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(54) DATA READ/WRITE DEVICE FOR ACTIVE TAG DEVICE, ACTIVE TAG DEVICE AND SYSTEM

(57) An active tag device includes: a wireless com-
munication unit to communicate with the data reading
writing apparatus wirelessly; and a controller to cause
the wireless communication unit to carry out data trans-
mission at intervals of a first period, and to cause to start
measurement of a second period set for determining a
timing for causing the wireless communication unit to car-
ry out carrier sense to detect data output by the data
reading writing apparatus, synchronously with the data
transmission, and to cause the wireless communication
unit to carry out the carrier sense after the second period
elapsed. The data reading writing apparatus includes: a
wireless communication unit to carry out wireless com-
munication with the active tag device; and a controller to
cause to start measurement of the first period set for syn-
chronizing with carrier sense of the active tag device after
the wireless communication unit detected reception of
data from the active tag device, and to cause the wireless
communication unit to carry out data transmission to the

active tag device during the second period after the first
period elapsed.
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Description

Technical Field

[0001] This technique relates to an active tag device
that can transmit and receive data, data reading writing
apparatus that transmits and receives data for the active
tag device and system thereof.

Background Technology

[0002] An active tag device is a kind of wireless IC tag
(RFID), and is a type of IC tag that contains a battery and
can communicate distance of dozens of meters apart. A
conventional active tag device can merely transmit data
for a reader writer apparatus (i.e. data reading writing
apparatus) but cannot receive data. However, recently,
an active tag device that can transmit and receive data
is making its appearance.
[0003] FIG. 1 illustrates a communication sequence
between this active tag device that can transmit and re-
ceive data and the reader writer apparatus. FIG. 1(a)
depicts a processing sequence of the active tag device.
Incidentally, different bands are used for the transmission
and reception. Specifically, data transmission processing
1001 is carried out, for example, every 1 second, and
carrier sense 1002 is carried out between the data trans-
mission processings 1001 independently of the reader
writer apparatus. When data transmission by the reader
writer apparatus is detected in the carrier sense 1002,
data reception processing 1003 is carried out. FIG. 1(b)
illustrates a processing sequence of a transmission unit
in the reader writer apparatus. Specifically, when data to
be transmitted to the active tag device occurs, data trans-
mission (i.e. data transmission processing 1009) contin-
ues, for example, during a period from 2nd second to 3rd
second and during a period from 6th second to 7th sec-
ond. Because the carrier sense of the active tag device
is carried out independently of the reader writer appara-
tus, the data transmission continues for one second or
more as a carrier sense interval in an example depicted
in FIG. 1(b) in order to successfully carry out the data
transmission to the active tag device. This causes the
consumedpower of the reader writer apparatus tobe in-
creased. Moreover, FIG. 1(c) illustrates a processing se-
quence of a reception unit in the reader writer apparatus.
The reception unit of the reader writer apparatus is al-
ways in a reception waiting state (hatched portions in
FIG. 1(c) represent the reception waiting state), and
when the reception unit detects the data transmission by
the active tag device, the reception unit carries out data
reception 1008, appropriately.
[0004] In addition, in FIG. 1, a problem in a case where
one reader writer apparatus exists was illustrated. How-
ever, also in a case where plural reader writer appara-
tuses are neighboring each other, another problem may
occur. As illustrated in FIG. 2A, for example, when plural
neighboring reader writer apparatuses (R/W) 1 to 4 in-

dependently carry out the data transmission, mutual in-
terference may frequently occur due to the long trans-
mission time. Specifically, as depicted in FIG. 2B, at time
A, there is possibility that the data transmission by the
reader writer apparatuses 2 to 4 causes the interference,
and the active tag device cannot receive data. In addition,
at time B, there is possibility that the data transmission
by the reader writer apparatuses 3 and 4 causes the in-
terference and the active tag device cannot receive data.
Furthermore, at time C, there is possibility that the data
transmission by the reader writer apparatuses 1 and 2
causes the interference and the active tag device cannot
be receive data.
[0005] Incidentally, a technique for preventing the ra-
dio wave interference includes a technique in which,
when information signal to its own station is received from
a base station, a terminal station transmits a state signal
to a wireless tag detection apparatus by power line com-
munication to prohibit the transmission of an inquiry wave
to a wireless tag during a predetermined period. Howev-
er, this technique does not presume the active tag device,
and does not handle the interference between the wire-
less tag detection apparatuses that transmit the inquiry
wave to the wireless tag.

Patent Document 1: Japanese Laid-open Patent
Publication 2006-338489
Patent Document 2: Japanese Laid-open Patent
Publication 2000-134220

Summary of the Invention

Problem to be solved by this Invention

[0006] Hence, there is no technique that can resolve
the aforementioned conventional problem.
[0007] Therefore, an obj ect of this technique is to pro-
vide a technique enabling efficient communication be-
tween the reader writer apparatus and the active tag de-
vice.

Means for solving the Problem

[0008] As one aspect of embodiments, a data reading
writing apparatus for an active tag device has a wireless
communication unit to carry out wireless communication
with an active tag device that is capable of carrying out
transmission and reception of data wirelessly; and a con-
troller to cause the wireless communication unit to start
measuring a first period that is set to synchronize with
carrier sense of the active tag device, after the wireless
communication unit detected reception of data from the
active tag device, and to cause the wireless communi-
cation unit to carry out data transmission during a second
period for the active tag device after the first period
elapsed.
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Brief description of the drawings

[0009]

FIG. 1 is a diagram representing a processing se-
quence in a conventional technique;
FIG. 2A is a diagram to explain a problem of the
conventional technique;
FIG. 2B is a diagram to explain the problem of the
conventional technique;
FIG. 3 is a functional block diagram of an active tag
device relating to a first embodiment;
FIG. 4 is a functional block diagram of a reader writer
apparatus relating to the first embodiment;
FIG. 5 is a diagram representing a processing se-
quence of the first embodiment;
FIG. 6 is a diagram representing a processing se-
quence of the first embodiment;
FIG. 7 is a diagram depicting a processing flow of
the active tag device relating to the first embodiment;
FIG. 8 is a diagram representing a processing flow
of the reader writer apparatus relating to the first em-
bodiment;
FIG. 9 is a diagram to explain an effect relating to
the first embodiment;
FIG. 10 is a system outline diagram relating to a sec-
ond embodiment;
FIG. 11 is a diagram depicting a processing flow of
the reader writer apparatus relating to the second
embodiment;
FIG. 12 is a diagram depicting a processing flow of
a host apparatus relating to the second embodiment;
FIG. 13 is a diagram to explain an effect of the second
embodiment;
FIG. 14 is a diagram to explain the effect of the sec-
ond embodiment;
FIG. 15 is a functional block diagram of the reader
writer apparatus relating to a third embodiment;
FIG. 16 is a diagram depicting an example of a set-
ting value determination table;
FIG. 17 is a diagram depicting a processing flow of
the reader writer apparatus relating to the third em-
bodiment;
FIG. 18 is a diagram depicting a processing flow of
the active tag device relating to a sixth embodiment;
FIG. 19 is a functional block diagram of the active
tag device relating to a seventh embodiment;
FIG. 20 is a diagram depicting a processing flow of
the active tag device relating to the seventh embod-
iment; and
FIG. 21 is a functional block diagram of a computer.

