
;e3e.**+<-R-p.6.T.cp %16 April 2003 -1 TITLE OF THE INVENTION
COMMUNICATION .,.n SYSTEM  CROSS REFERENCE TO RELATED APPLICATION This
application claims the benefit of priority of the prior Japanese patent
application No. 5-27436l filed on November 2, 1993, the contents of which
are incorporated herein by reference. 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 relates to a communication. sys tem for
implementing process i ng such as data communicate on by identifying a
plurality of moving substations. 2. Description of the Related Art
Conventionally, a communication between a host 



station and a substation util i zing 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 e:{ist, there has been a problem that responses to the polling
from the host station made from the substations conflict and thereby no
communication carver: can be made. L Then as a method for so l ving such a
problem em, ..a   16 April 2003 -2 communicati on method disclosed in
Japanese Patent Publication No. Hei. 3-2271 for example has been proposed.
According to this method, when a monitor station, i . a . , a host station,
issues an inquiry signal contai ning a monitor station ID code and when a
tag circuit, i.e., a substation, generates a response signal containing a
tag circuit ID code in response to the inquiry signal, the response signal
generated by the tag circuit is input at random to either one time slot
among a plurality of time slots provided in the monitor station. However,
the prior art method described above has a problem that although it
provides 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 selecti ng 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 (1/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
teat, a method of increasi ng a number of time slots or of increasing a
number of times of re-transmission is conceivable and may in tact allow to
reduce the probability of a communicat ion on failure due to the conflicts
to a negligible degree However when the tag is   



16 April 2003 -3 attached to an object moving in high speed for example, a
sufficient number of time slots or sufficient number of times of
re-transmission may not be assured because a communicable time between the
host station and the substation is limited. SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to solve the
aforementioned problem 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 i
nventive communication sys tem between a hos t station an_d one or mere
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 inquiry 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 transmit ted from the host station is the
inquiry signal or not; an sel ection means for counting a number of times
of discrimination of the inquiry signal mace by the inquiry   16 April 2003
-4 signal discriminating means to select certain digit information from
code information in the ID code individual to the substation corresponding
to the counted number of times of discrimination; and 



a response signal transmitting means for transmitting a response signal
containing the ID code after waiting for a time corresponding to the digit
information selected by the selection means. Preferably, the host station
further comprises an information request signal transmitting means for
transmitting an information request signal for requesting information of
the received substation including the ID code thereof when the host station
receives the response signal from the substation within a predetermined
time: an_d the substation comprises an ID code discriminating means for
discriminating, 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 si gnal 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 S t S to station  transmits ,...__ inquiry V S
ignal  to the substations.   16 April 2003 -5 entering the monitor range
through the inquiry signal transmitting means with the predetermined
period. Then, the substation discriminates whether the signal from the host
station is the inquiry signal or not by the inquiry signal discrimina ting
means . When it is discriminated to be the inquiry signal, certain digit
information is selected from the code information of the ID code
corresponding to a number of times of discrimination by the selection
means. Then, the response signal transmitting means transmits the response
signal containing the ID code after waiting for a time corresponding to the
selected digit information. Here, the ID code i s represented by "m" di gi
ts in a base "n" number (nadic) system, the notation of which is, for
example, ID i Ti;~_, . . . i~ . . . iii, (wher e, G s i_ < n, 1 s j s m) .
The J selection means in each substation selects j-th digit information i_
fog example f=om the code corresponding to the J discrimination of the
inquiry sign_al. Then, 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 avoided
if their each j-th digit information differs. Incidentally, if a plurality
of subs rations whose j-th ^=gi digit  information i; is equal en ter the
moni toring range signals transmuted from the response signal transmitting
means conflict each ether and cannot be taken In t0 the host .station' 0::.
Then not receiving the  



