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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a communication
system between a host station and a substation (non-contact
tag). More particularly, the present invention relztes to a
communication system for implementing processing such as data
communication by identifving 2 plurality of moving
substations.

2. Description of the Related Art

Conventionally, & communication between a host
station and a substation utilizing a weak radio wave has been
made by controlling them so that a relationship of 1 to 1 is
established and by polling the substation from the host
station. However, when a plurality of substations exist,
there has been a prokblem that responses to the polling from

the host statiorn made from the substatrons conflict and



station and a substation util i zing a weak radi o wave has been nmade by
controlling themso that a relationship of 1 to 1 is established and by
poll'ing the substation fromthe host station. However, mhﬁpA?rwhgnglity of
- substations e:{ist, there has been a problemthat responses to the polling
fromthe host station made fromthe-gubstations conflict and thereby no
"conmuni cation carver: can be nade. L Then as a nethod for so | ving such a
problemem ..a 16 April 2003 -2 communicati on nethod disclosed in
.Japanese Patent Publication No. Hei. 3-2271 for exanple has been proposed.

Accor di ngcbambhi safebROge t MbE@ M i JTIHdDL NSt abd Mse iPateht Pubd ikesdiat ation,
issues an inquiry signal contai ning a nonitor station ID code and when a

tag circuNb, Hee., 3a23ubsiati enampbneiad ascan mpeseel .si dralo raint@ito ng a
tag circuit 1D code in response to the inquiry signal, the response signa
gener at edtbyst hethag,ciwhen ta imoniiput statzowon te. gi ahepsdne ttateors| ot
anong a plurality of tine slots provided in the nonitor station. However,
the prioriasteaedhochqlesty isighalbovethdsiagpaondehtehastat idwulgh dade
provides a possibility that a plurality of tags may be sinultaneously
processedang pi@sabil itag ofixvcebdhmudi-Gat/i od BablS§rR&liog, nogeneyitfgbbla. That
is, because a plurality_of response signals of the tags are input while
each sel eEEFPARSEhEiTNAL GPRE2ARIRAMIOM Y tHetR Uit I $6SS BN iHBFRIRRE t he
same time _slot is selected fo thﬁ subst ati ons, caEsing a %O%thgt anong
the respohetRfgnafeiryhalgRehabil Pt JEGPORAE EoBRRIcICIErALR et ti e
sl ots). t hough this.conflicting probahility.may be reduce f _course by
re-transnt£¥i A r?‘ﬁé{:réipﬁ‘%‘ét s‘?‘b%‘l‘?‘:&f%te}mpre IYIO{V (?&ﬁ}?otsqt?gc Feduced to

zero by a,fLiibe, pugbge Ol Li 0ROl Ll SyLLasThsshonyoAY A CauabgrReasur e of

teat, a net reasi ng a nunoer O ots or o |ncrea5|'ng a

nunber of times of pgyLtapsmiasi gRibe GeRCREYABLCABNE MBXA BALAE Ald oW 1O
probability of a co nicat 1on on failure due to the conflicts
to a negl}oiblbeirdagrae, Howevebuyhen t Nerd@0id$§ a possibility that a
plurality of tags may be simultaneously processed, a
probability of a communication failure is not negligible.
That is, because a plurality of response signals of the tags
are input while each selecting the time slot at random, there
is a possibility that the same time slot is selected for the
substations, causing a conflict among the response signals.
The probability of the conflict is (l/number of time slots).
Although this conflicting probability may be reduced of
course by re-transmitting <the response signal, the
probability cannot be reduced to zero by a finite number of
times of re-transmission.
As a countermeasure of that, a method of increasing
a number of time slots or of increasing a number of times of
re-transmission is conceivable and may i1n fact allow to
reduce the probability of a communication failure due to the

conflicts to a neglig:ble degree. Hcwever, when the tag is



16 April 2003 -3 attached to an object noving in high speed for exanple, a
sufficient nunber of tine slots or sufficient nunber of tines of

re-transm ssion may not be assured because a comuni cabl eid amRi| Bghgeen the
- host station and the substation is limted. SUVMMARY OF THE | NVENTI ON
Accordingly, it is an object of the -present invention to solve the

af orenenti oned problem by providing a communi cati on system between a
nonitor station and a plurality of tags wherein response signals of the
.plurality of tags will not conflict and a probability of a conmmuni cation
failure dwtttachdre tonfhi objiesctr atucied tin zeioh bypeaefli Miore anamyere of ati mes
of re-transm ssion. In order to achieve the aforenentioned object, in the
nventive cOHUM et oy odmtbaevebat & Hosuf fcdEndnnaabgroné vrmaere
substati ons_respectively having an individual I1D code which enter a

noni t or i n@® & FHfge TG IheS higdt "aatiodn 2ot RESHESE Reaeisd 2 rIiMERECARLEnquiry
signal transmtting neans for transmttin ninquiry signal to the

subst at i oﬁsl%%wge& err&ﬂsttorsitﬁ‘&lr"&nﬁagvx} f %%%%E&%r? m ekt Per§dd: and
the substation conprises an inquiry signal discrimnating nmeans for

di scrim nating whether a signal transmt ted fromthe host station is the

i nquiry Sﬂéyﬁqaﬁy'O%DE?ﬁaENéﬁkT?BﬁiOn means for counting a nunber of tines

of discrimnatron -of "the rnquiry signal nmace by the inquiry 16 April 2003
o Do e oS aE (o 08 S5t BRLabRett Ok o
to the coynire W& L Yolld ™0k ra-erEh L BALL OB 0B by providing a
communication system between a monitor station and a
plurality of tags wherein response signals of the plurality
of tags will not conflict and a probability of a
communication failure due to the conflict is reduced to zero
by a finite number of times of re-transmission.
In order to achieve the aforementioned object, in
the inventive communication system between a host station and
one or more substations respectively having an individual ID
code which enter a monitoring range of the host station,
the host station comprises an inquiry signal
transmitting means for transmitting an incuiry signal to the
substations entering the monitoring range with a
predetermined period: and
the substation comprises an inquiry signal
discriminating means for discriminating whether a signal
transmitted from the host station 1s the inquiry signal or
not;
an selection means for counting a number ¢f times

of discriminaticn of the 1inquiry s:gnal made by the znquiry



a response signal transmtting nmeans for transmtting a response signal
“containing the ID code after waiting for a tinme corresponding to the digit
information selected by the selection means. Preferably, {daphp200station