Best mode for carrying out the invention

Embodiment 1]

[0010] [FIG. 3 illustrates a functional block diagram of
an active tag device relating to this first embodiment. The

active tag device 100 has a controller 101, transmission
timer 102, Carrier Sense (CS) timer 103, transmission
data generator 104, reception data decoder 105, trans-
mitter-receiver 106 connected to an antenna, a carrier
sense unit 115 and memory 109. Incidentally, the active
tag device 100 further includes a battery 107 and power
supply controller 108 that supplies the power from the
battery 107 to the respective functional blocks.
[0011] The transmitter-receiver 106 includes a trans-
mitter 1061 and receiver 1062. The controller 101 has
an enable disenable controller 1011. The controller 101
is connected to the transmitter 1061 and receiver 1062
in the transmitter-receiver 106, and is further connected
to the transmission data generator 104, reception data
decoder 105 and carrier sense unit 115. The transmis-
sion data generator 104 is connected to the transmitter
1061 in the transmitter-receiver 106, and the reception
data decoder 105 is connected to the receiver 1062 in
the transmitter-receiver 106. Furthermore, the controller
101 is connected to the memory 109, and cooperates
with the transmission timer 102 and CS timer 103. The
carrier sense unit 115 is also connected to the receiver
1062.
[0012] The enable disenable controller 1011 of the
controller 101 outputs a control signal EN_ENC to the
transmission data generator 104, control signal EN_DEC
to the reception data decoder 105, control signal EN_TX
to the transmitter 1061 in the transmitter-receiver 106,
control signal EN_RX to the receiver 1062 in the trans-
mitter-receiver 106 and control signal EN_CS to the car-
rier sense unit 115. Furthermore, the controller 101 is
also connected to the power supply controller 108, and
outputs a control signal CTRL_POW. The control signal
CURL_PROW is used to control the power supply to the
respective modules through the power supply controller
108, and it is also possible to reduce the consumed power
by stopping the power supply instead of causing to stop
the operation by the control signal.
[0013] The transmission data generator 104 generates
encoded data by encoding data such as tag ID stored in
the memory 109 according to a predetermined encoding
method, and outputs the encoded data to the transmitter
1061 in the transmitter-receiver 106. The transmitter
1061 of the transmitter-receiver 106 modulates the car-
rier by the encoded data of the baseband, which was
received from the transmission data generator 104, to
transmit a Radio Frequency (RF) signal at a transmission
frequency. The receiver 1062 of the transmitter-receiver
106 receives and demodulates the received RF signal to
generate baseband encoded data, and outputs the base-
band encoded data to the reception data decoder 105.
The receiver 1062 also generates data representing car-
rier strength of the received RF signal, and outputs the
generated data to the carrier sense unit 115. The recep-
tion data decoder 105 decodes the encoded data re-
ceived from the receiver 1062 according to the predeter-
mined encoding method to generate decoded data, and
outputs the decoded data to the controller 101. The car-
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rier sense unit 115 determines whether or not the carrier
of the received RF signal exists, based on the data rep-
resenting the carrier strength, which was received from
the receiver 1062, and outputs the determination result
to the controller 101.
[0014] The controller 101 sets a value timer1, which
represents time to be measured by the transmission timer
102, to the transmission timer 102. The transmission tim-
er 102 measures the period timer1, and outputs a Wake-
up signal representing a timing for causing the transmitter
1061 to carry out the data transmission, to the controller
101. In addition, the controller 101 sets a value timer2 to
be set to the CS timer 103, to the CS timer 103. The CS
timer 103 measures the period timer2, and outputs a CS
start signal representing a timing for causing the carrier
sense unit 115 to carry out the carrier sense, to the con-
troller 101.
[0015] The memory 109 stores information such as the
value timer1 to be set to the transmission timer 102, value
timer2 to be set to the CS timer 103, data received from
the reader writer apparatus and the tag ID. If necessary,
the data is updated by the controller 101.
[0016] Incidentally, the controller 101 may be a dedi-
cated semiconductor device, or may be realized by a
combination of a program for realizing the functions de-
scriber later and a processor.
[0017] FIG. 4 illustrates a functional block diagram of
the reader writer apparatus relating to the first embodi-
ment. The reader writer apparatus 200 has a controller
201, transmission start timer 202, transmission end timer
203, transmission data generator 204, transmitter-re-
ceiver having a reception data decoder 205 and a trans-
mitter 206 connected to a transmission antenna, receiver
207 connected to the reception antenna and memory
208. Incidentally, the reader writer apparatus 200 is con-
nected with a host apparatus via a wire, for example.
[0018] The controller 201 is connected to the transmis-
sion data generator 204, reception data decoder 205 and
memory 208, and cooperates with the transmission start
timer 202 and transmission end timer 203. The transmis-
sion data generator 204 is connected with the transmitter
206, and the reception data decoder 205 is connected
with the receiver 207.
[0019] When the controller 201 receives a command
such as a tag ID request command from the host appa-
ratus, the controller 201 supplies data including such a
command to the transmission data generator 204. The
transmission data generator 204 generates data in a pre-
determined format, which includes the command re-
ceived from the controller 201 and the like, generates
encoded data by encoding the generated data according
to a predetermined encoding method, and outputs the
encoded data to the transmitter 206. The transmitter 206
modulates the carrier by the baseband encoded data re-
ceived from the transmission data generator 204 to trans-
mit the RF signal at a transmission frequency.
[0020] The receiver 207 receives the RF signal in the
reception frequency and outputs the reception data to

