ngmber of new available data.

But if the test SCS5 is negative, indicating that the number
of the record for the processing priority is bigger than that of
the available data, the rate-assignment is executed in accordance
with the number of the total data which is obtained by summing
the number of the data and the rate of the corresponding records
}n step S¢9.

For instance, in the case that the number of availéble
retransmission data region is 8 and the selected elevator cars
are two elevator cars 1 and 2, the number of the retransmission
data record for each elevator car illustrated table 2 will be

obtained from the given table 1.

Table 1 -

Elevator No. Priority 1 Priority 2 priority 3

"1 3 6 8

2 3 3 12




transmission data is det er mi ned by "0" in step SA2. A test SA3 determ nes
if the communication data is created with respect to the all the selected
el evator cars in step SAl. If the test is affirmative, step SA12 will be
executed to determne the nunber of thel@ransni ssion data. On the
other hand, if test SA3 is negative, then initialization of the data
nunber indabaei Ag the record nunber of the transm ssion data storage table
iIIustrated-L;niﬂJ;—él-44;—-exeeuLed by 1- _in step-SAd Next.. a test
SA5 deter frengéatbret he bQibri@* pdabRity ecof desok ey e {irapglr ssionf data
storage tpble of FIG |9, I ni phed. If tes] SA5 is aff{rmative, th
routine i gNeeturned {o step SA3 o repeatedl y execute steps SAl and [SA2.
On the offrer—tamd, T test—SAS T TegatTve, &t ed
to deternine ifla comjruni cadion bpffer 2s fully fil®ed with the5 dat
record. T Lhe (est §S aitirnati ye, Step SA fZ W I DE €xXecuted Decpuse
the data fan _nof be'réduced?further. But if the te@t SA6lis nedativel a
test SA7 will  be executed. Test SA7 determines if the data is changed
in accordance with a result of conparing the present data with the data
stored in theRefarsimgstorrabdealst shegethamudanitysdr dsedetermdngd, .

the total number 5 is smaller than the number 8 of the

retransmission data region, so assignment will be executed as
it is.

Simiiarly, when the priority 2 is determined, the total
number 9 is bigger than the number 3 of the retransmission
data region : i.e., 3, so assignment will be executed in
accordance with equation (1).

elevator 1 : 3 x 6/9 2

elevator 2 :-3 x 3/9 1 ... }... equatlon (1)

Further, in the case that the number of the records which
are available to record on the communication records is 8 and
the number of the changed data is 4, only 4 data records are
used for the region of the retransmission records.

Accordingly, it is noted that the time it takes to
transmit messages having 48 records is 384 ms (32 ms x 48/4),
while it takes 1,536 ms in the piior art.

Further, assume that the number of the elevator cars
associated with the communicaeion system is §, ehe
communication period is 32 ms, and the data records created

from the plurality of elevator cars are circularly transmitted

within the predetermined period, for example, 32 ms, and the



If the data is not changed, a step SAll is executed directly, while if
test SA7 is affirmative, indicating that the data transm ssion operation
should be executed because the comunication data is heing processed
in the communi cati on system and the dat&7recogni zed in the correspondi ng
el evator comuni cation controller differ each other. Accordingly, the
cor r espondinfgeggraingdperdemndsing gacadate record. 1In this case, if :

12 recorded in a communication data region, and subsequently the changed
data is alm&Ssegesr ded BYe (HEVAtNsARESI e defansmitited ALl advest e3amen FIG 9

in step SA8. After step SA8, the number of the data is |ncreased by "1" to
det or m ne §imerhEhE R Fariaies G REPOSTLE |P99995% O £het FRCObIT &F in -

step SA9. - Su ueptd v, t rigrity for.the present data is arranged
oyl SRESLETLI md 8, 8k ro e 2

as a priori h™T s gi ve n ssion data which wll be

now transm tte‘i‘h%@\,/\ﬁ?%ﬁ@etz i Qe 3y EQSnE{dS gipné’fé:}élv{}.%ad%g% slaieé@frggeaseo' S0

"as to be conpare next data iIn step SALl

returns t QilRRooAd1AGde FOUIJSY1arly, messages for the elevator

cars 1 and 2 will be recorded in the data 1, and similarly
messages for the cars 3 and 4 in the data 2, messages. for the
cars 5 and 1 in the data 3 ,etc,.

