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1 RF- TAG READI NG SYSTEM AND RF- TAG READER/ WRI TER
CONTROL SYSTEM AND | NTERFERENCE AVO DANCE METHOD
THEREFOR BACKGROUND OF THE I NVENTION Field of the

I nvention 5 The present invehtton relates to an RF-tag
reading system an RF-tag reader/witer contro
system an RF-tag reader/witer interference

av oRelaree RIADING BibiiM oD RE-RHAc RRADBAPWR PIHR TONTROL

program for the nethod, and nore particularly to

avoi os¥sTEM)f AND! ENTERFERENGETAVOIOARCY. METHCD STHEREFOR
case 10 where a plurality RF (Radi o Frequency)--tag
reader/witers concurrently inplements wreless
communi cation. Related Art By inplenmenting wreless
conmuni cation with an RF tag, an RF-tag reader/witer
can read out an ID (ldentifier: 15 identification

infornation) t haRAHRROREDt 8 Rl INVENTHIY  case, the
Pl d e SPecaryeat it query sianal ang then gener at es
the TEoReReEhy Jgﬁg%n%foonma%s%ﬁ%eﬁgé%v‘%*ttﬁ%%{r.“ 85°
; é%@??tboﬁggll Oge%&%ﬁafag rea frs %g%ﬁ23¥§?% and
f@mﬁwr\ﬁe@n&ﬁee@ﬁep&nééﬂeavBEdsaee ﬁ@@%& /wlltl%% 3hCthe

close to others, respective query signals fromt
sttag,r eaden/ profeas faY thet aeteere, Wakd rﬁgﬂb‘i‘r}ﬁr\ﬁ‘ﬂ@ﬁlarly

t he plurallty of RF-tag reader/writers concurrently
to avoidance of interference among query signals in the case
where a plurality RF (Radio Frequency)-tag reader/writers

concurrently implements wireless communication.

Related Art

By implementing wireless communication with an RF tag,
an RF-tag reader/writer can read out an ID (Identifier:
identification information) that the RF tag has. In this
case, the RF-tag reader/writer sends a query signal to the
RF tag that receives the query signal and then generates a
response signal. The RF-tag reader/writer receives the
response signal from the RF tag and identifies information
of the RF tag.

However, in the case where a plurality of RF-tag

reader/writers exists and respective antennas of the RF-tag

- reader/writers are close to others, respective query signals

from the RF-tag reader/writers may interfere with others
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I mpl ements wirel ess comuni cati on, whereby information
of the RF tag may not be read. To date, as a nethod
of avoiding the interference anong 5 the query
signals, a first nethod has Been utilized in which

the timng of sending each of respective query signals
from the RF-tag reader/witers is shifted from one

anehhehe prurdifeyf bESRroehdothaddt ARAEERL! t&gc&f}ieently
timng of sending the query signal, control of

tinpl agestchedided eiss  coRhenErd ©ithrs0 wh@rbbgt :Lilﬂ\@nﬁ}a[t 6y &f
anong a predetermned plurality of RF-tag
tbadRF/ vag tmerys ndb bet readicurrently send the query
signals. In addition, as another nethod of avoiding

the i e eddterence aamshiyod hef queriglisigghhbsintestomnge anong
met hod has been di sclosed in which, by providi

BBe edeeBn Hemads f ar L1ust qeatdad hgssighal uthhe%ercgrléw@lch
hﬁn1other reader/mwlters signal cqomunication is

| BHEHRR PE 7e) &Bﬂd?‘??%noﬁ ﬁ%ﬂﬂeﬂ#lvﬁoqilﬁzlér?%}l%e from
. 0. f P L
OB Sh TenckE Akt %%3%)8 A e & 2P SpS A gt T
Ee LR HILH ! DN o s TOL; RERG ¢ sending the

aa@r% sidiui ntenhterenge -aoctcml?rlgn%chbms §§hlﬁ1fgﬂe?nefn‘%d S0

fhe RF-tag reader/witers is uall'y set reover

tRat hevs eRORDreaBlnody 2 sl rhehedepeetaND $iINRF-tag
i nterference shoul d %e provided in each RF-tag 25

readler /wiriitegts do adtecbicuaash 1§Xisshdngh&Fqléxyy signals.
reader/witer. In this regard, it is an object of the
present addition, as another method of avoiding the
interference among the guery signals, a second method has
been disclosed in which, by providing a detection device for
detecting signal interference from other reader/writers,
signal communication is implemented in a condition in which
no interference-occurs (e.g., refer to Japanese Patent Laid-
Open No. 10-293824 and No. 11-102419).

In the first method, it is necessary that whether or
not RF-tag reader/writers cause the interference is
ascertained, and if the interference occurs, a timing
schedule for the RF-tag reader/writers is manually set.

Moreover, in the second method, a device for detecting
signal interference should be provided in each RF-tag

reader/writer or added to each existing RF-tag

reader/writer.
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.invention to solve the foregoing problens and to
provide an RF-tag reading system an RF-tag
reader/witer control system an RF-tag reader/witer
interference avoidance 5 netRod utilized in the

systens, and a programfor the method w th which,

W thout interference anong RF-tag reader/witers, a
readi ng gehedelyarhor it epdi 19 S LAISFCBAe present
automatically be created. BRIEH SUMVARY Oﬁ?THE
EAWVENT1&N th0 sanvBFERadf sr&dgeuemdyvbleag seddtdiprovide an
system according to the present invention, having an
RF-tag resatiery wyistem, soMr-olagyskedrrtyRaiter ncdriteradase
where interference occurs anong a plurality of RF-tag
FEatien/ vi#tt tRer$aforepdad/ Wol IR irdgrifgsance i arsidgnce
RF-tags, controls a schedule for the 15 plurality of
rethed Welbdaedwint Bhe $YRTdtfos d¢hdi RgOPEaR for the method

i npl ement.ati gn nmeans for_making the RE-ta
Fealey ittt & thebht FBFSETRIRINS r"f‘B'IOé‘ﬁeﬁF'Bg‘i’ est of

sequent.i al, readin t hr ough e plurali of [RE-ta
PR gt BE 0Pl R B, Praplndime A can

5S£§%§§§§%ﬂﬁ§'%ggérEQ@éd?re prelimnarily 20 installed

prror to operation and an ascertai nnment device for
ascertai ni ng whether or not a single RF-tag can be
read by the plurality of RF-tag reader/witers, based

on the test of prremdsmevarin dRF@RediiavEReONency) -t ag
reader/witer control 25 system according to the

presemi RF(RaAiboRArediheicy)i+tddhecadang sheten, according to
interference occurs anong a plurality of RF-tag - 4
the present invention, having an RF-tag reader/writer
contrcl system that, in the case where interference occurs
among a plurality of RF-tag reader/writers for reading RF-
tag identifiers of RF-tags, controls a schedule feor the
plurality of RF-tag reader/writers includes reading-test
implementation means for making the RF-tag reader/writer
control system implement a test of sequential reading,
through the plurality of RF-tag reader/writers, of the RF-
tag identifiers of reference RF-tags that are preliminarily
installed prior to operation and an ascertainment device for
ascertaining whether or not a single RF-tag can be read by
the plurality of RF-tag reader/writers, based on the test of
reading.