. further conprises an information request signal transmtting neans for
transmtting an i nformation request-4ignal for requesting information of
the received substation including the ID code thereof when the host station
receives the response signal fromthe substation within a predeterm ned
time: an_d the substation conprises an | D code discrimnating neans for

dlSCfInln%Hg% \Mﬁﬁ%éPﬁ% |0ﬂenqge|%%stggaégﬁorgthggnreqH {+ si gnal

fromthe station he I'D code contained in the information
request si; gl Gl Cf_%mMctdaet he, Ad2rzadenofint ke esubdsttatieonindard Ak 1
information signal transmtting nmeans for transmtting a certain

informati en stigmakupliehiear respesoddddecd nkaemaldwitdeayesbesi gnal to
the host station when the ID code is determned to be that of the

subst ati ot ilest g |d seadenidiasdrdny ratld ng means. In the system constructed
as descri bed above, the host St Sto station transmts ,...__ inquiry VS
ignal to the substatiomesponké Apsitn2D03 traresmiert ity t hengwovd t orfamnge
through the inquiry signal transmtting means with the predeterm ned

peri od. Theansmi¢ tdugs taatriespodisse siignedt eonwaétnheg the dPgraldef edhathe host
station is the inquiry signal or not by the inquiry signal discrimna ting
nmeans . Wi@dtiing sEQl ser tAmgatced nesPRading itequity dighhl Indermaitian git
information_is selected fromthe code information of the ID code
corresponéﬁﬁ&cﬁédabWUﬁ@@rS@faﬁt#§§ gea@iSscri m nation by the selection

means. Then, the res onse nal nsmttin ransmits .t he response
si gnal contai ni ng t k& e8T @gﬁgfaﬁp§r%ﬂéFt§ﬁ§t889 hFFh@ CSPWQ§ﬁ§ﬁ§|ﬁﬁlto t he

sel ected dlglt |%fornat|on H% g i ScLeR resen%edsby ' d| gi
ts in a baféP® fdfper & ) sf§@@ﬁr th rﬁBFﬁleﬁ df wWhirEhSi s,

exanpl e, ; ; Ll 1S iphs M -
The J selggfhoﬁ %Egﬁ fﬁlea%ﬁogﬂgg%%tlon sé?ectsq¥£%h %%alt ofnaﬁfon i

fog exa”phﬁft;rﬁ@t&%% e%d%nE%SéPe@Q'mcé i J Sy %tel qrib ebdehe

inquiry sign_a he response signal transnlttlng means transmts the

response s_hg@@bfam%rq Wﬁié i f 08 t & 1der £04 1 RSPOPE NGebBohbBe selgeehed j-th
digit information i~. That is, even when a plurality of substations enter

the nmoni t §-oRg thangeb s a&arh! IwGTth_Qh thereceespensedstgnak sandn be avoi ded
if their each j-th digit information differs. Incidentally, if a plurality
of subs rations whoséeg stubrstagiiodi gottprinkermation i; is equal en ter the
moni toring range signals transnmuted fromthe response signal transmtting
means conflict eachast hBrcedal désamdmibetiakemedms tfont Heshvsmingtanden' O:: .
Then not receiving the
when the substation receives the information request signal
from the host station, whether the ID code contained in the
information request signal coincides with the ID code of the
substation; and
an information signal transmitting means for
transmitting a certain information signal which corresponds
to the information request signal to the host station when
the ID code is determined to be that of the substation by the
ID code discriminating means.
In the system constructed as described above, the

host staticn transmits an inguiry signal co the substations



16 April 2003 -6 response signals fromthe substations, the host station
"re-transmits the inquiry signal in the next period. The substation counts a
nunber of times of discrimnation for discrimnating the {gauiil gossgnal by
-the selection neans every tinme the inquiry signal discrimnating means
discrimnates the inquiry signal andSupdates (shifts) a digit to be

sel ected fromthe code information of the I D code corresponding to the
counted nunber of times of discrimnation to select certain digit
dnformation in the present digit. For exanple, when a next inquiry signal
is transn‘eht@@ihtgorrth@e hOAULEY SN tHRASIEH Uit MEaRfidhe ssupsdiation
selects digit information corresponding to (j+1)-th digit information i~t,
to re-trangahtmiheingspense wignathe Theedd termsibsd gid nivd epaaien t hilse
operation sequentially so long as the inqui ry si gnal is transmtted. This
nunmber of stbeesatdoas diatcrexciaert dshewird imet ethamsergnall’ Hemausket e dtD code
is individual to the substation and there are no two substaticns whose

i nf or mat i enadfiotinii sditdpet siraquel tydemitgreal .ot Mot hey Woedsnghe ryorsfignal of t he
response signals can be avoided by at nost mtinmes transm ssion. Assune
further tHascrheinasingt MEams hasWrerelved st H sEsigoeEed gio abef rtdif t he
substation within a certain period of tinme, At this tinme, although there is
no probl efARLIZY] st al, f G9fdtaddh ddich I HRELQubl St 8BL6R T REqELES can
be contained in_the response signal,

station r&h&i Fede it i &t "!eoﬁtDP‘gé‘g%:é‘éﬁ?‘f eP]ns {Iﬁiffg? Hwt h,er P?\Zt
't or ot 1 B BIPERE T She Ve SUHERR Poh A Lo RePRAMHET he TS Rod¥of the
ool vi ng- ERBST AP ot TN FEGUERE ot Shalt“FFom THE FOSS SEOF! oA RS
hfor mat | Sop e uea e T Coraei Hoe o ThaTT of e SUbLPat i on By he 1D

code di S%b%@%bﬂaivﬁvﬁa% ’Rd \é’@%cwsyd@?&ecﬁggorha%_i%bstﬁto_ir%r) transni ts
certain information ich corresponds to the information request signal to

the host shatdb@s.i AGHHNH Ved e "aubgt gl konigan Bd s "sim ke d Nfner mat i on
whi ch cannot be contained only in the above-nentioned response signal
correctl| yatioct heyBastn, sttaid afo basiath onf t heichf dspaticon ¢eguesé, sign=al from
the host s tati on_. The above and other related objects and features of
the presentijnvenijon. idil berapprebi ated;fkoma 3Studyjof<the .fol ITdw ng
detail ed description, the appended clains, and draw ngs, all of which form
a part of sehestappl i Baandn. LBRIECIDESTRISYH GO SEHR TRAWINGS | flidh&
drawings: FIG 1 is a block diagramshowi ng one enbodi ment of the present

i nvent i oninfpemapipnsl g HAEXGHRAE RO HRE CHARIMEHS TPt e S o héne
enbodi ment  of the present inventjion; FIG 3 if a g}omchagﬁ show n

processi ng*BPELALPBASOBF OF HodE $1A¢iDh SHEGAL< hgn, . the response

signal transmitting means transmits the response signal after
waiting for a time corresponding to the selected j-th digit
information i,. That is, even when a plurality of
substations enter the monitoring range, a conflict of their
response signals can be avcided if their each j-th digit
information differs. Incidentally, 1f a plurality of
substations whose j-th digit information i, 1s equal enter
the monitoring range, signals transmitted from the response

signal transmitting means conflict each cther and cannot be

taken into the host stazion. Then, nct receiving the



16 April 2003 g FIG 4 is a flowhart show ng processing operations o~ a
“substation shown in FIG |; and FIG 5 is a flowhart show ng processing
operations of a substation according to anot her enbomlnﬂqspﬁ#ﬂabwgD
- DESCRI PTI ON OF PREFERRED EMBODI MENT Now t he present invention wll be
expl ai ned based on preferred enbodi rénts thereof shown in the draw ngs.
FIG 1 is a block diagram show ng a communi cation system of the present
invention and FIG 2 is a time chart for explaining communi cation states of
.the commur _ica~ior_ systemto which the present invention is applied. In