As described above, the retransmission.data record region
including the communication data are made of a minimum number
of the transmission data after recognizing that the data is
changed by causing in each elevator car as well as messages
for elevator cars will be transmitted by circularly selecting
corresponding elevator in the predetermined order.

Therefore, the transmission speed and capacity are highly
increased and the total efficiency in processing communicaéion
data is largely improved.

Many modifications and variations of the present
invention are possible in light of the above teachings.
Therefore,-it is to be understood that within the scope of the
appended claims, the invention may be practiced otherwise than

as specifically described.



execute h SAll repeatedly. - Accordingly, as a result
of the jummulmmu‘"mﬁe test SA3 deternmines if the communication data
is creatéd ®ith respect~ to all elevator cars. If the test is affirmative,
a step SA12 is executed to record the nyg8ber of the transm ssion data on

the region 8B of the nunber of data on the communication data table
i |l ustrat dthaitn iE| cl8imaddishe retransni ssion data is additionally added in

step SA13 and the routine returns. On the other hand, the
retransm dei o agthodsfaeteransmidting neasagehgim Rulelewatne illustrated in
FIG 11. First, in step SB!, the retransm ssiqgn data for each

el evat or CAMURigatéPRi AL e viiRAnar PYWRFRRLGY 19f 18de¥a8$6Ki bed hereinafter -
with respect to:FIG "12.- At this tiqgért e priori he data will be

det er i neoREred &R°r @ gr°'ﬁ?i‘a‘ﬁtﬁ? ‘P’év‘i’%%}?ﬁt"’rﬁ?ﬁﬁ@ t PeBVRER S
Pri ori 1y FONGPILFAnERT ETER Hla T Ai MO TREE B TR UARCe§ L th St
13 group controller and said elevator controllers to
transmit/receive a data and retransmit the transmitted data at
a predetermined period by storing said transmitted data on a
transmission data storage table, circularly selecting a
plurality of elevator cars by said group communication
controller which is started at a predetermined period, the
method comprising the steps of :

circularly selecting a plurality of elevator cars by said
group communication controller which is started at the
predetermined period;

comparing a data stored in said traﬁsmission data storage
table'with a present data of said selected elevator car, aﬁd
recording a changed data with a highest priority on a
communication record which will be transmitted into said
elevator communication controller;

deterﬁining the priority of said selected data as a low
priority in said transmission data stofage table;

assigning the number of retransmission data -for each
elevator car which will be recorded on said communication
record using the priority information of said transmission
data storage table of said selected elevator cars and the

number of the data for each priority;

arranging said transmission data storage table of said



. retransmtted data within the predeterm ned
per| od IIIJ"L,E’L& m . transm ssion data at present - If the
nunber ion data for each elevator cars is determ ned by
t he routlne |IIustrated in FIG 12, a tegsp SB2 determines if the nunber of .
retransm ssion data is determned wth respect to all elevator cars. If
the test ieadf felewratorecar the anuriiphesaf okdery et ransm ssion data for each
el evator car is recorded on the region 8C for the nunber of the
retransm ssi onobgataing tir dediamim saguenceazs nudil @s thesnonmbed ofh FIG 8,
and then a step SB9 is executed to arrange a highest priority in the

manner thataich&esrppprigsieom drta Respgasdnbyt sakd Ausangeddat a shoul d be
changed to the prigrity 4 so that the_retransmssion is executed with the