An RF(Radio Frequency)-tag reader/writer control

system, according to the present invention, that, in the

case where interference occurs among a plurality of RF-tag
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reader/witers for reading RF-tag identifiers of
RF-tags, controls a schedule for the plurality of
RF-tag reader/witers includes a reading-test

i npl enent ati on device for-i Aptenenting a test of
sequential reading, through the 5 plurality of RF-tag
reader/witers, of the RF-tag identifiers of

reheteNnee Rl 385 Lhalii AY RiVield THBALE FYerd NSt a%#ofc%gs,

prior to operation and an ascertai nnent device

asaeré B N nEhehel Beroor ti®tpanrsiinghe oRFrRF2gagan be

read by the plurality of RF-tag reader/witers, based
eaatide/weisterafl intQudeadi ngeadimoREERadl ap Famsueicyor dagice
reader/witer interference avoidance nethod,

doroimp mgnandg ingeaptesentt i sacpenitda]l reddingedchimough the
RF-tag reading systemincluding an RF-tag

péadekitif iafeRFcEAEr bEadgpfvamteay , of nthfeREas® wher e

15 interference occurs anmong a plurality of RF-tag
eaet 7 1AL Ofs rEbRTERERI Hy RISt d§atderei Pretinigarily

RF-t , trol hedule for the plurality of .
EPSaLSd PIIEF) WPi PRPEA TR eBnATtRr LA TS REvice for

[ L.ng-t.est . inplenentation process_of_ naking the
LR R PRe TR LGB it g by

wite contro

1 e SRl Bl E0ThRc oD 0l il o

reiergnce RF-tags that are prelimnarily installed

prior to operation and an ascertainnment process of
ascergrairy (RgdnbetrhefudicNotcay seRbe/TFitadd AR ¥@rence

read by 25 the plurality of RF-tag reader/witers,
basigihror meehbdast aofordaagittgthe present invention,
utilized in an RF-tag reading system including an RF-tag
reader/writer control system that, in the case where
interference occurs among a plurality of RF-tag
reader/writers for reading RF-tag identifiers of RF-tags,
controls a schedule for the plurality of RF-tag
reader/writers makes a computer implement a reading-test

implementation process of making the RF-tag reader/writer

control system implement a test of sequential reading,

" through the plurality of RF-tag reader/writers, of the RF-

tag identifiers of reference RF-tags that are preliminarily
installed prior to operation and an ascertainment process of
ascertaining whether or not a single RF-tag can be read by
the plurality of RF-tag reader/writers, based on the test of

reading.
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A program of an RF(Radi o Frequency)-tag reader/witer
i nterference avoi dance net hod, according to the
present invention, utilized in an RF-tag reading
systemincluding an RF-tag Peader/witer contro
systemthat, in the case where 5 interference occurs
anong a plurality of RF-tag reader/witers for

readi Ago g tA0 JrdeRt kEi LS Of FiRlIAYS) —+8QNHEQAS Arriter
schedule for the plurality of Rtag™ reader/witers

ke s f er SO Uiwesi dafpk e ihod Nea didiCE$8e 800t he present
i npl ementing a test of sequential reading, through the

16vehtiah, tytidfizkkE- tagan eRBlerdgwid=elisg elstae Riclhaing an
identifiers of reference RF-tags that are
BFeteai readdy/wiinstrabbetirpl i srsttan dpertat iontledsase where
ascertaining whether or not a single RF-tag can be
FRRAT By e SIqsivdlsi epony Rekwgliteadér Rirtaers, based
on the test of reading, 15 In other words, RF(Radio
EPaHERAEy ) ey TOEadPRALIE R SRS IREESLALRGS 1B (e t20S,
rese invention, i.s_ characteri,zed in_that, in the
Eaggrgﬁ%r%aﬁ%h%&PﬁSréﬁEet%%dﬁP%Fa nﬁfaRtrﬁ?%Jity of
= - Lter eadi.ng .t.h - | Ds. of
REPET A Yt S T ot G 0RanBr o B Bes or
091 &b A4 ; dyke RE- e | Lers.
Iﬁﬁan RFﬁggh%kgg anks?i éﬁﬁg%gbf&%ﬁgnﬁba?ﬁ%$%$%§g%?

pIyent i9p o PRE-ReGakbhder fiafglgnce JRFLhadRrpFdpr to
operation and inplenenting a test of sequentia

i @&t i e N IcFUGR FRFeh@g RBadeyd Whiat€hSe Whel figin=01i 150t

a single RF 25 tag is read by a plurality of RF-tag
Iesicel Jeat iffrdiox i£® opsretia redl ascertaining whether or not
a single RF-tag can be read by the plurality of RF-tag
reader/writers, based on the test of reading.

In other words, RF(Radio Frequency)-tag reading
systems, according to the present invention, is
characterized in that, in the case where interference occurs
among a plurality of RF-tag reader/writers for reading the
RE-tag IDs of RE-tags, provides a method of automatically
controlling a schedule for the RF-tag reader/writers.

In an RF-tag reading system according to the present
invention, by installing reference RF-tags prior to
operation and implementing a test of sequential reading
through RF-tag reader/writers, whether or not a single RF-

tag is read by a plurality of RF-tag reader/writers is

ascertained.
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In the case where the single RF-tag can be read by the
respective plurality of RF-tag reader/witers,
interference occurs anong respective query signals
fromthe plurality of RF-ta§ reader/witers;
therefore, control of a reading 5 timng schedule for
the respective plurality of RF-tag reader/witers is

i mpl efentied. - ACCQLALBOtYe dihAR Rr-ta 2§ ck chgagh %aﬁ/%‘ye%e

according to the present invention, possi bl e’to

@ébp@@ti&éﬂﬁnﬁﬂiQ&@ynbﬁeRF*%%&“%ééaér?letéﬁéefiﬁﬂéﬁﬁé&ence
anong a plurality of RF-tag reader/witers 10 occurs;

bvheuet cimone aslspetal ve nghad ¥ atiigoalel fREmt Bige plurality of
reader/witers can be reduced. As described

RErteof vrajern/mraneR5; t dgerefmiag constrein ofice aratidigig-o
the present invention, even in the case where a

pluoiagi %@QﬁUIRFfpégth@aﬁ%W%‘qJﬁ@ plagpsityief iRF-tag
possible to 15 autonmtically create a reading schedul e
F%?d%ﬁéwlﬂééeﬁ@ctlisvémpbﬂﬂ?%wg-y é‘fCCRFfdﬂ-aleeab‘érq%REi Ve
to read RF-tag wi t hout |nterfer|n one

’éﬁ%iih%? SX%%FGFSrd?:‘B%tEO fidt® ATTSERF| & V%%t%ﬂn'RFltt a6

and schedule can

WI‘ Iter

PESaTH s rég a6 Sl R Ao uBh 56" R or

diti n_t I e
%ﬁ t agé’%e Uirepbna! Q8o Rt 3L g0 CBnAL ey Bl c it
WMh@e@oré | So8td! ACK GHAGNAALE b, USE Nk itng, the
conflguratlon of an RF-tag reading systemaccording to
2e2Bet IWisitearbedhneat réduddie, present invention; - 7

As described heretofore, in an RF-tag reading system

according to the present invention, even in the case where a
plurality of RF-tag reader/writers exist, it is possible to

automatically create a reading schedule for the respective

plurality of RF-tag reader/writers to read RF-tag IDs,

without interfering with one another; therefore, costs for

installation of RF-tag reader/writers can be reduced, and
the schedule can readily be created again, even though
change or addition occurs in the installation condition of

the RF-tag reader/writers.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram illustrating the
configuration of an RF-tag reading system according to a

first embodiment of the present invention;
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FIG 2 is a flowhart illustrating the creation
operation, of a schedule table, by a schedul e creation
unit in FIG 1; FIG 3 is a table representing an
exanpl e of a 5 configuratien7of the schedule table
that is created by the schedule creation unit in FIG
1; FIG 4 is a flowhart illustrating reading

procesging jhyaarschedie Condebt¥RLtcihd Hdatibn FIG
5is a block diagramillustrating the 10 configuration

Sbe st iRIm,t 2F BeadhB8GuBy StMNACEY di BOhéQube SREMIGn unit
enbodi nent of the present invention; FIG 6 is a
thomoharlt; il lustrating the creation operation, of a
schedul e table, by a schedule creation unit in FIG

5, 1¥1H.G3 isi 8 halblewdmndasdnltingt eat éxguple of a

tabl e-conversion processing by the schedule creation
genfiquratign 8f the sgedule tedBeethepr bserntgatgdaky the
exanple of a _configuration of an RF-tag table that is
FReAE® rephéonsERrklul® Ki%atlifon unit in FIG 5; 20

FI G [ tab Nt , | e of .
ot i on 8 Lot P AR Bacaasips

l%heéi %ﬁ@%ﬂﬂlecgr€§§iQHﬁHpHF %%GFIEi 5;: and FIG 9 is a
Y owety iT1 GETFa

art I'ng Teadi ng protessing by a
%Egg%ﬁ!TI%&E%LQQﬁEQB&éggﬁééglé%é&%fﬁé%ﬂ@?éﬁ%%dinents
&ntipiRresantbri oy eptiofy Widiiibe eyptah Nedording to a
second émbodiment of the present invention;