FIG 1, arkegonsleatsogndiseatdsom tag oynestdD and tapsnmbsir eseivesndat a
between a plurality o. substations (non-contact tags) 2 through radio. The

host st at irer tkansmaravi ted faguexanpligrall aigatBeohexthighwaydt o cohé ect
and record information (vehicle information, oT~rner information, etc.) of
vehi cl es atubadched on tdourites nenncobeacio ft agmahens t Heycpass nbtiowghfdhe
gate. By the way, the radio wave which the host station transmits is very
weak and dhecdhromimastiatg ophdad namiayeas oymaunbgakihe wsehethéosubstats or s
near the gate. The substation 2 is a non-contact tag or the like and stores
i nformati 8Vegyt agtEme t &fcownenqiyry at ¢ignadhi chisheihbratSngti greanasks
for. Now a St~>%?cture of the hOSt StatlOn 1 will be e:~plained below. W
t:~~n ti&igcrpginatgsnthe maairy g andoppdatep Aphiftopos digit
to be selected from the code information of the ID code
corresponding to the counted number of times of
discrimination to select certain digit information in the
present digit. For example, when a next inquiry signal is
transmitted from the ingquiry signal transmitting means, the
substation selects digit information corresponding to
(J+1)-th digit information i,,; to re-transmit the response
signal. Then, the substation repeats this operation
sequentially so long as the inquairy signal is transmitted.
This number of times does not exceed the finite number "m"
because the ID code is individual to the substation and there
are no two substaticns whose information of "m" digits are
identical. In other worcds, the corflict of the response
signals can be avoided by at most m-times transmission.
Assume further that the host station has received
the response signal from the substation within a certain
period of time. At this time, although there is no problem
if all the information which the host station requires can be

contazned in the response signal, there happens a case that

the host station requires toc much i1nformation to be

H

contained tner=in. Then, ths hcst stazion transmits the



-9 transmtting/recei T,ring radi o wave between the host station 1 and a

~ nodul ati ng/ denodul ati ng section 22 for denodul ati ng recei ved data and

nodul ating data to be transmtted through the antenna 21 f5 ApHl 2@0ged.

- Connected to the denodul ati ng/ nodul ati ng section 22 is a serlaI/paraIIm
converting section 23 which converts7a serial digital signal denodul ated by
“t he denodul ati ng/ nodul ati ng section 22 into a parallel signal and converts
a parallel signal output froma MPU (mcroprocessor) 24 into a serial
.signal. The MPU 24 connected to the serial/parallel converting section 23
manages i pfignmAt ifon asgueoningl i cOIEMHY icat b@nshefrédei sebshatdtariand, i s
connected with a clock section 25, ROM 26, RAM 27 and tiner section 28. The
cl ock sectihdie25igehedangs slyacioncedei oot sitfreal subetdigbhal |yycartig ol
each section within the substation. The RGM 26 is a non-viola;-ile nenory
whi ch st oded opredriars frequestt r glilgned. ¢ dmamsiit¢drigon nesdsr.ecor difren,
operation and ID codes. The RP.M 27 is a random access nenory which is used
as a comuRiCeariioy biihker infarmatbebr diauyestd wogkabuf fees afte t M3t ke.

The timer section 28 generates an interruption at a specified_ tinme ifor
exanmpl e, By-2tigmsni Eh¢ ngubsFespensEisarandastghated diore 1ot 0. , the
operation of the comunication systemconstructed as described above w11

be br~ fl§o8LagN&dhed i t e ef BFEREEER 0 Fpﬁpr@atp@nf|pggue§p cﬁiﬁqﬁ a
Uhrougr r BOFGSRPER RHH APRRE. 2003 th%0SERS CARLERmASY THa Py 140 Gotifand
Then, cachigt temeelnr 86%31%%%% coros BRErEeghent °St u§ Fo Bhmand
o By Lhe | Degodes.of e subelat igns o Ayl b ars assunad 0 be 2

deci mal nunber and are respectiv Upon

recei vi nglh%rmalt%ncete_r&?et =2 CoMin 2t dd eﬁno%%ﬁléme @%%tratm@rlsj 2a and

2b selects a tine own and transmts a pil response RES! a,
RESI b respaet isviBlsyadlioa RANNt r@h shiie tBebagedrpatt Ba L:Bl@adean%ttfm@ roown.
By the way, in the present enbodi nent, a nunber of the time slots i s set
to be 10 apndthheedD oode ofint hehsubsbatrconeRaibaecle 124pbedeei nmalignaiber)
and that of the substation 2b to be 624 (decinmal nunber) to sinplify the
rel ati onshoprbetwyentd heehrsumhestofstimeors| bhsedndon hehleD ¢odesmaft iome
substati ons. Wen each s~,ibstation selects the tine slot, it determ nes a
posi tion tRquRett sAgngll étoasée dnsthetdkgPr.information fromthe | ower
digit of the ID code of their own. That is, in the present_ enbodi ment,

since the 1D code offhehabaupsizd |00+ﬁ1ezrarﬁé ted, ok@h%cwaiéi efeattherer&p§~

digit, i a fourth tine slct el ect ed. Slnll ince the |D code
of the suB@?aTPF%ﬁEQB F3VeRiL o%l“é‘bl]t %@ FBRFERLEFRE %‘i{ g & 5fed?tr%eal ©Then,

S2ES1 b wi AL ACERGOr ARGE o4 nEoECTECaPBL e Biv'sﬁ%ﬂ SR, BOE o
R D i R g R e a%gpib%. plgg e oo 2

RESi b respectively, InC|dentaIIy, at least 1D code of the substation is
contained in the pilot response RESI.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:
FIG. 1 is a block diagram showing one embodiment of

the present invention;

T

FIG. 2 is a time chart showing communication states

=

of one embodiment cf the present invention;

r]

IG. 3 is a flowchart showing processing operations

-

of a host station shown n FIG. 1:



At time C, the host station 1 transmts the pilot command COML agai n and
“each of the substations 2a and 2b receives this pilot command CCM . Each of
the substations 2a and 2b, which received the second pil ofg AgAIR0J3COM ,
selects a tinme slot fcr transmtting the respective pilot responses RES| a,
RESI b based on the ID codes of their8wn. At this tinme, since the both
"substations 2a and 2b have transmtted the respective pilot responses
RESla, R~SIb already in the past, they utilize the digit of 10 (the second
.digit) of the ID code of their own. Accordingly, both t:~e substations 2a
and 2b sel ect the secand 4t i BBa St1wcARd-tt 6ABGHIhY pREcPE$ D g raspansesn KRES| a,
R~Slb respectively at tinme D. However, the pilct responses RES a, RE5IDb
tra:~s:n' _da ed surgasaicin efhddre isulEt@t ilgnsrebnflict also in this tine
since the sanme tinme slot has been selected. At time E, the host station 1
transmts the pilot K@mants GCML cagaiar tandoeanh pfod dies smdp a4 aonisor?a and
2b receives this pilot conmand CCML. Each of the substations 2a and 2b,

whi ch receifved aues tdtiirah @datr diorgrdnd atOvhe rs elmdoidsimeertti.ne sl et f or
transmtting their reS~eCtive pilot respcrsas RES?a, RESIb based or_the ID
code of their own. At this time, since the both substations 2a ar_d 2b
ha~~e transmtte~~. their respective pilot resnor.ses R ESia, nES~~b t;~~ce