the reception data decoder 205. The reception data de-
coder 205 decodes the reception data from the receiver
207 according to the predetermined encoding method to
generate baseband encoded data, and supplies the gen-
erated decoded data to the controller 201.
[0021] The memory 208 stores the value timer3 to be
set to the transmission start timer 202, value timer4 to
be set to the transmission end timer 203, data received
from the active tag device 100, data received from the
host apparatus and the like.
[0022] The controller 201 sets the value timer3 repre-
senting a period to be measured by the transmission start
timer 202 to the transmission start timer 202. The trans-
mission start timer 202 measures the period timer3, and
outputs a transmission start signal representing a timing
that the data transmission to the active tag device 100 is
to be carried out, to the controller 201 after the end of
the measurement. Moreover, the controller 201 sets the
value timer4 representing a period to be measured by
the transmission end timer 203 to the transmission end
timer 203. The transmission end timer 203 measures the
period timer4, and, after the end of the measurement,
outputs a transmission end signal representing a timing
that the data transmission to the active tag device 100 is
to be ended, to the controller 201.
[0023] Incidentally, the controller 201 may be a dedi-
cated semiconductor device, or may be realized by a
combination of a program for realizing functions de-
scribed later and a processor.
[0024] Next, a processing sequence of the active tag
device 100 and reader writer apparatus 200 will be ex-
plained by using FIG. 5. FIG. 5(a) illustrates a processing
sequence of the active tag device 100, and data trans-
mission 301 is carried out for the reader writer apparatus
200 at intervals of timer1 (e.g. one second) . Moreover,
after start of the data transmission 301 and after timer2
elapsed, carrier sense 302 is carried out. In addition, FIG.
5(c) illustrates a processing sequence of the receiver 207
in the reader writer apparatus 200. The receiver 207 is
always in a reception waiting state (hatched portions rep-
resent the reception waiting state), and data reception
311 is carried out in response to the data transmission
from the active tag device 100. Moreover, FIG. 5(b) illus-
trates a processing sequence of the transmitter 206 in
the reader writer apparatus 200. In this embodiment, as
depicted in FIG. 5(b), after the detection of this data re-
ception 311 and after timer3 elapsed, data transmission
312 is carried out. This data transmission 312 is synchro-
nized with the carrier sense 302 of the active tag device
100, and is detected by the carrier sense of the active
tag device 100, and the active tag device 100 carries out
the data reception 303. Incidentally, because the data
transmission 312 is carried out during a period (timer4 -
timer3), the execution time of the data transmission 312
is shortened, and the consumed power is reduced.
[0025] A period X depicted in FIG. 5(a) will be ex-
plained in detail by using FIG. 6. For example, the timer1
is one second, timer2 is 200 ms, timer3 is 150 ms, and
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timer4 is 250 ms. FIG. 6(a) represents a processing se-
quence of the active tag device 100, FIG. 6(b) represents
a processing sequence of the transmitter 206 of the read-
er writer apparatus 200, and FIG. 6(c) represents a
processing sequence of the receiver 207 of the reader
writer apparatus 200. As depicted in FIG. 6, the trans-
mitter 1061 of the active tag device 100 carries out the
data transmission 301 at intervals of timer1, and the car-
rier sense 302 is carried out after timer2 (= 200 ms)
elapsed from the start of the data transmission 301. On
the other hand, the receiver 207 of the readerwriter ap-
paratus 200 carries out data reception 311 in response
to the data transmission 301 by the active tag device 100.
Then, after the timer3 elapsed since the start of the data
reception 311, the transmitter 206 of the reader writer
apparatus 200 starts the data transmission 312. The data
transmission 312 is carried out during a period (timer4 -
timer3) = 100 ms. In response to this data transmission
312, the receiver 1062 of the active tag device 100 carries
out data reception 303. Thus, when the timing of the car-
rier sense by the active tag device 100 is determined, it
is possible to adjust the data transmission timing of the
reader writer apparatus 200, and it is also possible to
shorten the data transmission time. Therefore, the con-
sumed power of the reader writer apparatus 200 can be
reduced.
[0026] Incidentally, there is a case when one reader
writer apparatus 200 communicates with plural active tag
devices 100. However, the clocks of the respective active
tag devices 100 normally have differences, and even
when the same value is set to timer3, the possibility that
the timings are different is very high. Therefore, the com-
munication is carried out without any problem.
[0027] Next, a detailed processing to realize the
processing sequences illustrated in FIGs. 5 and 6 will be
explained by using FIGS. 7 and 8. First, a processing of
the active tag device 100 is explained by using FIG. 7.
The controller 101 determines whether or not the period
timer1 set to the transmission timer 102 elapsed (step
S1). When the period timer1 elapsed, the transmission
timer 102 outputs the Wakeup signal to the controller
101. Therefore, the controller 101 determines whether
or not the Wakeup signal is received. When the period
timer1 does not elapse, the controller 101 waits until the
signal is received. When the period timer1 elapsed and
the Wakeup signal is received, the controller 101 sets
timer1 stored, for example, in the memory 109 to the
transmission timer 102, and sets timer2 similarly stored,
for example, in the memory 109 to the CS timer 103 (step
S3). The transmission timer 102 and CS timer 103 start
the measurement of the periods corresponding to the
values when the values are set.
[0028] Moreover, after the step S3 or at the same time
as the step S3, the enable disenable controller 1011 of
the controller 101 instructs the transmission data gener-
ator 104 and transmitter 1061 by the EN_ENC signal and
EN_TX signal to start the processing, and outputs data
to be sent to the transmission data generator 104 to