FIG. 6 is a flowchart illustrating the creation
operation, of a schedule table, by a schedule creation unit
in FIG. 5;

FIG. 7 is a flowchart illustrating table-conversion
processing by the schedule creation unit in FIG. 5;

FIG. 8A is a table representing an example of a
configuration of an RF-tag table that is created by the
schedule creation unit in FIG. 5;

FIG. 8B is a table representing an example of a
configuration of the schedule table that is created by the
schedule creation unit in FIG. 5; and

FIG. 9 is a flowchart illustrating reading processing

by a schedule control unit in FIG. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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below with reference to the drawings. FIG 1 is a

bl ock diagramillustrating the configuration of an RF
(Radi o Frequency)-tag reading systemaccording to a
first 5 enbodi nent of the présent invention. In FIG

1, the RF-tag reading systemaccording to the first
enbodi nent of the present invention is configured of

RF- taﬁrﬁb@@nﬁrﬁﬁsz%fa%herﬁfr@é@rﬁ@%ﬁv@nt&%ﬁdk\zﬂgl BALEANAS ned
3a and 3b for inplenmenting wreless comrunication

Bel bwt hietiRrd fRgende abdtRd, df¥wirdgs .10 preader L34 tigiisek
4a and 4b for controlling signals for the antennas 3a
didgB8hn ahdist redrnitgolthsysoefi dudfaari cxonttr ahl RAQ (R4 die
RF-tag reader/witers 4a and 4b. The RF-tag
Feadeenoy ) tters réadind apstemtaadondieg &nt enfidssi8a and

3b to read the IDs (ldentifiers: 15 identification
FRPedHaR I orPE dhet heeREDE atjavent iang 2BnaRdCt ol, sthe REptag
sto outéggtlng of REF S|gnals The contraol system1l1 is

CBAFtE e acgergang eto crendfigstugmpodinesat hdda e
t | t 12 h
ERBRERY Afenrion, deoEORRTaTued ) S5 el Lanand p as
t |
SREELOLEA SN ki) #@E%‘lﬁ%% S 8bTERE bl ng

hﬁ!f?@iééé & Sk 1R 1 BE- &799?1 ﬁfed \Maggeﬁa éﬁ?am 10y

whi ch  schedul e control e appl 1 ed

addhéi ofniddrel ds GaR 48t a6 %rﬁtﬁ%l'l@ﬁgogléfi@lﬂzf&xa&%e
2a and 2b are incorporated in 25 the schedule table 13

antentiad i Z£Gnddabi, Ngnér £atdrairAf siBeemschedtll erttaddlia ing
13. The schedul e creation unit 11 controls the RF-t ag
the RF-tag reader/writers 4a and 4b.

The RF-tag reader/writers 4a and 4b control the
antennas 3a and 3b to read the IDs (Identifiers:
identification information) of the REF-tags 2a and 2b and to
start or stop outputting of RF signals.

The control system 1 is configured of a schedule
creation unit 11, a schedule control unit 12, a schedule
table 13, and a communication control unit 14 for
implementing communication with an unillustrated external
network. The schedule table 13 is a table that stores the
identifiers of the RF-tag reader/writers 4a and 4b to which
schedule control should be applied. In addition, fields for
storing the IDs of the RF-tags 2a and 2b are incorporated in

the schedule table 13 and utilized during creation of the

schedule table 13.
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reader/witers 4a and 4b to detect interference and
wites a reading schedule in the schedule table 13.
The schedule control unit 12 reads RF-tag information
fromthe RF-tag 5 reader/w-i Pers 4a and 4b, while
controlling timng in accordance with the contents of
the schedul e table 13. The communication control unit

14 sepds ééhéﬂ&l@pﬁkégéiéﬁ”hﬁﬂﬁj1ﬂ|8%nkk5§s'Ehé'E?~ta
external network the RF-tag information read out from

teed&Adag dreadar nAi 18T So 4ottt 4biteirfle 26665 AT QirliRes a
with the timng control by the schedule control unit

t@aditd Geliddid eaihl oe hacteddllausiabatl 0g. t heheraeaidda e
operation, of the schedule table 13, by the schedul e
corbtdbmniti t121 terds RGtdg iFlfern@tisnaftahlthe RF-tag
representing an exanple of a configuration of the
seader/ e itaise 423apatl, Mile qosdred byt eusihddul e
creation unit 11 in FIG 1. The_ creation operatiaon

ABFOFFANGS: AU éhﬁaﬁ%tefst%&fortéluen@ch@du%ﬁetémlrest13 The
nbodi of th t t |

GO (AR coperBl caitl 14 'Sen so@aé“am?quaﬁP SR
ERELAReTS, e gontrols ytemd be gant lourcd ol an 200
ant | TUst ra O-Cceht r'a proceSS|ng oR? ) and e i A

represente% Ut%?hfé%ggﬁf”f¥%% 3 1 g Qﬂgréﬁlcﬁh accordance

menting a program.

frben n@ld ﬂ\:%!mgy coMbem tihe @@%@We@uﬁ@bcc@n@gbl Sinit 12
created, the RF-tags 2a and 2b as reference RF-tags

are arrangedsi B EbewdnLitniitlilestrdting the Hfedtadn
reader/witers 4a and 4b, respectively. The schedul e

cpeaditiom, urift theé belsedsld el AGL pul - sShopsdreglidst to
the RF-tag reader/witers 4a and 4b (the step Sl in
Et¢€xtion unit 11 in FIG. 1; FIG. 3 is a table representing
an example of a configuration of the schedule table 13 that
is created by the schedule creation unit 11 in FIG. 1. The
creation operation for the schedule table 13 according to
the first embodiment of the present invention will be
explained with reference to FIGS. 1 to 3. 1In addition, in
the case where the control system 1 is configured of an
unillustrated CPU (central processing unit) and a main
memory, the CPU achieves processing operation represented in
FIG. 2, by implementing a program in the main memory.

When the schedule table 13 is created, the RF-tags Z2a
and 2b as reference RF-tags are arranged in the vicinities
of the RF-tag reader/writers 4a and 4b, respectively. The

schedule creation unit 11 issues the RF-output-stop request

to the RF-tag reader/writers 4a and 4b (the step S1 in FIG.
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- 10 2). According to the request, the RF-tag
reader/witers 4a and 4b stop outputting of RF
signals fromthe antennas 3a and 3b. Next, the

control system 1 ascertains RF-tags 2a and/or 5 2b
that can be read by the RF-tag reader/witers 4a or

4b. In this case, the schedule creation unit 11
pysuesctOrdingy tBFthadregadss / Wrd &r4aqt Peader/writers 4a
RF-out put -start request (the steps S27and S3 in FIG
2hd. 4Bcessglingpuetihg ceqresiigridle fRbmt @He antennas 3a
reader/witer 4a starts outputting of the RF signa
40df Bom t he antenna 3a. Subsequently, the schedul e

creation unit 11 issues to the RF-tag reader/witer

4a t héexteadheegoastrolt hesterepl S4deptafbngs RRPYytads dehiagd/or
situation, the antennas (in the case of FIG 1, the

- 4Rt ERdl B hst kerdt Rinthe RErfiashFgadarnayetass staoppedb.

utputting of the RF signals; therefore, the RF-tags
33 E%S 3% ttﬁ?s éFE?ﬁﬁlf?y HEAHOPa P Andl LRGP B the

GO o BRI A LSS SRR AR
[ =y ‘ . 2

SEBPL1 98 4 Calfdcs. sonov it Lo sshalil g, 20
r2 utth |

(2oL IE A Tocand:Sheconni a6y o o e

RFoth atse 2mtanela2Bain the reference RF-tag field and
the 1D of the RF-tag reader/witer 4a in the RF-tag

r eadesubwdduentiyel the thdtdes diregtyonitntanibe ssees to
that the RF-tags 2a and 2b exi st
the RF-tag reader/writer 4a the read request (the step S4 in
FIG., 2). 1In this situation, the antennas (in the case of
FIG. 1, the antenna 3b) other than the antenna 3a have
stopped outputting of the RF signals; therefore, the RF-tags
2a and 2b in the vicinity of the antenna 3a can be read in
the absence of interference.