~n the ; ~2FTAILELyDESERTRBION 1@F REFERREHI EMBODGMENT of 100 (the third
d~g~t) of the ID code of their own. F~ccordingly, the suhstation 2a selects
the first time slot NaW &ife REARTH: i 0 Y- 198 &dtd tLt’r?eeéﬁpBﬂV’teidr’r&%‘?%;

Then, the substations, 2a,and 2b transmt their respective pi.lot responses
RESI 3, RESTb FEG HTe b LGt 5L TSR CRE Parged 57 RS PRe of of

el ected respectivel That, i t-he tatio tra ! t. 0% and
fhe subst at ?gn 2|bvt % s'mnt slsiattsa tk?%%%%%gg :Jsght%t%é“%gi E§E°@$§&%de$ Sl a,
RESI b of tat.i flhigt Hhi [ t t

stati oﬁ 1%5§r$%%gc%e}évﬂe@%]ﬁ%g%%2€ %‘2%%8%2‘2% %E@I %’EéRE%I %§f%lo§1%t eertglu stations

2a and 2b-fo'§‘exéxp?£iﬁ'iﬁ8 Ronrhdi8SRORSE Lo feseid Nge t RemRiUal- d:85RPNSes
RESI a, RESIb fromthe stbstations 2a and 2b, the host station 1 transmts a

read commend HehOrtd eEdeS ithe t- s td ihd@n% i0WN iisnhepmatdcs) CO-i 2 ,
including the ID code of the Substation 2a. Then, the substation 2a having
the specified | D code rE®Ri ViES 4 hhsst eatk corarahdr E68R. a Thay, ocatmetdi i |, the
substati on 2a which received the read command COM2 transm is information
cf its owenBES2arafémihsstestavesn Hateceilvetbwéenana r ecbedzlasyt hed ag
informati on of the substation 2a. Ne::t, at time J, in response to receivi
ng the pi lsobsredionse RESHrdnact heagaibsfathgaugb, madd host Theathiomt 1
transnmits a read command COVB in which the ID code of the substation 2b is
cont ai ned STRERD the SsFstvatdeorf 2h HaFPd§ Efe asFaérsf Pés? FHIEKFY féteiv: . s
this read c%qnand 3. Then, dt t~ ne ~, t~ e substation. ?b which
recej ~~edcollect and record information (vehicle 1information, owner

information, etc.) of vehicles attached with the non-contact

tags when they pass through the gate. By the way, the radio

wave which the host statiorn transmits is very weak and the

host station has an area communicable with the substations

near the gate.

The substation 2 is a non-contact tag or the like
and stores information (tag ID, tag owner ID, etc.) which the
host station 1 asks for. Now a structure of the host station

1 will be explazined below.

Within the subszazion 2, &an antenna 21 for



16 April 2003 -13 the read command CO~i 3 transmts information of its own

"R ES2b. The host station 1 receives it and records as the tacr information
of the substation 2b (e. g., individual information of thg xgfiQbe3zwhich
has the non-contact tag and passes through the gate). Then, after repeating
the process of transmtting the read?eommand and receiving information to
the substation entered to the tine slot, the host station 1 starts to
transmt the pilot conmand COML again periodically. As described above,
.when the substation receives the pilot command COML transmtted by the host
station 1,tddnselecingafetdivingi e lahasedwerr Reevabye tathenfirst
digit of the own ID code and transm is the pilot response R ES1. when a
number of dridreasimoidsliax it/ ddntteidlRtdode $sctpt esentfed yemddulatghgi s in
a base "n" nunber system (n-adic systen), the notation of which is, for
exanpl e, "dfedéived data.and modulatiftg datahtChoereansndmitédn through

~~-Xn"~-?2+. . .+ , , i~xXn~y , . . . +i~xn'-+i, xr." (where 0 s i~ <
n, 1 sj shf .aTempaas Par asre hepppidtdedonmuand 0OMiEGtsd r absni ttled, the
substation repeats this operation seauentially (an i~-th tine slot is
sel ect ed idlentcwbﬂs@dm/m@cﬁel,amm t99%d igiot 22n £He &hiserialwparallahd

imth time slot in the mth t~ ne). The nunber of tines of this
transm ssiCH Hods HbtS &Sicledy 4hehiichi cenranbera " serighadigktad shgnakince

the I D d f. th tati ' I i , .th fli r th il ot
opomecs e B B 206 RendalTeE L e e ERELbb e Phnthral on
In FhIS enboqung,.bec useC{he | D %ede of tT? gIIbSFaEICn 1§£u ICf'é~!IeI
V given by3iedd RIS, A9 ECBBRETS) & PeFatie6 ApFifL Z90FPYE 145 Re? pi | ot

g | . b i ) . )
reeponses JETS (EAS R SOIBLEL P! ¥aavgLaed e i ocs gk ansghashons 48
Accor di nglgonAdie f ORaP! lebley 86kl /6onbIRES alohbLscLhge becomss 2850,

t hat e od of sele

Contrary to according to t ctrng'fromten tine slots

at (pseud@ar-3dom; e rohabi lidy Fodihe 1contdrily f&MBids t & pe 8o | arge

as 0.001 at the point of tine when the re-transmssion is perfornmed tw ce.
Next, eachuepersatioan s0fd tike caeslecskat vohlaaptothessebséatd Hn rRowf24 he
present enbodi nent will be explained with reference to flowharts shown
respecti velAM i27 BhGs tidear sécRioAt 28i r SThe aslsck-aygct 1o 5 fdemehwatrds i n
FIG 3, the host station 1 discrimnates wnether there have been pil ot

r esponses sin@nhroaiizestian onsgnals héot idigyidlaldtys ¢onStep 8@th. ddctniompi | ot
responses are received, the host station 1 advances to Step 302 assuni ng
that ther @ifddnhddre Swoitdtier. ofhpi RO Pesponses s volbstidis GHNUTY t hat
the comunication with substations has been finished or not been carried
out. Then Pl t epC362, BPReIheRt §¥&%iGﬁnIrPFéh§ﬁit%o%ﬂ$ﬁ}@ﬁt%ﬁﬁnnﬁQ§L

AL e N oslan,. Lhe Mozl gt Lan L aiks, ok Bpfesgonoe Lo 2
ot bR BT e U 8 JVe g0 (OSSN o
S o0 202 R5EPAE Sl Hhyd -4 SSRORES O S e £l ved
~~"eCete~phti 5zRArR€es 'aAC interruption at a specified time (for
example, by transmitting a response in a designated time
slot).
Next, the operztion of the communication system
constructed as described above will be braiefly explained with
reference to FIG. 2.