cause the transmission data generator 104 to generate
transmission data, and causes the transmitter 1061 to
transmit the transmission data to the reader writer appa-
ratus 200 at the transmission frequency (step S5) . When
the data transmission ends, the enable disenable con-
troller 1011 stops the operation of the transmitter 1061
and transmission data generator 104 by the EN_TX sig-
nal and EN_ENC signal to reduce the power consump-
tion.
[0029] Furthermore, the controller 101 determines
whether or not the period timer2 set to the CS timer 103
elapsed (step S7). When the period timer2 elapsed, the
CS timer 103 outputs the CS start signal to the controller
101. Therefore, the controller 101 determines whether
or not the CS start signal is received. When the period
timer2 does not elapse, the controller 101 waits until the
period timer2 elapsed. When the period timer2 elapsed
and the CS start signal was received, the controller 101
instructs the receiver 1062 and carrier sense unit 115 by
the EN_RX signal and EN_CS signal to start the process-
ing, and causes them to carry out the carrier sense, by
causing the receiver 1062 to output data of the reception
level to the carrier sense unit 115, and causing the carrier
sense unit 115 to determine based on the data of the
reception level whether or not a carrier signal of the re-
ceived RF signal exists, and receiving the determination
result (step S9).
[0030] The controller 101 determines whether or not
the determination result received from the carrier sense
unit 115 indicates that the carrier wave was received from
the reader writer apparatus 200 (step S11). When the
carrier wave is not received, the processing returns to
the step S1. Incidentally, in order to reduce the power
consumption, the controller 101 stops the operation of
the receiver 1062 and carrier sense unit 115 by the EN_
RX signal and EN-CS signal.
[0031] On the other hand, when the carrier wave was
received, the controller 101 instructs the reception data
decoder 105 by the EN_DEC signal to start the process-
ing, and carries out a reception processing that includes
causing the receiver 1062 to generate reception data
from the received RF signal, causing the reception data
decoder 105 to generate decoded data from the recep-
tion data, and receiving the decoded data (step S13).
The controller 101 carries out a processing such as up-
dating contents of the memory 109, for example, by the
received decoded data (step S15). After the completion
of the reception processing, in order to reduce the con-
sumed power, the controller 101 stops the operations of
the reception data decoder 105 and receiver 1062 by the
EN_DEC signal and EN_RX signal.
[0032] After that, the processing returns to the step S1,
unless it is determined that the processing ends because
of any reason (step S17: No route). On the other hand,
when it is determined that the processing ends because
of any reason, the processing ends (step S17: Yes route).
[0033] Next, a processing of the reader writer appara-
tus 200 is explained by using FIG. 8. In the reader writer
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apparatus 200, the receiver 207 is always in a reception
waiting state. Therefore, when the receiver 207 receives
the RF signal at the reception frequency from the active
tag device 100, the receiver 207 generates reception da-
ta from the RF signal, and outputs the reception data to
the reception data decoder 205, and the reception data
decoder 205 decodes the reception data received from
the receiver 207 according to a predetermined encoding
method to generate baseband encoded data, and sup-
plies the generated decoded data to the controller
201.When the controller 201 starts receiving the decoded
data from the reception data decoder 205 in this way, the
controller 201 sets timer3 stored, for example, in the
memory 208 to the transmission start timer 202, and sets
timer4 stored, for example, in the memory 208, to the
transmission end timer 203 (step S23) . Incidentally, the
data reception continues separately from the step S23
(step S25). Because the data reception itself continues
separately from the step S23, the dotted block is depicted
in FIG. 8. In addition, the transmission start timer 202
and transmission end timer 203 start measuring the pe-
riod respectively corresponding to timer3 and timer4
when the values are set.
[0034] Then, the controller 201 determines whether or
not the period timer3 set to the transmission start timer
202 elapsed (step S27). When the period timer3 elapsed,
the transmission start timer 202 outputs a transmission
start signal to the controller 201. Then, the controller 201
determines whether or not the transmission start signal
was received. When the period timer3 elapsed, the
processing returns to the step S27. On the other hand,
when the period timer3 elapsed and the transmission
start signal was received, the controller 201 outputs data
instructed, for example, from the host apparatus, to trans-
mit, to the transmission data generator 204, and carries
out a transmission processing by causing the transmis-
sion data generator 204 to generate transmission data,
further causing the transmitter 206 to generate a trans-
mission RF signal according to the transmission data and
transmit the transmission RF signal to the active tag de-
vice 100 (step S29). This transmission processing con-
tinues until a transmission end signal is received as de-
scribed later.
[0035] On the other hand, the controller 201 deter-
mines whether or not the period timer4 set to the trans-
mission end timer 203 elapsed (step S31). When the pe-
riod timer4 elapsed, the transmission end timer 203 out-
puts a transmission end signal to the controller 201.
Therefore, the controller 201 determines whether or not
the transmission end signal was received. When the pe-
riod timer4 does not elapse, the processing returns to
the step S29. On the other hand, when the period timer4
elapsed and the transmission end signal was received,
the controller 201 stops the data output to the transmis-
sion data generator 204 to stop the transmission of the
RF signal from the transmission 206 (step S32). After
that, the processing returns to the step S21, unless it is
determined that the processing ends because of any rea-

son (step S33: No route). On the other hand, when it is
determined that the processing ends because of any rea-
son, the processing ends (step S33: Yes route).
[0036] By carrying out the aforementioned processing,
it is possible to sufficiently communicate between the
reader writer apparatus 200 and the active tag device
100 even when the data transmission period in the reader
writer apparatus 200 is shortened. In addition, it becomes
possible to efficiently utilize the band of the radio wave.
[0037] Moreover, as depicted in FIG. 9, even when the
reader writer apparatuses 1 to 4 are neighboring each
other, the possibility that the data transmission interferes
each other is greatly reduced, because the data trans-
mission period by the reader writer apparatus 200 is
shortened as described above. Namely, the communi-
cation efficiency between the active tag device 100 and
the reader writer apparatus 200 is improved.

[Embodiment 2]

[0038] In case of the first embodiment, when plural
reader writer apparatuses 200 receive the RF signal out-
putted by the same active tag device 100, the plural read-
er writer apparatuses 200 may carry out the data trans-
mission simultaneously to cause the interference. This
embodiment deals with such a case.
[0039] FIG. 10 illustrates a system outline relating to
the second embodiment. Here, the reader writer appa-
ratuses A to C are connected to a host apparatus 450
through a network 401. The network 401 is a wired net-
work, for example. However, it may be a wireless net-
work. The reader writer apparatus 200 in this embodi-
ment has a radio wave strength measurement unit 209
that measures the radio wave strength based on the re-
ception data from the receiver 207 in addition to the func-
tions depicted in FIG. 4. The radio wave strength meas-
urement unit 209 outputs radio wave strength data that
is a result of the radio wave strength measurement to the
controller 201. Incidentally, the controller 201 transmits
an identifier (ID) of the reader writer apparatus, received
decoded data (including a tag ID) and the radio wave
strength data to the host apparatus 450 through the net-
work 401.
[0040] The host apparatus 450 has a data transmis-
sion reception unit 451 that carries out data communica-
tion through the network 401, controller 452 and radio
wave strength determination unit 453. When receiving
data through the network 401, the data transmission re-
ception unit 451 outputs the reception data to the con-
troller 452, and transmits data and a transmission instruc-
tion to a reader writer apparatus relating to the instruction
from the controller 452 in response to the instruction of
the controller 452. The controller 452 outputs a tag ID,
an ID of a transmission source reader writer apparatus
and radio wave strength data to the radio wave strength
determination unit 453. The radio wave strength deter-
mination unit 453 identifies an ID of the reader writer ap-
paratus whose received radio wave strength is strongest
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from the received radio wave strength data for the same
tag ID, and outputs the ID of the reader writer apparatus
as a comparison result to the controller 452. When the
controller 452 receives the ID of the reader writer appa-
ratus whose received radio wave strength is strongest
as the comparison result, the controller 452 causes the
data transmission reception unit 451 to transmit data to
be transmitted and a transmission command to the iden-
tified reader writer apparatus.
[0041] The controller 101 of the reader writer appara-
tus 200, which received the data to be transmitted and
transmission command through the network 401, outputs
the data to be transmitted to the transmission data gen-
erator 204 to cause the transmission data generator 204
to generate the transmission data at the same timing as
that in the first embodiment, and causes the transmitter
206 to transmit an RF signal corresponding to the trans-
mission data.
[0042] Next, a processing of the respective reader writ-
er apparatuses 200 and host apparatus 450 will be ex-
plained by using FIGs. 11 and 12. First, a processing of
the reader writer apparatus 200 is explained by using
FIG. 11. The controller 201 determines whether or not
data was received from the active tag device 100 through
the receiver 207 and reception data decoder 205 (step
S41) . When no data is received from the active tag de-
vice 100, the processing returns to the step S41. On the
other hand, when the data was received from the active
tag device 100, the controller 201 receives the radio wave
strength data from the radio wave strength measurement
unit 209 that measured the radio wave strength from the
reception data from the receiver 207, and transmits the
radio wave strength data, decoded data received from
the reception data decoder 205 (which includes an tag
ID of the active tag device 100) and an ID of the reader
writer apparatus, which is stored, for example, in the
memory 208, to the host apparatus 450 through the net-
work 401 (step S43) . Then, the controller waits for the
transmission command and the like from the host appa-
ratus 450.
[0043] The controller 201 determines whether or not
the transmission command and data to be transmitted
was received from the host apparatus 450 within a pre-
determined period set so as to be in a timing that the data
transmission is carried after the period timer3 elapsed,
for example (step S45). When the transmission com-
mand and the like are not received within the predeter-
mined period, the processing returns to the step S41 as
considering this reader writer apparatus is not selected
as a reader writer apparatus 200, which will carry out the
data transmission to the active tag device 100 whose tag
ID was received this time.
[0044] On the other hand, when the transmission com-
mand and data to be transmitted was received within the
predetermined period, the controller 201 stores the data
to be transmitted, for example, into the memory 208, to
use the stored data for the transmission processing car-
ried out, for example, at the step S29 of FIG. 8 (step S47).