Because no entry exists in the schedule table 13, the

schedule creation unit 11 adds a new entry to the schedule

table 13 (the step S7 in FIG. 2). For example, both the RF-

-tags 2a and 2b can be read, the schedule table 13 stores an

entry that includes the IDs of the RF-tags 2a and 2b in the

reference RF-tag field and the ID of the RF-tag
reader/writer 4a in the RF-tag reader/writer field.
Accordingly, it can be seen that the RF-tags 2a and 2b exist

within the reading coverage of the RF-tag reader/writer 4a.
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wi thin the readi ng coverage of the RF-tag
reader/witer 4a. - 11 At this stage, the contents of
the schedule table 13 are as represented in FIG 3.
Because the RF-tag reader/awlilter 4a has conpleted its
readi ng operation, the schedule creation unit 11
issues to 5 the RF-tag reader/witer 4a the

ﬁﬁ A Pl %}e hgq*ﬁgﬁ{:e:@g‘eof %‘rl%psv?ﬁehﬁ & '1%1?11%) 1£A%r'esas

e case Wth or €goi ng processi ng torts

repdesdwdd eh @@G t e schedul e creation unit 11
ascertains RF-tags 2a and/or 2b that can be read by

the RecHdskagheendetigridflcrdurithe %&heskl eomgyiealdonts
unit 11 issues to the RF-tag reader/witer 4b the

Readirpuipestaribng eghesschddillie strepsi&A, wSbilo, 1lancss@si ho
FIG 2) and then inplenents reading of the RF-tags
thdRBttey StaderFrElte) 44 ftheh&FsantpRE-sagp agquest (the
RF-tag that has been read 15 previously is read, the
§’€ﬁéo@gﬂ drcfd&ti éh-unit 11 applies nerge processi ng to
the entries in the schedule table 13 (the step '

FIG 59 1s ﬁh@hsaﬁ%rwetlbr%sfﬁrﬁ@mmqu%@%ﬁw tf6>rt 'ﬁee
f RFE- t f d t der/.wr
RFEA e PR A T SirPRg ot fo T et e ot ad
[ d
ke R zmzcﬁfqﬂ:w%ﬁsca@e%@arg%&%

%@ tre&d@%/ﬁ%ﬁ%gﬂl bcrgﬁﬁ %ﬂhﬁelér§99§OAQth?11 issues
I ort ag I D

reference RF-tag |e e new entry the RF-t

thathe rl@it%'ér ReRbbY/PeafF agd tﬁ@dRﬁd%té&iéi%ﬂ%Fﬂe@lﬂest
reader/writer

(the steps 59, 510, and 83 in FIG. 2) and then implements
reading of the RF-tags (the step S4 in FIG. 2}.

If the same RF-tag as the RF-tag that has been read
previously is read, the schedule creation unit 11 applies
merge processing to the entries in the schedule table 13
{the step S6 in FIG. 2). In the merge processing, with
regard to the reference RF-tag fields and the RF-tag
reader/writer fields for all entries including the read REF-
tag ID, respective unions are made, and the previous entries
are replaced by the unions as a new entry.

Next, the schedule creation unit 11 adds to the
reference RF-tag field for the new entry the RF-tag ID that
has currently been read and adds to the RF-tag reader/writer
field for the new entry the ID of the RF-tag reader/writer

4b that has currently read the RF-tag ID. For instance, if

only the RF-tag 2b has been read, the merge processing is
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25 field for the newentry the ID of the RF-tag
reader/witer 4b that has currently read the RF-tag

ID. For instance, if only the RFtag 2b has been

read, the nerge processing-ik --12 inplenented

because the schedul e table 13 includes the RF- tag 2b

as shown in FIG 3. Because only one entry incl udes
the1Ehehfth Hcdhie €ABt sBtsaffe the1entBY 14010 s Change -
even though the nmerge processing is applied. Because
thg s@nes SHwrl ae FPcas3t hesdFmisag o%llarf Bat &@sry includes
currently been read is already stored in the entry,

the REfea@emie RRet agntéeets ¢ thwotentpgatiednot hehdrdeofeven
the RF-tag reader/witer 4b is added to the RF-tag
thadeh / Wrd terrdel plrdcebbing hisg apipd ipdoceBstags¢ orhee agine
RF-tag reader/witer 10 has been conpleted, the _
BEheaal BP credthicoRFohipg 4h divfs Mase cugeratily ebesredisash 1s

processing (the steps S9 and S10 in FIG _2). Through,

EhESHTOCHARNSE HEr EP6f BRELY t HERESTEGSPESdRF T 11T tidhdd 1s

t hat interfere with e other are stored ,.in the

b8BT T S PhEnaDs et SR TEFCeTEVERESE AN G, Hoded
0 _Jl r,at.i,ng. t he readjng processing of the

é%he uIa‘FEeEt ct(?r% %%%dggﬁ(ygjléeﬁenf "’]é 1. Reading

proc ' c dj ] di :

D Q0SRSH ALACSALIL PO QNP K0t SacSTROLIE Lo ler B con

FhE%eerl comp1afdad. the sedidien.che bar 880t ngi GRlds the

achi eves 20 processing operation illustrated in FIG

4chéyulapir@ibnngrode 095 arbHen stBesNBD Nafi@WIY .irAFIG.

procedure will be explained belowiIn which, by

Bi i | i Tirendghheher pateddsohathdes difalike tBe RF-tag

reader/writers that may interfere with each other are stored

in the same entry in the schedule table 13.

FIG. 4 is a flowchart illustrating the reading
processing of the schedule control unit 12 in FIG. 1.
Reading processing according to the first embodiment of the
present invention will be explained with reference to FIGS.
1, 3, and 4. In addition, the foregoing CPU achieves
processing operation illustrated in FIG. 4, by implementing

a program in the main memory. A procedure will be explained

‘below in which, by utilizing the created schedule table 13,

reading is implemented in such a way as not to cause the
interference. In this situation, the RF-tags 2a and 2b that
have been utilized as the reference RF-tags in the creation

operation for the schedule table 13 may be removed.
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reading is inplenented in such a way as not to cause

the interference. In this situation, the RF-tags 2a

and 2b that 25 have been utilized as the reference
RF-tags in the creation operdatdion for the schedul e
table 13 may be renoved. - 13 The schedul e control

unit 12 inplenents reading control for each entry in

t he I ' r j :

bel ovt Par AT ol or 63T H5 CBACT o caR paTah) TeRHIRp tehtrol
dbif es@0terBy @St Nséheadid Haleaas, theasshedid® ith
control unit 12 issues the RF-output-stop request to

al bré&fedimg tedader / rELd ETS] Steicithg BohbBeoRFedr®e applied
reader/witer fields of the entries in the schedule
tabllef AR qrithenstréps511Tn nthd Girklt. pSabsequisntdohediie
schedul e control unit 12 inplenents 10 reading
protesking tf 42 REsuagy thadd/ovtpugrstpn réguestt (e iadl RF-
t he schedul e table 13, in accordance with a procedure
Boy ovpadepHe rd¢REquF BOBMt Kb LhiniRF -129i ¥8a@arifiglter fields
RE- out put -start request to the RE-t reader/writer 4a
Shatlic SR <Pl 181 CRE- SehasHien debiar el Cat Gretb (57 X HE
g(%ry in the schedule table 15 13 (the steps S12 and
iNFG 4). Thereafter, the schedule control unit

12 i - ?ﬁgi r - E-t

r eader \;\e%qﬁlle%rﬁt ’(Pﬁ%és ep d]%lf%lgggélﬁ‘dsg% hﬁrﬁgpl_%%ents
§&MH;% & 1RRLLhguBbE AR a8 ri/ 81 £ SPEMUNIGRA 'e?ﬁrg in
control "'unit 14 of the read RF-tag ID (the 20 step S1
tihe Hdnedhie ThB160MBUN € ald T deRREr @tk tpddbedure below.

notifies an application and the like of the RF-tag

The schedule contrel unit 12 issues the RF-output-start
request to the RF-tag reader/writer 4a that is the first RF-
tag reader/writer stored in the entry in the schedule table
13 (the steps S12 and 513 in FIG. 4).