.t first, at & pornt of time A 1n FIG. 2, the host

station 1 transmits a p:ilot command COM! through radio from



1G April 2003 -15 Wien there has been a pilot response froma substation 2,
the answer of Step 30l becones Yes. Then, in Step 304, the host station 1
transmits a read command (for requesting to send tag's ing KpaAvabo3
-information) in which a certain ID code of the responded substation is
cont ai ned based on the contents of-tfhe received pilot response. In the
followng Step 305, the host station 1 receives a reply of the substation
to the read command and executes processes such as recording of the
.received information. It also sends another conmmand (Step 306) and receives
a responsehéStepe3d). asThecpsiaty canthahBameMlt S AnagndngaIrgnd itandhe
substation 2 in the end (Step 308). The comrunication with the substation 2
i's finishednwhénihbeaenchommnndri$héransmiEtedlandltheTpE@cesacﬁeKurns to
Step 3GL. If there remains a pilot response from another substation which
respondedsubsaabines Lenmengl 8b, reheimesthst Araoamitregentidotheopmeresses of
Step 304 through Step 308. If no other pilot res~aonse is received, the
host statfO¥l1 sBYfEBetwaYhel Brerdes a4t theesubBLatsons: Zas mnct 24y adee pi | ot
command. The host station 1 repeats t:~e above-nentioned processes. Next,
the oper aBFBHMBH t kR §ﬂ%st%u|Q9$%mﬂ] BETBRP| aRRed @ﬁ%h3¥%£eﬁﬁﬁke 24t he
flowmchart shown in FIG 4. Wien the substation 2 enters a communi cabl e area
of the hoSESREGEF¥RLY, fPTr EXATPAE- radlo wave fromthe host station 1 a:_;~

starts its operation_in Stew,400. |= p .40l , the, s tatjop,receives
comma: ~ds such as tﬂ@ yF@CG&XﬁHﬁn5h§n&’ aa%? 4&@? £n£f@ ‘om t he

16 April @%Q %Géh t Eég{ Q%%s bn %5 %ﬁ%%%%§ glﬁgnb§1€f%?d qpether

t he conman recel ve iS§ a pl 'S a

pi | ot compmpd, the, pragfc?S%ra%m%s Lo V@}ﬂgcgelts G Quldd ket commad ot her

than the pilot conman t he process ad ‘Step 403, the

SUbStat'°ﬁe§ﬁé@£ﬂb@§§ §tC§rE%hﬂtde'%ﬂH¥'E“ﬂé%%d'th%ﬂén?DShQBeEOBf
transmtting a pilot response in the follow ng Step 404 based on the ID

code of |tlseomnow£{hatBySthetwa§, dehetnkngdetbat whbehidegt] shauhdebe
selected in the I D code based or. a nunber of tines "T" of pilot response

transm ttefl thet tdmpasdlodd toreespande f) &xanphe, IDo dddd dhethe
substations 2a and 2b select the third digit, i . a . , the positi or_ of
hundr edssubstitioe Bai redlize. 124, ﬁkﬁnmah1nﬁmnﬁﬂn4and.Ihdtcb@ithealuei;
is selected froma value "J" determned in Seep 403. Tris corresponds to
that the swpstation 23 Woskel B2dodslesimp4 vehloers to" wimphief Wi §he of 100
as its tinme slot and that the substation 2b whose ID code is 624 sel ects
"6" of theCHiEIenYRIR0DRYeRDs TharendPRer PRatting thet3ePast it of Ot he

time slot det rm ned co responding to the n er o
r; transﬁ?%@?%n VIR E SRS ﬂFgg? I @%??t%ﬂc?r% %“Tbh%?lﬁ?g??LFotﬁFg Cer

01 3 L6 I 41055 0 € LIRS SLPLAPRIARE e presen
g?ggg?['gﬁﬁg. %if%fQ§ﬂ£Hﬁ¥% &§§ﬁ§qﬁ’ ﬁ% e Qi %E'fbknghe”§b c8de! 8¢
their own. That is, in the present embodiment, since the ID
code of the substation 2a is 124, the wvalue of the first
digit, i.e., a fourth time slot is selected. Similarly,
since the ID code of the substation 2b is 624, also the
fourth time slot is selected. Then, each of the substations
2a and 2b transmits the pilot response RESla, RESib within
the range of the time slot respectively selected. Due to
that, a conilict occurs because the substations 2a and 2b

select the same time slot and transmit the pilct responses



16 April 2003 -17 In Step 405, the substation waits (delays) until the tine
“of t:~e tine slot determined in Step 404 cones. In Step 406, the substation
transmts a pilot response containing the ID code of its@WpAF2003€eply to
- the pilot command. That is, the substation transmts the pilot response by
del aying by the tinme speC|f|ed in Step-405. In Step 407, the substation
"sets a termnation of transm ssion of the pilot response to end the process
(Step 415). By the way, a nunber of tines (T) which the substation has
.transmtted the pilot response is specified by setting the term nation of
transm ssir@s laf, pEISAb respenseévellat Irsgiddiecaddl e alTleapecibi@ddyoSetting
the termnation of transm ssion of pilot response is utilized as a

j udgenent tdendiutbsdra figm sied extritregireediigl tthef ptilet Despde steo RS lect a
certain tinme slot corresponding to the nunber (figure) in the selected
digit in Steps 403 drid U@e Crhelsubstsd isdm tiogeilv sy ansaigid dthec gninkantd
transmtted fromthe host station 1 and can transmt the pilot response at
a positi ofoBMaKe ¢k 3patndenst i3l PF ofNEhSUD GHdONST 72s20n BY t: ~e
process described abcve. Thereby, the host station 1 receives the pil ot
response LE&SIMaS i BhiHte cimmanst GO Iby di vi di ng one channel timew se

[ 10 subdi visi f I d tht

L”L‘Sstat?iir " using EREFTETS m&%&@%%%tég%%é otk et
o oMok, TGS T LTI 0 R,
16 I 40
expﬁgrhed%qg%sgﬁ%tgﬁggeéﬁ?aqy IS%?%%iﬁ%f A m% %EEEEZHLﬁQ%%Hg%%% alned

inthe re %'s\é%ldoﬁolﬁg'é”‘iDcebHE‘st:? E‘ﬁéi‘rt% I DG0dg, ;Qf dite 0w rQle RYfe When

the I D codes coinc thé procéss advances to Step 409 and when they do

not coi nchdeh idudstdtidard f1haind h@bCﬁﬂ’@@”@rhﬁsﬁ@%t%athéd@}%%@%@ﬁJ.txﬁé the
own station and the process is ended right away. In Step 409, is

di scri m ngtiedtwhetBponkhe trEgifat Regldf 41an6dY SSnontivé rpa!eqi_ ramm_e has
been set In Step 407 or not. When the term nation of transnission of pi | ot

response hadlheenthet dithe pfotésstadvancesi tdi Sitep Al dhleeddusedehe fval ue

(T) is positive, and on the other hand, when the term nation of

transm sskbriof @itot rAspunsedqias nbothedmesetybs het proeeds ianéndead.
select the second time slot and traznsmit the pilot responses
RESla, RESlb respectively at time D. However, the pilot
responses RESia, RESlb transmitted from each of the
substations conflict also in this time since the same time
slot has been selected.

At time E, the host station 1 transmits the pilot
command CCM1l again and each of the substations 2a and 2b
receives this pilot command COML.