After that, the processing returns to the step S41, unless
it is determined that the processing ends because of any
reason (step S49: No route) . On the other hand, when
it is determined that the processing ends because of any
reason, the processing ends (step S49: Yes route).
[0045] Next, a processing flow of the host apparatus
450 is explained by using FIG. 12. First, the controller
452 determines whether or not an ID of the reader writer
apparatus, reception strength data and decoded data (in-
cluding an tag ID. In addition, it is also called the reception
data from the active tag device 100.) were received from
the reader writer apparatus 200 through the data trans-
mission reception unit 451 (step S51). When such data
is not received, the processing returns to the step S51.
When such data was received, the controller 452 stores
the received tag ID, the ID of the reader writer apparatus,
reception strength data and decoded data into a storage
device (not shown), and sets the tag ID, ID of the reader
writer apparatus and reception strength data to the radio
wave strength determination unit 453 as a comparison
target (step S53). The radio wave strength determination
unit 453 holds the reception strength data and ID of the
reader writer apparatus for each tag ID. Then, the radio
wave strength determination unit 453 identifies an ID of
the reader writer apparatus, which transmitted the recep-
tion strength data whose reception strength is strongest,
based on the reception strength data for the same tag
ID, which was received within the predetermined period,
and outputs the identified ID to the controller 452 (step
S57). Incidentally, when data was received from only one
reader writer apparatus 200 for one tag ID within the pre-
determined period, the radio wave strength determina-
tion unit 453 outputs the ID of that reader writer apparatus
200.
[0046] When the controller 452 receives the ID of the
reader writer apparatus from the radio wave strength de-
termination unit 453, the controller 452 causes the data
transmission reception unit 451 to transmit the data to
be transmitted, which is prepared separately, and the
transmission command to the reader writer apparatus
200 identified from the received ID of the reader writer
apparatus (step S59) . As illustrated in FIG. 10, the re-
ception strength data and the like were received from the
reader writer apparatuses B and C, and when it is deter-
mined that the reception strength of the reception
strength data from the reader writer apparatus C is
strongest, the data to be transmitted and transmission
command are transmitted to the reader writer apparatus
C.
[0047] After that, the processing returns to the step
S51, unless it is determined that the processing ends due
to any reason (step S61: No route). On the other hand,
when it is determined that the processing ends because
of any reason, the processing ends (step S61: Yes route).
[0048] By carrying out the aforementioned processing,
even when plural reader writer apparatuses 200 receive
data from the same active tag device 100, only one reader
writer apparatus 200, which will reply with data in re-
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sponse to the reception of data, is identified. For example,
as depicted in FIG. 13, it is assumed that the reader writer
apparatuses A to C are disposed so that the receptable
areas of three reader writer apparatuses A to C overlap
with each other. Then, when the active tag device 100 is
positioned about between the reader writer apparatuses
B and C, both of the reader writer apparatuses B and C
can receive data from the active tag device 100. In such
a case, when both of the reader writer apparatuses B
and C transmit data to the active tag device 100, the
interference of the radio wave occurs and there is pos-
sibility that the active tag device 100 cannot receive data.
However, as depicted in FIG. 14, in this embodiment,
only the reader writer apparatus C transmits data to the
active tag device 100, for example. Therefore, no inter-
ference of the radio wave occurs, and the possibility that
the active tag device 100 can receive data becomes high.

[Embodiment 3]

[0049] In the aforementioned embodiments, the value
timer3 is the same as that in all of the active tag devices
100. However, when the different value is used for each
active tag device 100, it becomes possible to decrease
the possibility that the interference of the radio wave oc-
curs in the communication. In this embodiment, a
processing to use the different value of timer3 for each
active tag device 100 will be explained.
[0050] FIG. 15 illustrates a functional block diagram of
the reader writer apparatus 200 in this embodiment. The
reader writer apparatus 200 in this embodiment further
has a setting value determination table 210 to set the
value timer3 in addition to the functions depicted in FIG.
4. The controller 201 receives combinations of the tag ID
and corresponding setting value timer3 from the host ap-
paratus or the like in advance, and sets the received data
into the setting value determination table 210. For exam-
ple, the setting value determination table 210 as depicted
in FIG. 16 is held. In an example of FIG. 16, a tag ID and
setting value are associated. When the controller 201
receives data for the setting value determination table
210 from, for example, the host apparatus or the like, the
controller 201 carries out data setting to the setting value
determination table 210, and when the controller 201 re-
ceives the tag ID from the active tag device 100, the con-
troller 201 searches the setting value determination table
210 by the tag ID to obtain the corresponding setting
value timer3.
[0051] Next, a processing of the reader writer appara-
tus 200 in this embodiment is explained by using FIG.
17. The controller 201 determines whether or not data
including a tag ID was received from the active tag device
100 through the receiver 207 and reception data decoder
205 (step S71). When no data is received from the active
tag device 100, the processing returns to the step S71.
On the other hand, when the data including the tag ID
was received from the active tag device 100, the control-
ler 201 searches the setting value determination table

210 by the tag ID to identify the corresponding value
timer3 (step S73) . Furthermore, the controller 201 de-
termines a value timer4 by adding a time (e.g. 100 ms),
for which the data transmission is carried out to the active
tag device 100 from the reader writer apparatus 200, to
the value timer3 (step S75).
[0052] After that, the processing returns to the step
S51, unless it is determined that the processing ends due
to any reason (step S77: No route). On the other hand,
when it is determined that the processing ends because
of any reason, the processing ends (step S77: Yes route).
[0053] By doing so, in the processing flow in FIG. 8,
the value timer3 is set according to each of the active tag
devices 100, and data transmission can be carried out
synchronously with the carrier sense of the active tag
device 100.
[0054] Accordingly, when plural active tag devices 100
exist, the possibility that the interference occurs can be
decreased.