hi ghest prq-’%ﬂqWSFﬁ°Ph€a%>&t%‘ieo&ab1Fn apdi secrdndhPerig FeBR Rt or cars
are limted tp that selected in tep SAL illustrated in FIG 10. But
if test SERY qqg&xg.p}ggtl?rherercaq;%nsm ssion data is arranged based-on the
Do) L O NGB AR R GRsl PR B BRRERY PN O
in step S%%corded an said communication record; and redetermining said
changed data as a highest priority in said transmission data
storage table.
2. The method of claim 1, wherein said prio;ity of
retransmission data is determined by the following order:
previously transmitted data, transmitted data within a
predetermined period, not transmitted data within a
predetermined period; retransmitted data within a
predetermined, and present transmission data.
3. The method of claim 1, wheréin said fransmissiqn data
include an elevator numbér, the number of communication daﬁa,'
and the number of retransmission data.
4. The method of claim 1, wherein said transmission data
storage table'comprises data numbers, data, transmission
times, and priority of said retransmission data.
5. The method of claimed in claim 1, wherein said step for
selecting said changed data comprising the steps of;

checking if the data is changed based on an order of the
data numbers of said elevator cars which are circularly
selectéd;

recording said changed data on said communication record;

and



Next, a t ' I f the retransm ssion data nunber is bigger
than the j Bﬂﬂﬂgﬁfansnission data -which is obtained in step SBl
i1l ustrat L sAtathis tine, If the test is affirmative, the ’

programis returned to test SB2 and test20SB2 through 4 and test SB5 are
repeatedly continued wth respect to the next elevator car. But if
test SB5 is neggcevdinghkhenumkerdiofatbe @§ta hkecorded on said

14 retransm ssion data nunber is recorded on the storage region of the
record datePMMyndcasiomereFRFd He Séifa FOMrYRi et iF@care isnEvkk¥ed by "1"
in step in,§ﬁ%§: At this stage, the data having the highest priority is
recorded dnt ‘data record in step 7 since the transm ssion data table is-

%ES‘_”‘LG" Yoottt REERPHPF 1144 o ERPHIC o ne s e, PR RSB IRERIP L cp S
he. prodet ooy Berroed vt T FRBRRk ALY el KR Nl BT of@feat 111 T

transm tted IOGRLRAT a¥b ! Bi LA HAPTWRIeRELQN data so

7. The method of claimed in claim 1, wherein said step for
assigning the number of said retransmission data comprises the
steps of:

determining-a communication record region where said
retransmission data will be recorded;

collecting the number of the data having the
corresponding priority for =ach elevator car using the
priority recorded on said transmission data storage table;

assigning said retransmission data on the communication
record as much as the number of the data having the
corresponding priority of the corresponding priority rate for
each elevator car; and redetermining said communication record
region.
8. The method of claimed in claim 7, wherein said
communication record region uses all remaining regions

excluding a region where said selected data is recorded.



that the data record is not sel ected when the next communication data is
transmtt ed. Meanwhi | e, the nunber of the retransm ssion data record
will be obtained by executing a subroutine illustrated in FIG 12.
Referring to FIG 12, first, the nunber of available retransni ssion data
record is initialized in step SC1, and thgy priority is also initialized by
the priority 1ABSTRACT OE2DISCERSURE test SC3 determines if the nunber of
the retransm ssion data record i1s determned with respect to.al
priorities. |MERAOD EOR TRANSMITTENGy MESSACES dbhf AN EEEVATORNGROUBUL | f
test SC3 is KEPAIRQL SHSEEMumber of records for the corresponding
priorities being in process are collected in step SC4, wherein the
priority of the tranagtRed Oford¥rAnShOt 8H%y ki fade 19ShhakEdvatdy ffrbup® i S
used. Subsequently, a test SC5 determnes i f the nunber of the

avai | abl e dat &ontrblLoggstémaiavdngul plutdbl iy derel edatbBecosO¥daa@nNdang
records. If the test is affirmative, the nunmber of the data records which

i s identical tgroubecpnbeekhbang amd ar heywork is disclosed. The method
15 :

comprising the steps of : circularly selecting a plurality of
elevator cars by the group communication controller which is
started at the predeterminéd period; comparing a data
stored in the transmission data storage table with a present
data of thé selected elevator car, and recording a changed
data.with a highest priority on a communication record which
will be transmitted into the elevator communication
controller; determining the priority of the selected data

. as a low priority in the transmission data storage table;
assigning tﬂe number of retransmission.data for each élevator
car which will be recorded on the communication record using
the priority information of the transmission data storage
table of the seiected elevator cars and the number of the &ata
for each priority; arranging the transmission data storage

. table of the each elevator car by a highest order;
obtaining the data in sequence as much as.thé number of the
retransmigsion data assigned by the arrangéd transmission data
storage table, and recording the data on the communication
record; arranging the_pfiority of the retransmission daﬁa
recorded an the communication record; and redetermining the
changed data as a highest priority in the transmission data

storage table.