Each of the substations 2a and 2Zb, which received
the third pilot command COM1l, selects a time sloct for
transmitting their respective pilot responses RESla, RESIDb
based on the ID code of their own. At this time, since the
both substations 2a and 2b have fraﬁsmitted their respective

-

pilot responses RESla, RES1b twice in the past, they use the



In Step 410, it is discrimnated whether the received command is a read
command (for requesting to send tag's individual information) or not. Wen
it is the read conmand, the process advances to Step 411 ﬂ@ﬁEth@OBt i's
anot her command ot her than tze read command or when it is t end conmmand,
the process advances to Step 412. 1r13t-ep 411, the substation. sends tags
individual information of its own. corresponding to the information
request ed by she received read conmand. Thereby, the host station 1 can
receive and record the ~.ntor:~ation of the substation. Ne::t, wen t?~e

t
nmrand i AN ey LA i 3 -1 , 0 i
oot hor o B W ohe RARERERIA o) b en@P D), R80T Il D L

the process a teo 4 iscrimnated

uhet her tReceoaImRRd .S dhe R0 CAMBNh O ediledes tnd Eirke B9kl g And

command, a process corresponding to the o received command i s executed

in Step 434d €Ret BepOthAEichame,sd fedthe theceived €oREBATLE S defesy nigped to be
the end coormand in Step 412, the termnation of transm ssion of pilot

response sabkeselions €2a thadvaiye fdndmsit eseleitro Zekpecdi@vendpinet
process. By the way, the nunber of transmi ssion tinmes of the pilot response
IS set toreeponBysresEsla NgREBEDL eron thki dwsef $tansSam sSi oniohipi ltele
response to be able to correctly select a tinme slot when naking a
comuni carbogeagatntihwve t hirmnctlvars Bedecsedt respedhenel he tTagpteisgcubhes an
only transmi ssion of tag infornmation, the process may be sinplified as
shown in ERGstetips ddasckirbadmabeveit attwedifngend the puwsstatiowerb on,
the substation (non-contact tag) transmts_a response signal corresponding
to an i nqGFR}SBiL§Rala r bRPEh& -hosBegdase ofinaf Pdrl Ofai ¥ ¢ $1CR 92 S aRESAR /whi ch
corresponds go information w.» ch is based c¢cn the unicrue | D code of the s;
i bst at i onRESDt Rht thheSEHint Tat i%6n 28¢s tRATdP hEFTVicde dPitF WhMEn t he
response sjghals of a Iuraiit of tags will not. conflict and r=
pr obabi | i ta"g Jost & Rati GROT dECondedide &kt corSHPRees F‘@Eﬁéduced to
zero by finpi %hgs g re-transm.ssig?. _ Cé preferred e_nbod~nents rave
been_shom%ﬁgkg & Eﬁﬁ gdéﬁé§%?bign§~géchﬁy Sha i C~=~g01' .'' . g
Creierr—.n-".~ 1§e§E5'£t298§31%01n response to receiving the pilot

responses RESla, RESlb from the substations 2a and 2b, the

host station 1 transmits a read command (for requesting to

send tag's own informaticn) COM2 including the ID code of the

substation 2a. Then, the substation 2a having the specified

ID code receives this read command COM2.

Then, at time I, the substation 2a which received

the read command COM2 transmits information cf its own RESZa.

The host station 1 receives it and records as the tag

information of the substztion 2a.

Next, at time J, in response to receiving the pilot

response RESlb from the substation 2b, the host station 1

transmits 2 read command COM3 in which the ID code of the

substation 2b is contained. Then, the substation 2b having

the specified ID code receivss this read ccmmand COM3.

Then, at time K, the substation 2b which received



~enbodi ments, variations thereto will occur to those skilled in the art
within the scope of the present inventive concepts mhich are defined in the

appended cl ai ms. 1 G April 2003 What is clained is: 1. gFmg@Dgatlon
system between a host station and one or nore substatlons respectively havi
ng an uni que | D code which enter a ppgLtoring range of said host station,
“conprising: an inquiry signal transmtting neans provided in said host
station for transmtting an inquiry signal to said substation entering said
nmoni toring range with a predeterm ned period an inquiry si gnal

discrininq%%agﬁggﬁ OVIggga ﬂE@?Hg{éngt |oq§é$ro |3§%|$§g§£gﬁ mhetrer
a signal t ' S itTorP 5 in

; I -d . f
nurber of A1heCSt ar SaF EHnat | SACBF YRR o T ndiry I ERGT tdetBy “ﬁ%a
inquiry si Igﬂ%j,.ngb@ﬁgd m pati P%lﬁa%ggsttgt_sl_ghectzgerggl_ di gi; nd nJ d@?{l on

from code ormation in sa e correspondin "t he counte nber

of tinmes oy seddBald Qe %@u%ﬂee%@eﬁeﬁgga% ﬁér@@éﬁééé@%%‘?%ﬁd

provided in sai d subs ration for trar_smtti ng a response si

cont ai ni ng Ak D eads alHeelyawai)ti ngnkar @fﬁéﬁerg;%é@fn@%@ Phfdde digit
informati on selected by said selectlon neans confrur:icaticn system

accor ui ng dftc tehaismikt ieEaen: Sed tdiosinSeatl L8chisingf Of FeEnL1 6gaeSt
Signal t~ 3:15m t ring mec:~S fC trd::sm-. t t1:1 doi ~ ~0O=and t0:1
reC ,yueStthe substation entered to the time slot, the host station 1
starts to transmit the pilot command COM1 again periodically.
As described above, when the substation receives
the pilot command COM1 transmitted by the host station 1, it
selects an 1i,-th time slot based on the wvalue of the first
digit of the own ID code and transmits the pilot response
RES1. when a number of time slots is "n", the ID code is
represented by "m" digits in a base "n" number system (n-adic
system), the notation of which is, for example,

‘ . . . . . . -1 . -2
"ipigey...is00 310", which means "ipxn™C+ipixn™c+ L. 4

Cv (where 0 < i. < n, 1 s 3 < m).

i;xn37t+ ... +iyxni+i;xn ;

3
Then, as far as the pilot command COM1 is transmitted, the
substation repeats this operation sequentially (an i,-th time
slot is selected in the second time, i:-th time slot in the
third time, ... and ip-th time slot in the m-th time). The
number of times of this transmissicn does not exceed the
finite number "m". That is to say, since the ID code of the
substation :1s uniguely given, the conflict of the pilot
responses RES]1 can be avoided within at most "m" times of
transmission. In this embodiment, because the ID cocde of the

substaticn is uniquely given by three digits, the conflict of



~1f April 2003 -22 signal for requesting information of the received
substation incl siding the ID code thereof when said hos t s tat i on
receives the response signal fromsaid substation wthin ggpngileioram ned
time; and said substation conprises: an ID code discrimnating nmeans for di
scrimnating, when said substation rggeives the information request signal
‘fromsaid host station, whether said ID code contained in the information
request signal coincides with the ID code of said substation; and an

i nformation sigr_al transnitting means for transmtting predeterm ned

'hé‘fs? o s et SRS U R S T Y g ees®
 bst at ».on v, Sl & Id?lscoﬁﬁ ESSRLAT RANGEBANSY e 3p 1AGONTRLY SaL b

systen1betmeen a hose station and one or nore substatlons resp ctlve y
having anpunjiquey# D epde whbsha€NHRE achRRLEEEI NG T aRG rofi rzaid hoghe
station, conprising: an inquiry signal transmtting neans prOV|ded in said
host st at ipgpfayi tirtanseirt ting JdpoMgeitr Yasi dls t @ igal dhsedaéat i Daro .
enterir_g said nonitoring range with a predeternmined per_od; af ~rs ~
response siongmaryt ranstiat,t aotwprEans o ahe ¢edhod e dedwastialg oftcorfior

sel ec~ |ng certain ~~~ informar.ion fromcode i:-:forma~ion cf sa |I'~ code
whsn sa' desubsieei shotsla6 A@BEMd@OO&andﬁm,rtmelpeebshmﬂltyquﬁiytbegna
transmtted by said inquiry signal transmtting neans to transmt a fi rst
response $i i domemianinggteabe $® leoure afst € OVAi eEnghé woint io® time
corresponding to the selected digit information;

when the re-transmission is performed twice.
Next, each operation of the host station 1 and the
substation 2 of the present embodiment will be explained with

FIGs. 3 and 4.