[Embodiment 4]

[0055] In the third embodiment, an example that the
setting value determination table 210 that is an associa-
tion table of the tag ID and the setting value of timer3 is
used was illustrated. However, the table is not always
used. For example, a mathematical operational expres-
sion whose variable is the tag ID and which outputs the
setting value of timer3 may be defined, and at the step
S73 in the processing flow of FIG. 17, the setting value
of timer3 may be calculated by the mathematical opera-
tional expression.

[Embodiment 5]

[0056] In the third and fourth embodiments, the setting
value of timer3 is identified by using, as a key, the tag ID
of the active tag device 100. However, data other than
the tag ID may be used. In other words, by adopting data
whose type is other than the tag ID as the key of the
setting value determination table 210, for example, in the
third embodiment, and transmitting such a type of data
from the active tag device 100, the controller 201 may
search for a corresponding value of timer3 by using such
a type of data.
[0057] Furthermore, by adopting data whose type is
other than the tag ID as the variable of the mathematical
operational expression in the fourth embodiment, and
transmitting such a type of data from the active tag device
100, the controller 201 of the reader writer apparatus 200
may calculate the value of timer3 according to the math-
ematical operational expression by using such a type of
data.

[Embodiment 6]

[0058] In the third to fifth embodiments, examples that
the value of timer3 is changed for each active tag device
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100 were explained. However, the value of timer2 may
be changed for the same active tag device 100, for ex-
ample, randomly or regularly, and in response to this
change, the value of timer3 in the reader writer apparatus
200 may be changed.
[0059] In such a case, for example, the memory 109
of the active tag device 100 stores plural sets of the value
of timer2 and a value of a seed corresponding to timer2.
Then, a processing illustrated in FIG. 18 is carried out by
the controller 101 of the active tag device 100.
[0060] First, the controller 101 determines whether or
not a mode in which the values of timer3 and timer2 are
changed is set (step S81). For example, it is determined
that this mode is instructed by an instruction from a user
or setting of the system. When this mode is not instructed,
the processing ends. On the other hand, when this mode
is instructed, the controller 101 determines whether or
not the present time is a timing that data transmission is
to be carried out (step S83). When the present time is
not a timing that the data transmission is to be carried
out, the controller 101 waits for the timing of the data
transmission. When the present time becomes the timing
of the data transmission (or a timing immediately before
the data transmission), the controller 101 determines the
value of the seed, which is to be transmitted to the reader
writer apparatus 200, and the value of timer2 correspond-
ing to the seed, according to a predetermined rule (step
S85) . The predetermined rule may be a regular rule such
as a round robin, or the value of the seed may be ran-
domly selected by generating the random number.
[0061] Then, the controller 101 adds the seed to the
data to be transmitted to the reader writer apparatus 200
(step S87). Then, the data is transmitted at the step S29
of FIG. 8.
[0062] After that, the processing returns to the step
S83, unless it is determined that the processing ends
because of any reason (step S89: No route) . On the
other hand, the processing ends, when it is determined
that the processing ends because of any reason (step
S89: Yes route).
[0063] On the other hand, in the reader writer appara-
tus 200, as described in the third to fifth embodiments,
the setting value table 210, as illustrated in FIG. 16, in
which a seed and corresponding value of timer3 are as-
sociated, may be prepared in advance, or a mathematical
operational expression for calculating the value of timer3
using, as the variable, the value of the seed, may be
prepared. Then, the seed included in the data received
from the active tag device 100 is extracted to identify the
corresponding value of timer3.
[0064] Thus, even in case of the same active tag device
100, the timing of the carrier sense is changed for each
time of the data transmission (however, including not
each time but sometimes) and the data transmission tim-
ing of the reader writer apparatus 200 is changed, syn-
chronously with the change of the timing of the carrier
sense. Therefore, it becomes possible to reduce the pos-
sibility that the interference of the radio wave occurs.

[Embodiment 7]

[0065] In this embodiment, in order to reduce the con-
sumed power of the active tag device 100, the interval
of the data transmission is prolonged when the active tag
device 100 does not move. Therefore, in this embodi-
ment, the active tag device 100 has a configuration as
illustrated in FIG. 19. In FIG. 19, the active tag device
100 has a rest monitor timer 111, sensing data determi-
nation unit 112, sensor 113 such as a vibration sensor
and threshold storage unit 114 storing thresholds for the
sensor or the like in addition to the functions illustrated
in FIG. 3.
[0066] When the sensor 113 detects the vibration, for
example, the sensor 113 outputs vibration strength rep-
resenting the degree of the vibration to the sensing data
determination unit 112. The sensing data determination
unit 112 compares the vibration strength from the sensor
113 with a first threshold, which is stored in the threshold
storage unit 114 and corresponds to a rest state, and
outputs the determination result to the controller 101.
[0067] When the determination result from the sensing
data determination unit 112 represents the rest state, the
controller 101 sets timer5 stored, for example, in the
memory 109, to the rest monitor timer 111. Then, when
the determination result from the sensing data determi-
nation unit 112 continuously represents the rest state un-
til a passage signal is outputted to the controller 101 after
the measurement of timer5 by the rest monitor timer 111
is complete, the controller 101 changes timer1 to timer11,
which represents a time longer than an initial value of
timer1. Namely, timer1 to be set at the step S3 of FIG. 7
is changed to timerl1.
[0068] Next, a detailed processing of the active tag de-
vice 100 in this embodiment is explained by using FIG.
20. First, the sensing data determination unit 112 deter-
mines whether or not an output value (here, vibration
strength) of the sensor 113 satisfies a first condition (in
case of the vibration strength, less than a first threshold)
(step S91) . When the first condition is not satisfied, the
processing returns to the step S91.
[0069] On the other hand, when the output value of the
sensor 113 satisfies the first condition, the sensing data
determination unit 112 outputs the determination result
representing the first condition is satisfied to the controller
101, and in response to this, the controller 101 sets timer5
stored, for example, in the memory 109 to the rest monitor
timer 111 (step S93).
[0070] Then, the controller 101 determines whether or
not the determination result representing the first condi-
tion is satisfied was received from the sensing data de-
termination unit 112, and the passage signal of timer5
was received from the rest monitor timer 111 (step S95).
When the determination result representing the first con-
dition is satisfied is not received or timer5 does not
elapse, the controller 101 determines whether or not the
determination result from the sensing data determination
unit 112 represents the output value of the sensor 113
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still satisfies the first condition (step S97). When the out-
put value of the sensor 113 does not satisfy the first con-
dition and timer5 do not elapse, yet, the processing re-
turns to the step S95. On the other hand, when the output
of the sensor 113 does not satisfy the first condition, the
controller 101 instructs the rest monitor timer 111 to stop
the measure the time (step S99). Then, the processing
returns to the step S91.
[0071] When the determination result from the sensing
data determination unit 112 represents the output value
of the sensor 113 satisfies the first condition, and the
passage signal of timer5 was received from the rest mon-
itor timer 111, the controller 101 changes timer1 to be
set at the step S3 of FIG. 7 to timer11 that is longer than
timer1 (step S101). Then, the controller 101 determines
whether or not a determination result representing that
the output of the sensor 113 satisfies a second condition
was received from the sensing data determination unit
112 (steps 103) . For example, the second condition is
a condition to determine whether or not a state of the
active tag device 100 shifts to a movement state from a
rest state, and in case of the vibration sensor, the second
condition is that the vibration strength exceeds a second
threshold value of the vibration strength. The second
threshold value may be the same value as the first thresh-
old value.
[0072] When the determination result representing the
output value of the sensor 113 satisfies the second con-
dition is not received, the processing returns to the step
S103. On the other hand, when the determination result
representing that the output value of the sensor 113 sat-
isfies the second condition, the controller 101 returns
timer11, which is currently set to the transmission timer
102, to timer1, which is an initial value (step S105). In
other words, when the value is set at the step S3 of FIG.
7 next, timer1 will be set.
[0073] After that, the processing returns to the step
S91, unless it is determined that the processing ends
because of any reason (step S107: No route) . On the
other hand, when it is determined that the processing
ends because of any reason, the processing ends (step
S107: Yes route).
[0074] When the active tag device 100 is in the rest
state, the necessity that data of the active tag device 100
is notified to the reader writer apparatus 200 decreases.
Therefore, the transmission interval defined by timer1 is
prolonged, and the consumed power relating to the trans-
mission is reduced. On the other hand, when the state
of the active tag device 100 shifts to the moving state
again, the value of timer1 returns to an original value to
normally carry out the data transmission.