(Fig. 10)



I n accordance with the execution of searching the transm ssion data
storage table for selected elevator cars in step SAl illustrated in FIG
10; is determined as the nunber of the data for the corresponding

el evators. Thus, the total nunber of the data can be obtained by summ ng
the nunber of the data and the correspgpmding records in step SC6.

Next, the priority is increased by "1" in step SC7, and a value, which is
obt ai ned by subtracting the nunber of he . avail abl e data record assi gned
by step SC6 fromthe nunber of theF |Iable data, is used as the nunber

of new avail abl e dat a. f SC5 is negative, indicatin
that the nunber of the recordrP(RItdﬁa &ﬁggs ng pri o?ity I s bigger thgn
that of the available data, the rate-assignment is executed in accordance
with the nunmber of the total data which is obtained by sunmm ng the nunber
of the data and the rate of the corresponding rec rds in step SC9.

For instance, in the case thafl the nunber ‘of aval retransm ssi on data
region is 8 and the sel ected ¢l evat-or—ears—are évator cars 1 and 2,
the nunmber of the retransm ssijioh datagmgord for each el evat or car
illustrated table 2 will be ¢blained fromthe gijMen table 1.
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Table 1 El evator No. Priority 1 Priority 2 priority 3
' 8 2

1 3 6 3
3 12 16 Table 2

El evat or Priority 1 Priority 2 Priority 3 Total No. 1

3 2 5 2/9 2 2 1
0 3 Referring to table 2, when the priority 1 is
determ ned, the total nunber 5 is snaller than the nunber 8 of the
retransm ssion data region, so assignnment will be executed as it is.

Simlarly, when the priority 2 is determned, the total nunber 9 is bigger
than the nunber 3 of the retransm ssion

FIG. 3
(PRIOR ART) -

DATA NO O DATA O

DATA NO. 1 DATA 1

DATA NO. K DATA K

FIG. &4
(PRIOR ART )

3 TRANSMITTING DATA
STORAGE TABLE

DATA NO. © DATA 0O

DATA NO. 1 DATA 1

DATA NO. N DATA N




data region : i.e., 3, so assignment will be executed in accordance wth
equation (1). elevator 1 : 3 x 6/9 =2 elevator 2 : 3 x 3/9 =1
......... equation (1) Further, in the case that the nunber of the
records which are available to record on the comunication records is 8
and the nunber of the changed data is 4gionly 4 data records are used for

the region of the retransm ssion records. Accordingly, it is noted
that the tinme it takes to transmt nessages having 48 records is 384 ns
(32 ms x 48/4), while it takes 1,536 ns in the prior art. Furt her,
assune that the nunber of the el evator cars aSSOCIated with the

communi cation systemis 5, the communic |od Is 32 ns, and the data

records created - fromthe plurality of are circul arly
transmtted wthin the predeterm ned (FP lgﬁfmgi)ﬂml e, 32 nms, and the
17 predeterm ned otder using one data record. In this case, if