Thereafter, the schedule control unit 12 issues the RF-
tag reading request to the RF-tag reader/writer 4a (the step
814 in FIG. 4). The schedule control unit 12 notifies the
communication control unit 14 of the read RF-tag ID {(the
step 515 in FIG. 4). The communication control unit 14
notifies an application and the like of the RF-tag
information, by way of an external network. Now that the

processing for the RF-tag reader/writer 4a has been

completed, the schedule control unit 12 issues the RF-

‘output-stop request to the RF-tag reader/writer 4a (the step

516 in FIG. 4).
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information, by way of an external network. Now that
the processing for the RF-tag reader/witer 4a has
been conpleted, the schedule control unit 12 issues
the RF 25 output-stop requests4 t-0 the RF-tag
reader/witer 4a (the step S16 in FIG 4). - 14

Next, as is the case with the foregoi ng processing for

the Fi&:e%@ %%GE‘E@ LLSL xff h (e %QS@HLS J%éecgsﬂiﬁj tor

i'es T h tag rea |ng pr 0Ces |ng so to

Bﬁetﬁﬁ—tégear%%ﬁle‘ﬁ”/hEQEeﬂb4$ hathd $hR8u$8CORL: RET tdft 12
reader/witer in 5 the entry of the schedule table 13.

3ppl sehechd krcoayr ebaddhd JibdssUey BNEo to the RF-tag
RF-out put-start request to the RF-tag reader/witer
4baféhbvwsitteps 461 7hablBs tlndsctbdd REFLEg Agadant)/vtiger in
RF-tag readi ng request (the step S14 in FIG 4). The
Shheehtxy contthel sohedul? teitli< ilgds the 10 application
and the like of the read RF-tag ID, by way of the
commuibie @adhgdud enepoat rediunitg 12t Aesyeeptisa RiPHIRGL-start
The schedul e control unit 12 stops. outputting, of

F%féuwi i‘sq Jhe REpjagneeages/ay ite&dép/ WEhe ettoms (Gie S18.

FIG wthat th f
Rl el g « ehe BN e e g A rlf?%e?%%ué’%ﬁ{me tep

Labl Jﬁdﬂa% bechpgommhetom ghiecschedul £ ool s cne

uni t* ends the r ) proceSS| of "t tie &n t he

%%?Pf’ca;]l gdsil,ﬁe L3 gé de]? eh P&%PS ﬁ?ggéﬂ% eI]ﬁ,o rﬁ gjarye of

orns repeat e or egoi ng proce

tre é%ﬁﬂhﬁ%@é&Xohnc&H€r§Prﬁﬁ%ﬁ Q4t 3bhe d8ep 25 in FIG. 4).
Therefore, the RF-tag reader/witers 4a and 4b can
TBaGsdedule control unit 12 stops outputting, of the RF
signal, by the RF-tag reader/writer 4b (the step S16 in FIG.
4) ., Now that the processing for each RF-tag reader/writer
in the entry in the schedule table 13 has been completed,
the schedule contrel unit 12 ends the reading processing for
the entry (the steps S17 and S18 in FIG. 4).

The schedule control unit 12 performs repeatedly the
foregoing procedure for each entry in the schedule table 13.
Therefore, the RF-tag reader/writers 4a and 4b can read RF-
tags, while avoiding interference between the query signals
from the‘RF—tag reader/writers 4a and 4b.

According to -the present embodiment, even in the case
where a plurality of RF-tag reader/writers 4a and 4b exist,
it is possible to automatically create a reading schedule
for reading RF-tags, without mutual interference.

BAccordingly, in the present embodiment, costs for
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tags, while avoiding interference between the query
signals fromthe RF-tag reader/witers 4a and 4b.
Accordi ng to-the present enbodi nent, even in the case

"where a plurality of RF-tag I®eader/witers 4a and 4b

exist, 25 it is possible to automatically create a
readi ng schedul e for reading RF-tags, w thout nutua

BeRL R pr AFLER) P D S T T T

£88i Peooducedy +addhii a0dl lafbddinkhe, PEESefMhedule can
enbodi nent,” the schedule can readily be created

agadly exerrihteghaghamngewin athdughOBhaf§EeUssS dduittien
installation condition of RF-tag 5 reader/witers. In
bbeuyps esertheerihedbibat joa @ard tias béeRFeksypd ai ned in
which two RF-tag reader/witers exist; however, the
neader/wofteRE-t ag reader/witers is not limted.

Moreover, in the present enbodinent, a case has been
expl aithéd's PrRFEER FReodignendf,efefageRFas dgesls explained in
installed for each RF- reader/writer; however,

t
Phich s &fetéfc ée@#@¥%‘g§i§%ﬁ? S&ELPREt E{P‘l’%ﬂe?rortheeéélﬁggr

SRR A 2Lt e SR o ToaS R B el che

ééﬁﬁnédﬁgdﬁﬁgh aCéL@géé/h % %%% egg fa éé which one
?ﬁ% Fe ﬁ neﬁmor , q%%

ormat1 on exis I'n an externa wever,

%{Eﬁfﬁﬁ?%&ﬁﬁ;ﬁgghﬂ?yiﬁgﬁéﬁlédqf%@eeﬁéﬂeRﬁ YA Ywriter;

e contr system 1l 1's I ncofporated, or

HEYevdE GRRNeet RFre Ord AS-GRR RELLaYSI R Ibe Iih¥N8d for
ways.
each RF-tag reader/writer.

Still moreover, in the present embodiment, a case has

been explained in which an application that actually

.processes RF-tag information exists in an external network:;

however, the application may exist in the same apparatus as
that in which the control system 1 is incorporated, or may
be connected to the control system 1, in other ways.

FIG. 5 is a block diagram illustrating the
configuration of an RF-tag reading system according to a
second embodiment of the present invention. In FIG. 5, the
RF-tag reading system according to the second embodiment of
the present invention is confiqured in the same way in which
the RF-tag reading system, illustrated in FIG. 1, according
to the first embodiment of the present invention is
configured, except that an RF-tag table 52 is provided in a

control system 5, and the schedule creation unit 11 is
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FIG 5 is a block diagramillustrating the 20
configuration of an RF-tag readi ng system according to
a second enbodi nent of the present invention. In FIG
5, the RF-tag reading system according to the second
enbodi nent of the present invention is configured in
the sane way in which the RF-tag readi ng system

Eé%%yééé@tkﬁﬂ d %cﬁlé:@glé'c ST NG5 (23811 Qhépecfgé.a[t‘;ét’ a

odi nent” of t resent invention is configur

sxgeRi1d At AN 1RE1 hadchai e 9% itspakoYbded; id R ference
control system b5, and the schedule creation unit 11 is

chdfactef akedrby]lakscha & wneakilenedbst 51 that
creates a schedule by utilizing the RF-tag table 52;

i ke Tred érdemceé fiehavAcdrerBEr-denptreabek gwedinst idridethe

el ements. The identifier of an RF-tag reader/witer
apdresrorBlingr REspoadiDgrdii tay the REatlapyredneRmrtisgr are
reader/witer are stored in the RF-tag table 52 that
FEOIR4 iy ddehRIrhag Skl lie thadatisort bl zed byvds t he
schedul e table 13 is created; in each entry of the

SEhRR e EaBItdoRguntt | Y5 (Ve thife SPRBALI | erieor3 s

Sher Sy B S50hr ShEEY 0 e Rl I UF T S Yt 928! B¢
' . _t.h i t,of t t

PR e AR IR PREAN, SO TRR e8| e RPN & 6

ESndufiawahant S ig%wéaﬂg M3 eegs Li u{lég%{ﬁttia n,

of the schedule table 13,'by_t e schedul e creati on
B dirRd dydtEhGac8ordy AL a0ReRRHALHMMH f¥int BE the

schedul e table 13 according to the second enbodi nent
pfeddt®t invention, an RF-tag reader/writer 4c is added.

FIG. 6 is a flowchart illustrating the creation
operation, of the schedule table 13, by the schedule
creation unit 51 in FIG. 5. The creation operation for the
schedule table 13 according to the second embodiment of the
present invention will be explained with reference to FIGS.
5 and 6. 1In addition, in the case where the control system
5 1s configured of an unillustrated CPU (central processing
unit) and a main memory, the CPU achieves processing
operation represented in FIG. 6, by implementing a program
in the main memory.