16 April 2003 -6 response signals from the substations, the host station
re-transmits the inquiry signal in the next period. The substation counts a
number of times of discrimination for discriminating the inquiry signal by
the selection means every time the inquiry signal discriminating means
discriminates the inquiry signal and updates (shifts) a 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 inquiry signal transmitting means, the substation
selects digit information corresponding to (j+1)-th digit information i~t,
to re-transmit the response signal. Then the substation repeats this
operation sequentially so long as the inqui ry si gnal 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 words the conflict of the
response signals can be avoided by at most m-times transmission. Assume
further that the host station has received the response sign_al from the
substation within a certain period of time. At this time, although there is
no problem if a11 the .:format=on which the host sub.station requires can
be contained in the response signal, there :~:appens a case that the host
station requires too much information to be contained therein. Then, the
host station transmitsthe   16 April 2003  signal for requesting
information of the received substation, while including the ID code of the
substation, by the information request signal transmitting means. Then,
receiving the information request signal from the host station, the
substation discriminates whether the ID code contained in the received
information request signal coincides with that of the substation by the ID
code discriminating means and when they coincide, the substation transmits
certain information which corresponds to the information request signal to
the host station. Accordingly, the substation can tran_smit the information
which cannot be contained only in the above-mentioned response signal
correctly to the host station based on the information request sign_al from
the host s tati on_. The above and other related objects and features of
the present invention will be appreciated from a study of the following
detailed description, the appended claims, and drawings, a11 of which form
a part of this application. BRIEF DESCRIPTION OF THE DRAWINGS In the
drawings: FIG. 1 is a block diagram showing one embodiment of the present
invention; FIG. 2 i s a time chart showing communication states of one
embodiment of the present invention; FIG. 3 is a flowchart showing
processing operations of a host station shown ~n SIG. l; 



16 April 2003 _g_ FIG. 4 is a flowchart showing processing operations o~ a
substation shown in FIG. l; and FIG. 5 is a flowchart showing processing
operations of a substation according to another embodiment. DETAINED
DESCRIPTION OF PREFERRED EMBODIMENT Now the present invention will be
explained based on preferred embodiments thereof shown in the drawings.
FIG. 1 is a block diagram showing a communication system of the present
invention and FIG. 2 is a time chart for explaining communication states of
the commur_ica~ior_ system to which the present invention is applied. In
FIG. 1, a host station 1 reads a tag owner ID and transmits/receives data
between a plurality o. substations (non-contact tags) 2 through radio. The
host station 1 is provided for example at a gate of a highway to collect
and record information (vehicle information, oT~rner 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 station transmits is very
weak and the hos t station has an area communicable with the substatior_s
near the gate. The substation 2 is a non-contact tag or the like and stores
information ( tag =D, tag owner I7, atc. ) which the host Station 1 aSkS
for. Now a St~>?cture of the hOSt StatlOn 1 will be e:~plained below. Wi
t:~-~n tie s~~bs~~.~yon 2, Gn ar~ter:na 21 for   1fi April 2003 