3

reference to flowcharts shewn respectively i

At first, as shown in the flowchart in FIG. 3, the
host station 1 discriminates whether there have been pilot
responses from substations in the time slots in Step 301. If
no pilot responses are received, the host station 1 advances
to Step 302 assuming that there has been a conflict of pilot
responses of substations or that the communication with
substations has been finished or not been carried out. Then,
in Step 302, the host station 1 transmits a pilot command.

After the transmission, the host station 1 waits for

m

response from a substation at "n" time slots. This is Step

303. Returning again to Step 301, it 1is discriminated

whether there have been respcnses from substations in "n"
time slots. That is, the processes oI Step 331 through Step
303 are repeated until pilot responses from substations are
received. This means that the pilot command :s transmitted

with a predetermired perxod.



~an information request signal transmtting neans provided in said host
station for transmtting an informati on request signal for requesting
information of the received substation including the ID C"?é%ﬁrﬂ?ﬁ&“ when
said host station receives the first response signal transmtted by said
first response signal transmtting mans; and a second response signal
transmitting means provided in said substation for discrimnating, when
sai d substation receives the information request signal transmtted by said
information request signal trar_smtting neans, whether said |ID code
contained irl the imifeor Mehic@a regsieddessi gnal peobaci despahsd tHeoh D £ode of
sai d substation and when they coincide, for transmtting a second response
si gnal tosshisdatiosn &t atthenadwehk ocdmiuripcd0ilobesomest drmshet e a host
station and one or ntr a nor.-contact tags r especti vely having an uni que
| D code Witieph 3ért erthee nordt of talgioanhet védnsmi ts hasread tarmend, (for
conprising: ar_ inquiry signal transmtting nmeans provided in said host
station fé&rIELg/RIAI~tiONGead itaglisr yreilgadrani ipfgrnatioget 2 whiabd Perl Od
t0 Sa' _~~ nCn-C~", nt3Ct tag enter i ng Sa'. d no::ltoring ~G=l ~e;. 16
April 2008er221gn IhgGPe§ Sifgnbhe drsePPRAALL iSvd Stedri®or boi §odtiad nedd d
non-contagct tag for discrimpnati whet her a sigpal transmtted from said
host stat aﬁegsoga*#aei%@Wy‘c%icgﬁgheo?eﬁswea SESIEEE LI groviltfed in

id - t ot f ti b of tj f di i mnati f
sard non- contack ARRLer SRS o ber,of e of gl scr gl ©
sel ect cetigl i d Qe )f orgathon Lram code | nf gramdfon.ip. sald R cade
correspondl ng t 0 the counteéed nua er Ofc I Mes O% di S¢rim nat on; an a

response §haﬂagstf§e;§f%§§cn&f r&%”%e%%iegeﬁ?%?rrﬁé‘%?oﬂ?”'ﬁogg%%; sgiglsf or

selecting atine s h'is a position © Ime determn iving said

predet er mhAgEnBer £GHm¥hd ~NS PESIRI BN AhdNedck P &5 VAl % ith JOT(Sltfedy 39 Sting
a response signal containing said ID code wwth a timng correspondir_g to

the sel echednkta®sskot an. tAecoRIEN SatdD syahemdebvwese aubesktsbation
and one or nore subs rations respectively having an unique | D code which

enter a nBniiworithe range 05tspi A3dRESt Stahéomomoaupidstingt andgmnqthery
signal transm tti ng nmeans provi ded in said host staticn for transmtting
an i nqui ryussgaaionoZ2sas df Subsh¢d whean thel'endCeonga8dl id hpanemt Ctedange
with a prede ~armned period; a fi~sC response signal trar_smt~ir_g nrar_-~
provi ded 3RdstB PBUCSS-dYEtUrnsi & SEEPCGOL ! 1~ I, there3-pempinsLa
| . =~W nat| on
pilot response from another substation which responded at
another time slot, the host station 1 repeats the processes
of Step 304 through Step 308. If no other pilot response is
received, the host station 1 shifts to the process in Step
302 for transmitting the pilot command. The host station 1
repeats the zbove-mentioned processes.
Next, the operation of the substation will be
explained with reference to the flowchart shown in FIG. 4.
When the substation 2 enters a communicable area of
the host station 1, it receives radio wave from the host
station 1 and starts its operation in Step 400.

In Step 401, the substation receives commands such

as the pilot ccmmand and read ccmmand transmitted from the



J1fi April 2003 - 25 fromcode informatior_ of said I D code when said
substation receives said inquiry signal transmtted by said incruiry signa
transmtting neans to transmt a first response signal cop@g%ﬂhqmogaid I D
code after waiting for a time corresponding to the selected digit
information; an information request -dbgnal transmitting means provided in
'said host station for transmtting an information request signal for
requesting informati on of the received substation including the I D code

t hereof when said host station receives said first response signal
transmtteddy saitdidd rst response signal transmtting neans; and a second
reSpOnSe signal transmtting nmeans provided in said substation for
transmtting a secorth r s5eens¢08j gnad tie sdidchostnstati omhatiear saiigk | D
code contai ned in the information request sigr_al coincides with the ID
code of saahmsaMsstreeddiored B A aonmfliniicata gn loys temrzetdveen reothostI St ati on
and one or nore non-contact tags respectively having an unique |ID code

whi ch ent ért & ardr P41y ' gngmranye tdfe guiatasssadstagdesn, tac dfme At anh
inquiry s_rnal transmtting neans provided in sa' _d host staticn for
transmittilftg Bh # ngampgngi girdierwithan Lhy RHEOE eFRIP2RE, pdite RFaE SR d
non-COr~t3Ct tag entering said nonitoring range; a SE12C~~o=: ! Tl c3P5
proL' ' ~d- 2AVADCES) & |SEep COltdxt tag fO Sc~eCt' ug atime S :~

f~OPl ocde ":f~~?'€%*§égﬁ &6},S@ﬁedsbggta%?oépégkeggggeé2% certain
digit for selecting a time slot for transmitting a pilot
response in the following Step 404 based on the ID code of
its own. That is, it is determined that which digit should
be selected in the ID code based on a number of times "T" of
pilot response transmitted in the past. It corresponds, for
example, to that the substations 2a and 2b select the third
digit, i.e., the position of hundreds, at time E in FIG. 2.
Then, 1in Step 404, a J-th digic value i, is selected from a
value "J" determined in Step 403. This corresponds to that
the substation 2a whose ID code is 124 selects "1" of the
digit of 100 as its time slot and that the substation Zb
whose ID code is 624 selects "6" of the digit of 100 as its
time slot. That 1s, the selection of the time slot is
determined <corresponding to the number of times of
re-transmission. While the digit 1is shifted from a lower
digit to  higher digit as the number of times of

re-transmission increases in the present inventiocn, it may be

p—

shifted from a higher digiz to lower dig:it or another method

the shifting method 1is

W

may ke adopted so long &

predetermined in the system.