When the schedule table 13 is created, the RF-tags 2a
and 2b as reference RF-tags are arranged in the vicinities
of the RF-tag reader/writers 4a, 4b, and 4c. The schedule

creation unit 51 issues the RF-output-stop request to the

RF-tag reader/writers 4a, 4b, and 4c (the step S21 in FIG.
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present invention will be explained wwth reference to
FIGS. 5 and 6. In addition, in the case where the
control system 5 is configured of an unillustrated
CPU (central processing 28 lihit) and a nain nenory,
the CPU achi eves processing operation represented in
FIG 6, by inplenenting a program in the main nenory.

hen Aé@bﬁfﬂﬁﬁ%beth@bkgqﬁésﬁﬁ'@ﬁ?@&QQagtP@a&%%éﬁﬁﬁ%é%% 4a,

and 2b as reflerence RF-tags are arrangéd in
MbCI Shd | 85 st2h @ﬁtFﬁ@tfﬁ@t@ﬂIﬁﬁ%ﬂ%ﬁéﬂ%'t@éﬁ e fhennas

and 4c. The schedule creation unit 51 issues the

BE; OBl patid SSap request to the RF-tag reader/witers

4a, 4b, and 4c (the step S21 in FIG - 17 6).

Accorliexng tthet kenceqlesysteme RBceagaliradRF+vadd efss and/or

4a, 4b, and 4c stop outputting of RF signals fromthe

aht Eascargde Zpagnty 3che NRikttag treadensreribsiss efa b5 4b, or

ascertains RF-tags 2a and/or. 5 2b that can be read by

fhie Rt S €ager sERRi sehedule cypatdpn veit | Rl tigspes the
se, the schedule creation unit 51 issues. the

U - eAT TPEYEREt EY A S EREAa e RERRETY WS ] e%: A&be
h nd i Fl 6) ... A di tot
LB 7 B R P e b S F A0 e, ene
i f ; F, si . )
RELES i 1€ R 2 Oes TR LM ADCoBMRDME Hgpar

Epad freaugstenhq the RF-tag reader/witer 4a (the step
S24 in FIG 6). In this situation, the antennas (in

the cagRRfuentl(s Bne tdenaniRNR2Sa28RoANENBE)510tiIR}Ies the
than the antenna 3a

read request to the RF-tag reader/writer 4a (the step S24 in
FIG. 6). In this situatiocn, the antennas (in the case of
FIG. 5, the antennas 3b and 3¢) other than the antenna 3a
have stopped cutputting of the RF signals; therefore, the
RF-tags 2a and 2b in the vicinity of the antenna 3a can be
read without interference.

After reading the RF-tags 2a and 2b, the schedule
creation unit 51 writes in the RF-tag table 52 a list of the
read RF-tags 2a and 2b (the step S25 in FIG. 6). Because
the RF-tag reader/writer 4a has completed its reading
operation, the schedule creation unit 51 issues the RF-
output-stop reguest to the RF-tag reader/writer 4a (the step
S26 in FIG. 6).

As is the case with the foregoing processing for the

RF-tag reader/writer 4a, the schedule creation unit 51

ascertains RF-tags 2a and/or 2b that can be read by the RF-
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.15 have stopped outputting of the RF signals;

therefore, the RF-tags 2a and 2b in the vicinity of

the antenna 3a can be read without interference.

After reading the RF-tags 2alt%and 2b, the schedul e
creation unit 51 wites in the RF-tag table 52 a I|i st

of the 20 read RF-tags 2a and 2b (the step S25 in

ELS r&ldeBeGaYEe 4bhe T tAGdRALCLIVEEESE 4R D3Y issues
conpleted its reading operation, the schedul e

€bedlid F-Waigt r2hdegguestd herRtheoRFPBLit pLOPst SaUasqubet
the RF-tag reader/witer 4a (the step S26 in FIG 6).
2bhdsstiepd B2 7caseswi hhdt 33 fior €30i.ng) pandesisemginfdiement s
the RF-tag reader/witer 4a, the schedul e creation
uﬁacﬂilm ofagber REFhegRF{tlegsstze &3d/ on BBGt h@t. can be
read the RF - 18 tag reader/witer 4b. The
schediitercreadisg the tRI51Ta%5s Zés andoZbhetiRF-3@pdule
reader/witer 4b the RF-output-start reqguest (the

§¥%%%1C§27m1§2§1 HRACE2 L0 e BF-5R9ahaPtRet? | wleﬁ%zeﬁtfsthe
f t RF- t th t 24

R At o RERED: KIS 3o d25b 0t RES s Hedigause

ST Bt VRS A nh Oflpégge RS Szaﬁnlalét

a an

t 4
@% Us%he Qéh&fuié‘gc h‘ceé Pa%\?%sn unlt 51

S rea |ng operati1 on, uIe cre

beShias-dthe RE &@seuw%hét@ptﬁ s&séaek,wwfb@eﬁﬁrﬁ q&he ste
reader/vvrl&?)terq4b (the step Squl n FlG 6) P
saseiWHIE.t lae . f or egoi ng processing for each

As is the case with the foregoing processing for each
of the RF-tag reader/writers 4a and 4b, the schedule

creation unit 51 ascertains RF-tags 2a and/or 2b that can be

read by the RF-tag reader/writer 4c. The schedule creation

- unit 51 issues the RF-output-start request to the RF-tag

reader/writer 4c (the steps $27, S28, and 823 in FIG. 6) and
then implements reading of the RF-tags (the step 3524 in FIG.
2).

After reading the RF-tags 2a and 2b, the schedule

creation unit 51 writes in the RF-tag table 52 a list of the

read RF-tags 2a and 2b (the step $25 in FIG. 6). Because

the RF-tag reader/writer 4c has completed its reading
operation, the schedule creation unit 51 issues the RF-
output-stop request to the RF-tag reader/writer 4c (the step

S26 in FIG. 6).
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of the RF-tag reader/witers 4a and 4b, the schedul e
creation unit 51 ascertains RF-tags 2a and/or 2b that
can be 15 read by the RF-tag reader/witer 4c. The
schedul e creation wunit 5l-ikBues the RF-output-start
request to the RF-tag reader/witer 4c (the steps
S27, S28, and S23 in FIG 6) and then inplenents

di g | Gy, 2
;-\1??elr read|aEngiett|§E éﬁ % Itg;a ﬁ% ;gértgﬂégsc by )a[nd 4 nave
E6RF1 & 10H WHd1 1D %e%hﬁ%sopbé‘ratﬂl%nRF(th%gsEé;% 652572 #hd 's%tS in

of the read RF-tags 2a and 2b (the step S25 in FIG

BIG. Because sdhedRFet agedtCiagdeninami bar 1461 &asneorgiaked
its reading operation, the schedule creation unit 51
tsswuess tdre (Riec25sany pidr sérgatrieguedt bsohédel RFedtdg 13,
reader/witer 4c (the step S26 in FIG 6). - 19
witerrefdraroe RE- thg Rédder /tatileee 4bhedbtemrHUdn FIG.
have conpleted their reading operation (the steps S27
ﬁhd S28 in FIG 6), the schedule creation unit 51

i npl enents tabl e conversion _processing for creating

the sicHedul ést abfeoighany ildpstepsinackhe otetkﬂé‘ﬁpntvéﬁsmn

PRSI 101 G2Er %ﬁ%@uft%éﬁ{e?ﬁf hoghie & o Fre. 55 FTG.
@% r;egg@&m (FSARLR0 HETL D04 BLGs o o

e repr sentlng an exa

@?é;;%@ﬂfa@t 't% 10f 5%0%15{@ 20 Labke. éﬁetga{ealﬁ creation
y the sc ule creation it 51 in H S;

@tk H1Gi B8BTS 8;t 2k erTEPeseRt bNgaBle representing an
example of a configuration of the schedule table 13 that is
created by the schedule creation unit 51 in FIG. 5. The
table-conversion processing according to the second
embodiment of the present invention will be explained with
reference to FIGS. 5, 7, and 8. 1In addition, the foregoing
CPU achieves processing operation illustrated in FIG. 7, by

implementing a program in the main memory.