-9 transmitting/receiT,ring radio wave between the host station 1 and a
modulating/demodulating section 22 for demodulating received data and
modulating data to be transmitted through the antenna 21 are provided.
Connected to the demodulating/modulating section 22 is a serial/parallel
converting section 23 which converts a serial digital signal demodulated by
the demodulating/modulating section 22 into a parallel signal and converts
a parallel signal output from a MPU (microprocessor) 24 into a serial
signal. The MPU 24 connected to the serial/parallel converting section 23
manages information and control communications of the substation and is
connected with a clock section 25, ROM 26, RAM 27 and timer section 28. The
clock section 25 generates synchronization signals to digitally control
each section within the substation. The RGM 26 is a non-viola;-ile memory
which stores programs for controlling commur_~ication and recording
operation and ID codes. The RP.M 27 is a random access memory which is used
as a communication buffer, data recording and work buffers and the like.
The timer section 28 generates an interruption at a specified time (for
example, by transmitting a response in a designated time slot) . Next, the
operation of the communication system constructed as described above w~ 1 1
be br~ fly e:~plained with reference to FIC. 2. Ft flrSt, at c p0-nt Oi
tlme a 1^ FIG. 2, the hOSt station 1 transmits a pvloL command CONS'
througr raclo from   1fi April 2003 - 10 the antenna. The pilot command
COM1 is an inquiry signal containing an ID code of the host station 1.
Then, each of substations 2a and 2b receive the transmitted pilot command
COM1. By the way, ID codes of the substations 2a and 2b are assumed to be a
decimal number and are 124 and 624, respectively, for example. Upon
receiving the pilot command COM1 at time A, each of the substations 2a and
2b selects a time slot of their own and transmits a pilot response RESla,
RESIb respectively at a point of time B based on the ID codes of their own.
By the way, in the present embodiment, a number of the time slots i s set
to be 10 and the ID code of the substation 2a to be 124 (decimal number)
and that of the substation 2b to be 624 (decimal number) to simplify the
relationship between the number of time slots and the ID codes of the
substations. When each s~,ibstation selects the time slot, it determines a
position cf the time sl of based on the digit information from the lower
digit of the ID code of their own. That is, in the present embodiment,
since the ID code of the substation 2a is 124, the value of the f~rs~
digit, i.e., a fourth time slct 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 resaonse ~ESla,
>?ESlb within the range of the t~:ne slot respectively selected. Due ~o
that, a conflict occurs because the substations 2a and 2b select the same
t~.me s' of arid transm~.t the p~ l et respons:,s   16 April 2003 RESla,
RESib respectively, Incidentally, at least ID code of the substation is
contained in the pilot response RES1. 



At time C, the host station 1 transmits the pilot command COM1 again and
each of the substations 2a and 2b receives this pilot command CCMl. Each of
the substations 2a and 2b, which received the second pilot command COMl,
selects a time slot fcr transmitting the respective pilot responses RESla,
RESlb based on the ID codes of their own. At this time, since the both
substations 2a and 2b have transmitted the respective pilot responses
RESla, R~Slb 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 select the second time slot and transmit the pilot responses RESla,
R~SIb respectively at time D. However, the pilct responses RES_a, RE5lb
tra:~s:n'_tted 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 CCM1 again and each of the substations 2a and
2b receives this pilot command CCM1. Each of the substations 2a and 2b,
which received the third pilot command COM1, selects a time slet for
transmitting their reS~eCtive pilot respcrsas RES?a, RESlb based or_ the ID
code of their own. At this time, since the both substations 2a ar_d 2b
ha~~e transmitte~~. their respective pilot resnor.ses R.ESia, nES~~b t;~~ce
~n the ;~ast, they use the   16 April 2003 -12 digit of 100 (the third
d~g~t) of the ID code of their own. F~ccordingly, the substation 2a selects
the first time slot and the substation 2b selects the sixth time slot.
Then, the substations 2a and 2b transmit their respective pilot responses
RESla, RESlb to the host station 1 within the ranges of the time slots
selected respectively. That is, the substation 2a transmits at time F and
the substation 2b transmits at time G. Because the pilot responses RESla,
RESlb of the substations 2a and 2b do not conflict this time, the host
station 1 can receive the pilot responses RESla, RESlb from the substations
2a and 2b. Next, at time H, in response to receivi ng the pilot responses
RESIa, RESlb from the substations 2a and 2b, the host station 1 transmits a
read command (for reGUesting to ser_d tag's own informatics) CO~i2
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 C0M2 transmi is information
cf its own RES2a. The host station 1 receives it and records as the tag
information of the substation 2a. Ne::t, at time J, in response to receivi
ng the pilot response RESlb from the substation 2b, the host station 1
transmits a read command COM3 in which the ID code of the substation 2b is
contained. Then, the substat~.on 2b having the specifies' ID cove receiv:.s
this read command COM_3. Then, dt t~.me ~, t~.e substation ?b which
recei~~ed 