~code correspondi ng to a nunber of
tag receives said inquiry signa
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process advances to Step 408 from Step 402, will be
explained.

In Step 408, it is discriminated whether the ID
code contained in the received command coincides with the ID
code of its own or not. When the ID codes coincide, the
process advances to Step 409 and when they do not coincide,
it is judged that the command is not what addressed to the
own station and the process is ended right away.

In Step 409, it 1is discriminated whether the
termination of transmission of pilot response has been set in
Step 407 or not. When the termination of transmission of
pilot response has been set, the process advances to Step 410
because the wvalue (T) is positive, and on the other hand,
when the termination of transmission of pilot response has
not been set, the process is ended.

In Step 410, it 1is discriminated whethexr the
received command is a read command (for reguesting to send
tag's individual information) or not. When it is the read
command, the process advances to Step 411 and when it is
another command other than the read command or when it is the
end command, the process advances to Step 412.

In Step 411, the substation sends tag's individual
information of its own corresponding to the information
requested by the rece:ved read command. Thereby, the host
station 1 can receive and record the information of the
substation,.

Ne:xt, when the command recelived from the process in
/
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making a communication again with another host station.
When the tag executes an only transmission of tag
information, the process may be simplified as shown in FIG.
5.
As described above, according to the present
invention, the substation (non-contact tag) transmits a
response signal corresponding to an inquiry signal from the
host station after waiting for a time which corresponds to
information which is based on the unique ID code of the
substation, so that the communication system may be provided
in which the response signals of a plurality of tags will not
conflict and the probability of a communication failure due
to the conflict 1s reduced to czero by finite times of
re-transmissicn.

While preferred embodiments have been shown and
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cregoing preferred
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embodiments, variations thereto will occur to those skilled
in the art within the scope of the present inventive concepts

which are defined in the appended claims.
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A communication system between a host station and
one or more substations respectively having an unique ID code
which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in
said host station for transmitting an inquiry signal to said
substation entering said monitoring range with a
predetermined period;

an inquiry signal discriminating means provided in
said substation for discriminating whether a signal
transmitted from said host station is said inquiry signzal or
not;

a selection means provided in said substation for
counting a number of times of discrimination of said inquir

signal made by said inquiry signal discriminating means to

-4
=]

select certain digit information from code information

A\l

said ID code corresponding to the counted number of times of
discrimination; and

a response signal transmitting means provided in
said substation for transmitting a response signal containing
said ID code after waiting for a time corresponding to the

digit information selected by said selection means.

2. The communication svstem according to Claim 1,
wherein said host station has informaticn reguest signal

Cransmitting means fer transmitting an information reguest
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the response signal from said substation within a
predetermined time; and
said substation comprises:
an ID code discriminating means for discriminating,
when said substation receives the information request signal
from said host station, whether said ID code contained in the
information request signal coincides with the ID code of said
substation; and
an information signal transmitting means for
transmitting predetermined information which corresponds to
said information reguest signal to said host station when
said ID code is determinecd to be that of said substation by

said ID code discriminating means.

3. A communication system between a host station and
one or more substations respectively having an uvnique ID code
which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in
said host station for transmitting an inguiry signal to said
substation entering said monitoring range with a
predetermined per:iod;

a firs:t response signal transmitting mesans provided
1n said substation for selecting certain a:git information

from code information ¢f sz22 ID code when said substation
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receives said inquiry signal transmitted by said inquiry
signal transmitting means to transmit a first response signal
containing said ID code after waiting for a time
corresponding to the selected digit information;

an information request signal transmitting means
provided in said host station for transmitting an information
request signal for requesting information of the received
substation including the ID code thereof when said host
station receives the first response signal transmitted by
said first response signal transmitting means; and

a second response signal transmitting means
provided in said substation for discriminating, when said
substation receives the information request signal
transmitted by said information request signal transmitting
means, whether said ID code contained in the information
request signal coincides with the ID code of said substation
and when they coincide, for transmitting a second response

signal to said host station.

4. A communication system between a host station and

one or more non-contact tags respectively having an unigue ID

code which enter a monitoring range of said host station,
comprising:

an inguiry signal transmitting means provided in

said host station for transmitting an inquiry signal with a

predetermined period to said ncn-contact tag entering said
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transmitted from said host station is said inquiry signal or
not;

a selection means provided in said non-contact tag
for counting a number of times of discrimination of said
inquiry signal made by said inquiry signal discriminating
means to select certain digit information from code
information in said ID code corresponding to the counted
number of times of discrimination; and

a response signal transmitting means provided in
salid non-ccntact tag for selecting a time slot which is a
position of time determined by diving said predetermined
period with predetermined intervals and for transmitting a
response signal containing said ID code with a timing

corresponding to the selected time slot.

3. A communication system between a host station and
one or more substations respectively having an unique ID code
which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in
szid host station for transmitting an inquiry signal to said
substation entering said monitcr range with a predetfermined
period;

a firsc respense signal transmitting means provided

)]

in sa:d substation for selecting csrtain digat information
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containing said ID <code after waiting for a time
corresponding to the selected digit information;
an information request signal transmitting means
provided in said host station for transmitting an information
request signal for requesting information of the received
substation including the ID code thereof when said host
station receives said first response signal transmitted by
said first response signal transmitting means; and
a second response signal transmitting means
provided in said substation for transmitting a second
response signal to said host station when said ID code
contained in the information request sicgnal coincides with

the ID code of said substation.

6. A communication system between a host station and

one or more non-contact tags respectively having an unigue ID

code which enter a monitoring range of said host station,
comprising:

an inquiry signal transmitting means provided in

said hest staticn for transmitting an incuiry signal with a

predetermined period to said non-contact tag entering said

monitoring range;
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code corresponding to a number of times of receiving when
said non-contact tag receives said inquiry signal transmitted
by said inquiry signal transmitting means;

a response signal transmitting means provided in
said non-contact tag for transmitting a response signal
containing said ID code with a timing corresponding to said
time slot selected by said selection means;

an information request signal transmitting means
provided in said host station for transmitting an information
request signal for requesting information of the received
non-contact tag including said ID code therecf when said host
station receives said respeonse signal containing said ID code
transmitted by said response signal transmitting means; and

an information request response signal transmitting
means provided in said non-contact tag for transmitting an
information request response signal to said host station when
said non-contact tag receives the information request signal
transmitted by said information reguest signal transmitting
means and when said ID code contained in said information
request signal coincides with the ID code of said ncn-contact

tag.