In the first place, the schedule creation unit 51

“refers to the first entry of the RF-tag table 52 and then

stores in an new entry of the schedule table 13 the
identifier of the RF~tag reader/writer of the first entry of
the RF-tag table 52 (the steps S31 to S33 in FIG. 7). The
schedule creation unit 51 checks other entries of the RF-tag
table 52 (the steps S34 to S37 in FIG. 7) and then adds to

the new entry of the schedule table 13 the identifiers of
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exanpl e of a configuration of the schedule table 13
that is created by the schedule creation unit 51 in
FIG 5. The table-conversion processing according to
t he second 15 enbodi ment of 2the- present invention wll
be explained with reference to FIGS. 5, 7, and 8. In
addition, the foregoing CPU achieves processi ng

PRET REL LYy Iﬂéala%t vatedels tﬁ{ﬁ do it ;h%kf%%‘éwlﬂﬂh%F tag

programin the main nmenory. In the first p
s6had) er LIAlJfORKENEL r&d S Fef@he keephezdiiStrrnt 17y,

of the RF-tag table 52 and then stores in an new
entryraf dfepdehedil ehé addse Idhdrke thedrRttdd etakdfe theas
RF-tag reader/witer of the first entry of the RF-tag
raebpresSrdd e FEEPs8B3Ext st (3D danuBeGEhe) fiddte entry of
schedul e creation unit 51 checks other entries of the
Rret Ry ttablle §2 ishehetRipsa@Bsendesdvriver|43, the RE-
and then adds to the new entry of the schedule table

E@Gtﬁ%a%l’e/mrlftﬁér dapis_stgred Ha mhet A§rekaetryinat éhe

f F- / f
PRI e 95 (BRS <tiep S 1R BB 7+ For exanpl e,

in FIed ok Cé’ﬁ‘.airﬁt’t—’gic R e rgggéﬁt?%/rlo§ R RE e
FE480dae 59, Aol R Rl LRURE LT HLEL 0 WIS p-

t'ag reader oréd i

eigthe fﬂ%@%%@&?n&aQiﬁh]éhétﬁyit%beEegﬁérYkaﬂéé 4@ the
The second entry of the R-tag table 52 is the RF-t

ReagRS /Wadeel/wibt e hoNeVES ndiecales, t¥i the regadid ethrtyh@f
RF- 10 tag 2a, interfering with the RF-tag
tieaderhadiilleettaBde 18 The last entry of the RF-tag table
52 is the RF-tag reader/writer 4c; because, with regard to
the RF-tag 2b, not interfering with the RF-tag reader/writer
4a, the RF-tag reader/writer 4c is added to the first entry
of the schedule table 13 (the step S$38 in FIG. 7). As a
result, the first entry of the schedule table 13 consists of
the RF-tag reader/writers 4a and 4c.

By applying similar processing also to each of the RF-
tag reader/writers, among the remaining entries of the RF-
tag table 52, that have not yet been stored in the schedule
table 13, the schedule table 13 is created. In the example
represented in FIGS. 8A and 8B, the RF-tag reader/writer 4b
of the second entry of the RF-tag table 52 is stored in the
second entry of the schedule table 13. Because the RF-tag

reader/writer 4b interferes with other RF-tag

reader/writers, the second entry of the schedule table 13
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RF-tag reader/witer 4b is not added to the first

entry of the schedule table 13. The last entry of the
RF-tag table 52 is the RF-tag reader/witer 4c;

because, with regard to theZRF~tag 2b, not

interfering wwth the RF-tag reader/witer 15 4a, the
RF-tag reader/witer 4c is added to the first entry
Whe{tﬁkecliﬁﬁ-féﬁ‘i‘ﬁ'e table 13 (the step S38 in FIG 7). As

a result, the first entry of the schedule table 13
consists of the RF-tag reader/witers 4a and 4c. By
applying simlar processing also to each of the RF- 20
1ag r aadeRFRailioe rﬁcq@ﬁ@ﬂptagh GeddRiBi §stign €ichi Odn t RB-tag
RF- tag table 52, that have not yet been stored in the
seadedwtiter coatodlesykem thae mcthedabe whatel tdRrénge arceads einong a
In the exanple represented in FIGS. 8A and 8B, the
Rluraly of BHdeg reader'writershfor edadingeR E-tagodentHivry of Rif-tagse controls
RF-tag table 52 is stored in the 25 second entry of

g ehediledan the plugity of BF -tpa sendewwritess, e RBdag reader/writer control

reader/writer 4b interferes wth other RF-tag
POLIRFOMPIYRE's, the second entry of the schedul e table
e Ao L o g e
AP LY BTSSR b, Ao g ok o
s A SRRSO

RF- t agsceRARREAVOEARI T, asbdMifthy WARHeE BF 86Y MeinkRY RF-tag can be
control system conprising: reading-test

teap be vyl aitali oo fFERR; redddr/RalteREsbd\en thelt@s bf fhading.
sequential reading, through the plurality of RF-tag
reader/writers, of the RF-tag identifiers of

2. The RF-tag reading system according to claim 1, wherein, in the case where
the single RF-tag can be read by the plurality of RF-tag reader/writers, the RF-tag
reader/writer control system determines that interference occurs among respective
query signals from the plurality of RF-tag reader/writers and then implements

control of a reading-timing schedule for the respective plurality of RF-tag

reader/writers.

3. The RF-tag reading system according to claim 1 or 2, wherein the RF-tag

reader/writer control system includes a schedule table in which identifiers of the RF-

tag reader/writers to which the control of a reading-timing schedule has to be

applied and RF-tag identifiers of the reference RF-tags are stored, the schedule table

being created based on the RF-tag identifiers of the reference RF-tags.
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reference RF-tags that are prelimnarily installed
prior to operation; and 10 ascertai nnent means of
ascertaining whether or not a single RF-tag can be
read by the plurality of RF-2ag reader/witers, based
on the test of reading. 2. The RF-tag reading system
according to claiml1l, wherein, in the case where the

3L SR RSSO A P e RO
YA LSRN SR Ahalulhsehf SEDECLBROH SHARDEGrespondence

respective ry stgnals tfromthe plurality

Reiwlead) tHeSASRIH Mol Ry ﬁmlagiréaa@rﬂvﬁﬂsp b SR RF-t£PRE A Pher @bad by

a reading-timng schedul'e for the respective plurality
tHe FFtdgaBade/RBHET drédklot @Y $nd a3schddiffe fAbtd inGatle ftry@f which a list
system according to claiml or 2, wherein the RF-tag
vetaadémifickeof therRF-odg sydéromiterscthaidem consahedly ead abbtered,
in which identifiers of the RF 20 tag reader/witers

the sehddote table beimgtargiteddfy wilizémgthe §Fttagitabje.schedul e has

to be applied and RF-tag identifiers of the reference
RF-tags are stored, the schedule table being created
based on the RF-tag identifiers of the reference

Rr- t afj8 RE(Rpdio Hrequeney)iagirgier/satenepnspt sxstea dbar iy thg case

to clajml, 2 or 3, wherein the RFE: reader/wjiter ..

e Bl Megroet abFr e SRRy 20 Rer PRGN for Teading
rre c en_t identifier. of, the RE-t

REHEDPIPREL, St RItaAE STkl F GBhiduis B e Ry | RF-teg

. e Wt St E&ﬁg% .e table

Eﬁa%%&gzﬁ%}{ %\?algv{'ﬁldg at%icg?&@ %Pg?ﬁce [ eﬁj' ‘fiers of

the Rfeadiing-té® QFlﬁilérM\éﬂtétﬁﬁxSnfeM of Qﬁp%ﬁﬁ%%%sy olTes%Quential

is stored, the schedule table being created by

téallinkZ thAdhghNBe Blurhiag df T -gig feadeffvritbic Reflie RF-tag identifiers of

Frequency)-tag reader/witer control systemthat, in

idfi@emaRE-tagh diae areprelithimashcastallalgrioracopgatiolatid al i ty

of RF-tag reader/witers for reading RF-tag

i dent ascergismenfit iRPansayfsascertagning wihsthar st hetda singfeoR Ftdpecan be

plurality of RF-tag 10 reader/witers, the RF-tag

read by thoplunality efddli-fagi readesmaitere.draged i thy:test efithiadigst est

i npl enent ati on means of inplenenting a test of

sequenti al

6. The RF-tag reader/writer control system according to claim 5, wherein, in
the case where the single RF-tag can be read by the plurality of RF-tag
reader/writers, the RF-tag reader/writer control system determines that interference
occurs among respective query signals from the plurality of RF-tag reader/writers
and then implements control of a reading-timing schedule for the respective

plurality of RF-tag reader/writers.