16 April 2003 -13 the read command CO~i3 transmits 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 the vehicle which
has the non-contact tag and passes through the gate). Then, after repeating
the process of transmitting the read command and receiving information to
the 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 il-th time slot based on the value of the first
digit of the own ID code and transmi is the pilot response R,ES1. when a
number of time slots is "n", the ID code is represented by "m" di gi is in
a base "n" number system (n-adic system), the notation of which is, for
example, "i 1".~_i . . . 1~ . . . 1?1, ", whlCh means "i"~Xnm_,'r
~.~--Xn'~-?+ . . . + _, , i~ xn~ y , . . . +i~xn'-+i, xr." (where 0 s i~ <
n, 1 s j s m) . Then, as far as the pilot command COM1 is transmitted, the
substation repeats this operation seauentially (an i~-th time slot is
selected in the second time, ~-th time slot in the third time, ... and
im-th time slot in the m-th t~.me). 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 's un_cuely given, the conflict or the pilot
responses R,~'Sl can be aVOided w~ trin at most "m" times of transmission:.
In this embodiment, because the ID cede of the SllbStatlCn 1S uPlC'',~llel
V given by ~-:~ea dlgltS, tile COnfl lCt Ot   16 April 2003 - 14 the pilot
responses R~Sl can be completely avoided by twice re-transmissions in
maximum even when the pilot responses RES1 of the substations conflict.
Accordingly, the probability of the conflict at this time becomes zero.
Contrary to that, according to the method of selecting from ten time slots
at (pseudo) random, the probability of the conflict remains to be so large
as 0.001 at the point of time 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 reference to flowcharts shown
respectively in FIGs. 3 ar_d 9. At first, as s:~own in the flowchart in
FIG. 3, the host station 1 discriminates wnether there have been pilot
responses from s~.ibstations in the time sl ots in Step 301 . If no pilot
responses are received, the host station 1 advances to Step 302 assuming
that there has been a cor_flict 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 commar_d.
After the transmission, the host station 1 waits for a response from a
substation at "n" time slots. This is Step 303. Returning again to Step
30l, it is Discriminated whether there Nave been respcnses p=rom
substations in "n" time slots. T?:at is, the processes o. Steo 3S1 through
Steo 303 a~2 repeated until Dl.lot reSDOrSeS IrOm SubSt3ticns are received.
T his means ti:at the o~.lot com~-nand vs transm~ tted Wit:l a
~~"eCete~:Iti:=ed pe'_''_~C. 



1G April 2003 -15 When there has been a pilot response from a substation 2,
the answer of Step 30l becomes Yes. Then, in Step 304, the host station 1
transmits a read command (for requesting to send tag's individual
information) in which a certain ID code of the responded substation is
contained based on the contents of the received pilot response. In the
following 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 command (Step 306) and receives
a response (Step 307) as necessary and transmits an end command to the
substation 2 in the end (Step 308). The communication with the substation 2
is finished when the end command is transmitted and the process returns to
Step 3G1. If there remains a 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 res~aonse is received, the
host station 1 shifts to the process in Step 302 for transmitting the pilot
command. The host station 1 repeats t:~e above-mentioned processes. Next,
the operation of the substation will be explained wish 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 a:_;~
starts its operation in Stew 400. I=~ Step 40l, the substation receives
comma:~ds such as the pylc~ command and read command tra:_s;mtted from the
16 April 2003 -16 host station 1. In Step 402, it is discriminated whether
the command received in Step 401 is a pilot command or not. If it is a
pilot command, the process advances to Step 403 and it is a command other
than the pilot command, the process advances to Step 408. In Step 403, the
substation determines a 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 or. 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 . a . , the positi or_ of
hundr eds, at ti me E in FIG . 2 . Then, in Step 404, a J-tn digit value i;
is selected from a value "J" determined in Seep 403. Tris corresponds to
that the substation 2a whose ID cods is 124 selects "1" of the digit of 100
as its time slot and that the substation 2b whose ID code is 624 selects
"6" of the digit of 100 as its time slot. That is, the selection of the
time slot is determined corresponding to the number of times of
re-transmission. While the digit is shifted from a lower digit to hig::er
digit as the number of times of re-transmissicn increases in ~'~e present
ir.venticn, it may be shifted from a higher d~gi~ to l~~wer digit or
another method may be adopted so 'o~.c as t:^e shifting :net:~od is
piedE'~.p~:Tli!'la~ 1_^_ the SVS~':T.l. 