[Embodiment 8]

[0075] In the seventh embodiment, an example of the
sensor 113 is the vibration sensor. However, a sensor
such as a human sensor, accelerometer, illuminometer,
hygrometer or the like or a combination of arbitrary sen-

sors may be adopted, and the value of timer1 may be
changed based on the output value of such a sensor.
[0076] Although the embodiments of this technique are
described above, this technique is not limited to these
embodiments. For example, the aforementioned func-
tional block diagrams illustrate functional divisions in or-
der to explain this application. However, the functional
block diagrams may not correspond to an actual appa-
ratus configuration. For example, when the timers are
implemented by software, they may exist in the controller
101 or controller 201. Furthermore, the controller 101 or
controller 201 may be implemented by a processor hav-
ing a built-in memory (e.g. flash memory) to store a pro-
gram, or the memory itself may be provided outside the
processor.
[0077] Furthermore, in the aforementioned processing
flows, as long as the same processing result can be ob-
tained, an order of the processing may be changed, or
parallel processing may be executed. Moreover, exam-
ples that the transmitter-receiver is used were explained
in the embodiments. However, the transmitter and re-
ceiver may be held, separately. Furthermore, the power
may be supplied to the active tag device wirelessly or
from other power supply device, instead of the battery.
[0078] In addition, the host apparatus 450 and reader
writer apparatus 200 are computer devices as shown in
FIG. 21. That is, a memory 2501 (storage device), a CPU
2503 (processor), a hard disk drive (HDD) 2505, a display
controller 2507 connected to a display device 2509, a
drive device 2513 for a removable disk 2511, an input
device 2515, and a communication controller 2517 for
connection with a network are connected through a bus
2519 as shown in FIG. 21. An operating system (OS) and
an application program for carrying out the foregoing
processing in the embodiment, are stored in the HDD
2505, and when executed by the CPU 2503, they are
read out from the HDD 2505 to the memory 2501. As the
need arises, the CPU 2503 controls the display controller
2507, the communication controller 2517, and the drive
device 2513, and causes them to perform necessary op-
erations. Besides, intermediate processing data is stored
in the memory 2501, and if necessary, it is stored in the
HDD 2505. In this embodiment of this invention, the ap-
plication program to realize the aforementioned functions
is stored in the computer-readable removable disk 2511
and distributed, and then it is installed into the HDD 2505
from the drive device 2513. It may be installed into the
HDD 2505 via the network such as the Internet and the
communication controller 2517. In the computer as stat-
ed above, the hardware such as the CPU 2503 and the
memory 2501, the OS and the necessary application pro-
grams systematically cooperate with each other, so that
various functions as described above in details are real-
ized.
[0079] The embodiments are outlined as follows:
[0080] A data reading writing apparatus relating to a
first aspect has: a wireless communication unit to carry
out wireless communication with an active tag device that
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is capable of carrying out data transmission and recep-
tion wirelessly; and a controller to cause to start meas-
urement of a first period set for synchronizing with carrier
sense of the active tag device after the wireless commu-
nication unit detected reception of data from the active
tag device, and to cause the wireless communication unit
to carry out data transmission to the active tag device
during a second period after the first period elapsed.
[0081] Bymeasuring the first period in this way, it is
possible to synchronize with the active tag device, and
by carrying out the data transmission only during the sec-
ond period, it is possible to reduce the interference of the
radio wave, and the efficiency of the communication is
improved. Furthermore, because the data transmission
period is shortened, the consumed power is reduced.
[0082] Moreover, the data reading writing apparatus
relating to the first aspect may have a reception strength
measurement unit to measure reception strength of a
wireless signal from the active tag device; and a second
communication unit to communicate with a host appara-
tus. At that time, the aforementioned controller may trans-
mit the reception strength to the host apparatus through
the second communication unit, and when data trans-
mission is instructed based on the reception strength
from the host apparatus, the controller may cause the
wireless communication unit to carry out the data trans-
mission to the active tag device during the second period
after the first period elapsed. Thus, because data trans-
mission is not carried out, simultaneously, from plural
data reading writing apparatuses to the same active tag
device, the interference of the radio wave is avoided and
the efficiency of the communication is improved.
[0083] Furthermore, the first period may be variable.
Thus, even when plural active tag devices exist, the in-
terference of the radio wave hardly occurs.
[0084] Moreover, the aforementioned wireless com-
munication unit may receive period determination data
for determining the first period from the active tag device,
and the controller may receive the period determination
data from the wireless communication unit, and may de-
termine the first period based on the period determination
data. By doing so, even when the first period changes,
the data transmission to the active tag device can be
synchronized with the carrier sense by the active tag de-
vice.
[0085] Furthermore, the aforementioned controller
may manage an association table in which a plurality of
combinations of the period determination data and the
first period are registered, and the controller may identify
the first period associated with the received period de-
termination data from the association table. By preparing
the table in advance, it becomes possible to easily
change the first period for each active tag device.
[0086] Furthermore, the aforementioned controller
may calculate the first period from the received period
determination data according to an operational expres-
sion for calculating the first period from the period deter-
mination data. It is possible to reduce a data holding