7. The RF-tag reader/writer control system according to claim 5 or 6, wherein
the RF-tag reader/writer control system includes a schedule table in which

identifiers of the R¥-tag reader/writers to which the control of a reading-timing
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.entry of

readi ng, through the plurality of RF-tag
reader/witers, of the RF-tag identifiers of

reference RF-tags that are prelimnarily installed
prior to operation; and ascesdai nnent neans of

ascertai ning whether or not a single RF-tag can be 15
read by the plurality of RF-tag reader/witers, based

OB PSS 8BRS KA o
RSP 5 0y Bl R0 5 A Bl 1 e

ggder/ witer control system determ nes that

I fiterference occurs anong respective query signals
fromthe plurality of RF-tag reader/witers 20 and

then inplenments control of a reading-timng schedul e

gor t1inge RS RECEdaG/ witlek 'Bhirdl s@herRFack@ding to claim 5, 6 or 7,
reader/witers. 7. The RF-tag reader/writer control
wiisretinha RIGtagi regdelr/vritéra¢oitrol Oystéim ivdhdiegian RE-tug thible timgvhich
reader/witer control systemincludes a schedule table
corresporglence Uemteer ither Slentificrhef RE-RExtpgreadteiwriter st thet RF-tag
whi ch the control of a reading-timng - 23 schedule
idantifies noed hyhe RE-tag deaner/ weitsr iage morefd andsa &ﬁhedﬁié table in each

reference RF-ta are stored, the schedule ta

enh gt ovlish et 1@8@@ dhe rideniifiers of Atfie REwag W@P@W&Fer% Hhat can

referen e t reader/writer
SBREECSE iAo HFebls 18 Dhing et by uting the RF-tag

\Mﬁlerei n the RF-tag reader/witer control system

¢l udes an RF-tag table in which correspondence
between the identifier of the RF-tag reader/witer and
the RF-tag identifier read by the RF-tag

g.caden b\ (RGlioF R R Rike2RHIG RABE ik Serb AR z?vohc{hn@@‘fﬁbthod

ch a I'l st " of lers of the RF-t

HtEade rihvid R Ggt feading eysysteﬁoméufdwg;%m %%dréaae&bﬁfe? d:ontrol
t he schedul e table being created by utilizing the

$¥steifthat 10 tiRbidse wherdintEiféiBact ocdui€ gueng ) pludgity of RF-tag
reader/witer interference avoi dance nethod wutilized
iendaiwiiRBrst fagraading iRIgtagyid¢rsificrnef RifHtayg , @ontRks haghedule for the
reader/witer control

plurality of RF-tag reader/writers, the RF-tag reader/writer interference avoidance
method implementing:

a reading-test implementation process of making the RF-tag reader/writer
control system implement a test of sequential reading, through the plurality of RF-
tag reader/writers, of the RF-tag identifiers of reference RF-tags that are
preliminarily installed prior to operation; and

an ascertainment process of ascertaining whether or not a single RF-tag can

be read by the plurality of RF-tag reader/writers, based on the test of reading.

10.  The RF-tag reader/writer interference avoidance method according to claim

9, wherein, in the case where the single RF-tag can be read by the plurality of RF-
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systemthat, in the case where interference occurs
anong a plurality of RF-tag reader/witers for
reading RF-tag identifiers of RF-tags , controls a
schedul e for the 15 pluralityy of RF-tag
reader/witers, the RF-tag reader/witer interference
avoi dance net hod i npl ementing: a readi ng t est

VEZSOER o TR S, el i i o

I d h h th f. RE-
ﬁ%&i&%ﬁqcpﬁr‘?a '03% R e oD frosh ol e
Rals eltshgﬂd ngw(i)erﬂé L BLRAT e ¥ b ﬁ#ﬁ% Bitle@fle!Br the

operati on; scer alnnent pr oces
Re%ﬁ&f&é‘bfﬁ!rﬂﬁy%ﬁiﬁh@%reﬁ&e%te?s.S' ngle RF-tag can be

ead by the pluraliiy of RF-tag reader/witers, based

on the test of reading. 10. The RF-tag reader/witer

i nterference avoi dance nethod according to claim 9,

wher eThe RFag heademwatenigtederichee Sicidinee Riethodoaccandirgeto claim
read by the plurality of RF - 24 tag reader/witers,
% be 1 RFviicagin tleaRletdgueadarfwiitencandio] systeneis pevidediwith s schedule
that interference occurs anong respective query
wblgnial whichddentifierppfithe RFytapfreaer/waiders te aduel Hid eatepl of a

and then inplements control of a reading-t

wadisgiinang srhedyle hascloges: @I?R}’édpﬂndr%lf'ltat ldsméafs Pgdhe reference
der/wrjt The RF:t /
REdesstass ét'ﬂ St Do A ORI EFtiphibegehgdule

|ter ntrol systemis
éB%V%S ﬂ}ehlgﬁt H%rgﬂ-eés gﬁﬁ%fe ereﬁc Sidentifiers
of the RF-tag reader/witers to whi ch the control of a
readi ng-ti mng schedule has to be applied and RF-tag

%e ntifid RESaPle Hgﬁwﬁ%{‘ ehie&ence Y voi Bdee ﬁfeﬁloﬁta‘&&@mgat%dclmm

RF-tag rea er/witer control system creates t he

s cilestuli ewhéi@inf tAE R¥-tap 26/ W Hter REntkli st femiigprfvidel a¥ith &f RF-
t'he reference RF-tags. 12. The RF-tag reader/writer

1agitablé 81 which caneipdataee between tlacidettifion f the RF-sdgveader/writer
10 or 11, wherein the RF-tag reader/witer control

adsthe RE-wg pdeanifiderkbadiby tha RFREg réader/ weitsk erd storatiiand a schedule
correspondence between the identifier of the RF-tag
tablgdo eachy ¢ntorof which a list of the identifiers of the RF-tag reader/writers that
can concurrently read is stored, and the RF-tag reader/writer control system creates

the schedule table, by utilizing the RF-tag table.

13. A program of an RF(Radio Frequency)-tag reader/writer interference
avoidance method utilized in an RF-tag reading system including an RF-tag

reader/writer control system that, in the casc where interference occurs among a

-plurality of RF-tag reader/writers for reading RF-tag identifiers of RF-tags , controls

a schedule for the plurality of RF-tag reader/writers, the program making a

computer implement the processes of:




and the RF-tag identifier read by the RF-tag

reader/witer are stored and a schedule 15 table in
each entry of which a list of the identifiers of the
RF-tag reader/witers that- x@mn concurrently read is
stored, and the RF-tag reader/witer control system
creates the schedule table, by utilizing the RF-tag

r eadeimenpdi RGF Bt RaRlo L iRt OGRS PRl Rr tee
FAaéRviters! 89 tERAlAD; &Mﬁﬁ@r@o‘f@% Heﬁb@ ﬂflaf vﬁr@hmmanly

reader/writer cont ro systemt case

in@iaﬁéd? &6 @peafih;sn@mong a_ pl urallty of RF-tag
reader/witers for reading RF-tag identifiers of

RF- t agitertainipgtwitdtiser o e Rashylle RFxhg ichie b lreddaby the thrality of
RF-tag reader/witers, the program neking a conputer
Rﬁﬁagmdﬂrlwmterspbmésaelm wft:.of realling. | npl enenting a test

of sequential reading, through the plurality of RF-tag
reader/witers, of the RF-tag identifiers of reference
RF-tags that are prelimnarily installed prior to
operation; and ascertai ning whether or not a single
RF-tag can be read by the plurality of 5 RF-tag
reader/witers, based on the test of reading.