16 April 2003 -17 In Step 405, the substation waits (delays) until the time
of t:~e time slot determined in Step 404 comes. In Step 406, the substation
transmits a pilot response containing the ID code of its own as a reply to
the pilot command. That is, the substation transmits the pilot response by
delaying by the time specified in Step 405. In Step 407, the substation
sets a termination of transmission of the pilot response to end the process
(Step 415). By the way, a number of times (T) which the substation has
transmitted the pilot response is specified by setting the termination of
transmission of pilot response. That is, the value (T) specified by setting
the termination of transmission of pilot response is utilized as a
judgement condition for selecting a digit of the ID code to select a
certain time slot corresponding to the number (figure) in the selected
digit in Steps 403 and 404. The substation receives the pilot command
transmitted from the host station 1 and can transmit the pilot response at
a position of the time slot determined from the ID code cf its own by t:~e
process described abcve. Thereby, the host station 1 receives the pilot
response transmitted from the substation by dividing one channel timewise
into 10 subdi visi ons for eYamnle and can communicate with the
s~sbstatior_ using the TD code ef the substation contai:.ed i:~ the c~i '
of resocnse . Ne:; t, a case where the command r ece' ved in S tep 4 01 15
a Command Ouie~ tr?~n the 011 Gt COIiLiTla:"1C, '_ . a . , w~'lell t~':e
16 April 2003 -18 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 is
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 value
(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 is discriminated whether the received command is a read
command (for requesting 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 tze read command or when it is the end command,
the process advances to Step 412. In Step 411, the substation. sends tags
individual information of its own. corresponding to the information
requested by she received read command. Thereby, the host station 1 can
receive and record the ~.ntor:~ation of the substation. Ne::t, wren t?~e
command revel ved prom the process in   1 fi April 2003 -19 Step 410 is
another command and the process advances to Steo 412, it is discriminated
whether the command is the end command or no t . I f it is not the end
command, a process corresponding to the other received command is executed
in Step 414. On the other hand, if the received command is determined to be
the end command in Step 412, the termination of transmission of pilot
response is reset, i.e., the value (T) is reset to zero, to end the
process. By the way, the number of transmission times of the pilot response
is set to zero by resetting the termination of transmission of pilot
response to be able to correctly select a time slot when making a
communication again with another host station. When the tag e:~ecutes 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 w:^_ch is based cn the unicrue ID code of the s;
ibstation, so that the communication system may be provided in which the
response signals of a plurality of tags will not conflict and r~he
probabilit;a of a communication failure due to the cor_flic;. is reduced to
zero by finiLa Mmes of re-transmissic^. WW la preferred e_nbod~ments rave
been shown and deSCrlbed w~~.. ~e'~~?:Ce ~O tha iC~=~g01'.''.g
C~reierr~.^-'.~   16 April 2003 -20 



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.   1 G April 2003 What is claimed is: 1. A communication
system between a host station and one or more substations respectively havi
ng 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 whetrer
a signal transmitted from said hcst stati on is said inqui ry signal or
not; a selectior_ means prov~-ded in said s~,~bstation for counting a
number of times of discrimination of said inquiry signal made by said
inquiry signal discriminating mear_s to select certain digit information
from code information in said ID code corresponding to the counted nLmber
of times of discrimination; and a response signal transmitting means
provided in sai d subs ration for trar_smitti ng a response si final
containing said ID code after waiting for a time ccrres~onding to the digit
information selected by said selection means. 2. The commur:icaticn system
accoruing tc Claim 1, Wherein Scid host StatlOn hds ~nformaticn reauest
Signal t~ 3:15m1 t ring mec:~S fCr trd::sm~. t t1:1 do i ^ ~0=and t0:1
reC',yueS t   