_C START )
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T
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S COMM.
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nmessages for two elevator cars are transmtted at al nost same tine, the
tinme it takes to transmt nessages of the total 5 of elevator cars is 80
me'(T = 32 ns X 2.5) Thus, because of the transmtting nethod for
selecting corresponding elevator circularly, nmessages for the el evator
cars 1 and 2 will be recorded in the dag@ 1, and simlarly messages for
the cars 3 and 4 in the data 2, nessages for the cars 5 and 1 in the data
3 ,etc,. As descri bed above, the retransm ssion data record region
i ncluding the conmuni cati on data are nade of a m ni num nunber of the
transm ssion data after recognizing that the data is changed by causing in
each el evator car as well as nessages a? el eyator cars will be
transmitted by -circularly selecting E% rtipon ing elevator in the
pr edet er mi ned order. Ther ef or(eERtIeOB}aAsRﬁl‘sEi on speed and capacity
are highly increased and the total" effi'crehcy in processing communication
data is largely inproved. Many nodifications and variations of the
present invention are possyble rn T1oht of the above teachings._
Therefore, it is to be undd st®®RThat)within the scope of the appended
clains, the invention may be™preagrTted ot herwi se than as specifically
descri bed. ST 2

ST 1
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18 What is clained is: 1. A nethod for transmtting nessages in an

el evator communi cation systemhaving a plurality of elevator controllers,
a group controller for controlling the elevator controller selectively,
and a network associated with said group controller and said el evator
controllers to transmt/receive a dataggd retransmt the transmtted data
at. a predetermned period by storing sald transmtted data on a

transm ssion data storage table, circularly selecting a plurality of

el evator cars by said group comruni cation controller which is started at a

predeterm ned period, the nethod conprising the steps of circularly
selecting a plurality of elevator cars by said group conmunication
controller which is started at the predeterm ned peri od; conparing a

data stored in said transm ssion data sF-oIﬁe [g’lb|e with a present data of
said selected el evator car, and -4 4.

' ECEVATOR - ELEVATOR
8A—~ Unungs%; | | NUMBER 4
[ ]
sa«-'iE,_iE;igvAmR 1 sreee ELEVATOR K
NOMBER OF
8C~ RETRANSMISSION DATA 1 RETRANSMISSION DATA K
DATA NUMBER 1| DATA 1 TA NUMBER 2 DATA 2
—7 !
8D 8E
.
®
DATA NUMBERM DATA M |DATA NUMBER N| DATA N
FIG. 9
9A o 9 D
SNMBER 1 | DATA 1 RETRANSMISSION| pRioRITY 1
DANBER 2 | DATA 2 RETRANSMISSION | priorITY 2
.
NOMBER N | DATA N RETRNSMISTON | prIoRITY N




recordi ng a changed data with a highest priority on a conmunication record

which will be transmtted into said elevator conmunication controller;
determning the priority of said selected data as a low priority in said
transm ssion data storage table; assi gning the nunber of

retransm ssion data for each elevator gg which will be recorded on said
communi cation record using the priority information of said transm ssion
data storage table of said selected elevator cars and the nunber of the
data for each priority; arranging said transm ssi on data storage
“table of said h el evat or
car by a highest order; obtatARig the data |rFqu ncef\@s nuch as the
number of said retransm ssiondata assighed by said arranged transnission
data storage table, and recording sg d data on said comunication record;

arrangi ng the prlorlty of ¢ & at @ 1
NUMBER
NUMBER OF THE 1 ~SA2
RETRANSMISSION DATA =1 SA 12

IS COMM. DAT. THE NUMBER
< CREATED WITH RESPEC YES ggmga?gsm\l DATA I
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%
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ARRANGE THE PRIORITY OF <at0
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[ — _
INCREASE THE DAITA SA11
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|
' ADD THE - SA13
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recorded an said communication record; and redetermining said changed data
as a highest priority in said transm ssion data storage table. 2. The

met hod of claim1, wherein said priority of retransnission data is
determned by the following order: previously transnitted data,

transmtted data within a predeterm nedyzgeriod, not transmtted data
within a predeterm ned period, retransmtted data within a predeterm ned,
.and present transm ssion data. 3. The nethod of claim1, wherein said
transm ssion data include an el evator nunber, the nunmber of comunication .
data, and the nunber of retransm ssion_data, 4. The nethod of claim1,
wherein said transm ssion data storageFtEbGa. cdhdri ses data nunbers, data,
transm ssion times, and-priority of said retransm ssion data. 5. The
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