amount than the table method.
[0087] An active tag device relating to a second aspect
has a wireless communication unit to communicate with
a data reading writing apparatus wirelessly; and a con-
troller to cause the wireless communication unit to carry
out data transmission at intervals of a first period, and to
cause to start measurement of a second period set for
determining a timing for causing the wireless communi-
cation unit to carry out carrier sense to detect data output
by the data reading writing apparatus, synchronously
with the data transmission, and to cause the wireless
communication unit to carry out the carrier sense after
the second period elapsed.
[0088] Bymeasuring the second period in this way, it
is possible to synchronize with the data reading writing
apparatus. In other words, it becomes unnecessary for
the data reading writing apparatus to carry out useless
data transmission, and the possibility that the interfer-
ence of the radio wave occurs is decreased.
[0089] In addition, the aforementioned controller may
cause the wireless communication unit to transmit period
determination data for determining a timing of the data
output by the data reading writing apparatus. Thus, it is
possible for the data reading writing apparatus to identify
a timing that the data transmission should be carried out.
[0090] Furthermore, the aforementioned controller
may change the period determination data regularly or
randomly. Thus, the possibility of the interference of the
radio wave can be decreased.
[0091] Furthermore, the active tag device relating to
the second aspect may further have a sensor. Then,
when a period that an output of the sensor satisfies a first
condition has passed a third period, a first period longer
than an initial value may be set, and when the first period
is longer than the initial value and the output of the sensor
satisfies a second condition, the first period may return
to an initial value. Thus, it is possible to detect a time
band that it is not necessary to frequently carry out the
data transmission and to prolong the data transmission
interval.
[0092] Incidentally, the aforementioned sensor may be
a sensor to detect movement of a holder or holding object
of the active tag device. For example, while moving, the
data transmission is carried out at normal intervals in
order to notify the movement. However, when the move-
ment is not made, it is possible to reduce the power con-
sumption of the active tag device by decreasing the fre-
quency.
[0093] Incidentally, it is possible to create a program
causing a computer to execute the aforementioned
processing, and such a program is stored in a computer
readable storage medium or storage device such as a
flexible disk, CD-ROM, DVD-ROM, magneto-optic disk,
a semiconductor memory, and hard disk. In addition, the
intermediate processing result is temporarily stored in a
storage device such as a main memory or the like.
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Claims

1. A data reading writing apparatus for an active tag
device, comprising:

a wireless communication unit to carry out wire-
less communication with an active tag device
that is capable of carrying out data transmission
and reception wirelessly; and
a controller to cause to start measurement of a
first period set for synchronizing with carrier
sense of the active tag device after the wireless
communication unit detected reception of data
from the active tag device, and to cause the wire-
less communication unit to carry out data trans-
mission to the active tag device during a second
period after the first period elapsed.

2. The data reading writing apparatus as set forth in
claim 1, further comprising:

a reception strength measurement unit to meas-
ure reception strength of a wireless signal from
the active tag device; and
a second communication unit to communicate
with a host apparatus, and
wherein the controller transmits the reception
strength to the host apparatus through the sec-
ond communication unit, and
when data transmission is instructed based on
the reception strength from the host apparatus,
the controller causes the wireless communica-
tion unit to carry out the data transmission to the
active tag device during the second period after
the first period elapsed.

3. The data reading writing apparatus as set forth in
claim 1, wherein the first period is variable.

4. The data reading writing apparatus as set forth in
any one of claims 1 to 3, wherein the wireless com-
munication unit receives period determination data
for determining the first period from the active tag
device, and the controller receives the period deter-
mination data from the wireless communication unit,
and determines the first period based on the period
determination data.

5. The data reading writing apparatus as set forth in
claim 4, wherein the controller manages an associ-
ation table in which a plurality of combinations of the
period determination data and the first period are
registered, and the controller identifies the first peri-
od associated with the received period determination
data from the association table.

6. The data reading writing apparatus as set forth in
claim 4, wherein the controller calculates the first pe-

riod from the received period determination data ac-
cording to an operational expression for calculating
the first period from the period determination data.

7. An active tag device comprising:

a wireless communication unit to communicate
with a data reading writing apparatus wirelessly;
and
a controller to cause the wireless communica-
tion unit to carry out data transmission at inter-
vals of a first period, and to cause to startmeas-
urement of a second period set for determining
a timing for causing the wireless communication
unit to carry out carrier sense to detect data out-
put by the data reading writing apparatus, syn-
chronously with the data transmission, and to
cause the wireless communication unit to carry
out the carrier sense after the second period
elapsed.

8. The active tag device as set forth in claim 7, wherein
the controller causes the wireless communication
unit to transmit period determination data for deter-
mining a timing of the data output by the data reading
writing apparatus.

9. The active tag device as set forth in claim 8, wherein
the controller changes the period determination data
regularly or randomly.

10. The active tag device as set forth in claim 7 or claim
8, further comprising a sensor, and
wherein, when a period that an output of the sensor
satisfies a first condition has passed a third period,
a first period longer than an initial value is set, and
when the first period is longer than the initial value
and the output of the sensor satisfies a second con-
dition, the first period returns to an initial value.

11. The active tag device as set forth in claim 10, wherein
the sensor is a sensor to detect movement of a holder
or holding object of the active tag device.

12. A system comprising:

an active tag device; and
a data reading writing apparatus for the active
tag device,
wherein the active tag device comprises:

a wireless communication unit to communi-
cate with the data reading writing apparatus
wirelessly; and
a controller to cause the wireless commu-
nication unit to carry out data transmission
at intervals of a first period, and to cause to
start measurement of a second period set
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for determining a timing for causing the wire-
less communication unit to carry out carrier
sense to detect data output by the data
reading writing apparatus, synchronously
with the data transmission, and to cause the
wireless communication unit to carry out the
carrier sense after the second period
elapsed, and
the data reading writing apparatus compris-
es:

a second wireless communication unit to carry
out wireless communication with the active tag
device that is capable of carrying out data trans-
mission and reception wirelessly; and
a second controller to cause to start measure-
ment of the first period set for synchronizing with
carrier sense of the active tag device after the
wireless communication unit detected reception
of data from the active tag device, and to cause
the second wireless communication unit to carry
out data transmission to the active tag device
during the second period after the first period
elapsed.

13. A program executed by a data reading writing appa-
ratus having a wireless communication unit to carry
out wireless communication with an active tag device
that is capable of carrying out data transmission and
reception wirelessly, wherein the program causes
the data reading writing apparatus to execute a pro-
cedure comprising:

causing to start measurement of a first period
set for synchronizing with carrier sense of the
active tag device after the wireless communica-
tion unit detected reception of data from the ac-
tive tag device; and
causing the wireless communication unit to car-
ry out data transmission to the active tag device
during a second period after the first period
elapsed.

14. A program executed by an active tag device having
a wireless communication unit that communicates
with a data reading writing apparatus wirelessly,
wherein the program causes the active tag device
to execute a procedure comprising:

causing the wireless communication unit to car-
ry out data transmission at intervals of a first
period;
causing to start measurement of a second peri-
od set for determining a timing for causing the
wireless communication unit to carry out carrier
sense to detect data output by the data reading
writing apparatus, synchronously with the data
transmission; and

causing the wireless communication unit to car-
ry out the carrier sense after the second period
elapsed.
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