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 from said substation within a predetermined
time; and said substation comprises: an ID code discriminating means for di
scriminating, 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 sigr_al transmitting means for transmitting predetermined
information which corresponds to said information request s=gnGl to said
host sr.ation when said ID code is determined to be that of sai d
s~,:bstat~ on by said ID code discriminating means. 3. A communication
system between a hose 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
enterir_g said monitoring range with a predetermined per_od; a f ~ rs ~
response si gnal transmi tt, ng means prove ded in said substation. for
selec~ing certain ~~~ _ informar.ion from code i:-:forma~ion cf sa I'~ code
whsn sa' d subs`a~ion   1 G April 2003 - 23  receives said inquiry signal
transmitted by said inquiry signal transmitting means to transmit a fi rst
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 trar_smitting means, whether said ID code
contained irl the ir_formation 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 s~~~stem between a host
station and one or mcr a nor.-contact tags r especti vely having an unique
I D code which enter a monitoring range of said hos t s tatiorl,
comprising: ar_ inquiry signal transmitting means provided in said host
station for t~ansmi~ting an inquiry signal wi~5 a ~.r.edet=m".~n Cd perlOd
t0 Sa'_~~ nCn-C~^,nt3Ct tag enter i ng Sa'.`d mo::ltoring ~G=l~e;   16
April 2003 -24 an inquiry signal discriminating means provided in said
non-contact tag for discriminating whether a signal 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 said non-contact tag for
selecting a time slot which is a position of time determined by diving said
predetermined period wi ~h predetermi ned intervals and for trar_smi sting
a response signal containing said ID code with a timing correspondir_g to
the selected time slot. 5. A communication system between a host station
and one or more subs rations respectively having an unique ID code which
enter a monitoring range of said best station, comprising: an inqui ry
signal transmi tti ng means provi ded in said host staticn for transmitting
an inquiry signal to said Subs to tion 2_T':tCring Sal.d mon i tCr range
with a prede ~arm~ned period; a fi~sC response signal trar_smit~ir_g mrar_~
provided 1n s~GW:: suCS ~dvi'.:n io= sc1 CC~~.'1~ l.C~ ~.3~n Clg! L
l.=~W:natlon 



1fi April 2003 - 25  from code informatior_ of said ID code when said
substation receives said inquiry signal transmitted by said incruiry 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 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 contai ned in the information request sigr_al coincides with the ID
code of said substa tlor_. 6. A communication system between a host station
and one or more non-contact tags respectively having an unique ID code
which enter a mor_~itor'ng range of said host station, comprising: an
inquiry s_rnal transmitting means provided in sa'_d host staticn for
transmitting an inauiry signal wi'~h a pr ede termir_ed per' od to said
non-COr~t3Ct tag entering said monitoring range; a SE12C~~o=: !Tlc3P5
prOL''~d-~.'t~ 1i1 SclC 1'1CU-COIItdCt tag fOi Sc~eCt'_ug a time S' :~
f~OPI CCdC ll:f~~?":Vd~lOri 1:1 Sa'_d ID   16 April 2003 -26 



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 i n said
host s ration for transmitting an informa Lion recruest signal for
requesting information of the receved non-contact tag including said ID
code thereof when said host station receives said response signal
containing said ID code transmitted by said response signal transmitting
means: and ar_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 request signal
transmitting means ar_~d when sai d ID code contained ~ n said i nforma~ion
request signal coincides wi;.h t'~e ID code of said nen-con~act tag.
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