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INFéRMATION PROCESSING APPARATUS AND METHOD, INFORMATION

PROCESSING SYSTEM, AND MEDIUM

BACKGROUND OF THE TNVENTTON

1. Field of the Invention

The present invention relates to an informaﬁion
processing apparatus and method, an information processing
system, and a medium, and-particularly to an information
processing apparatus and method, an information processing
system, and a medium suitable for use in a system using a
non-contact type IC card.
2. Description of the Related Art

In recent years, it has become popular to use a non- .
contact type IC (Integfated Circuit) card at the time of passing
through a ticket gate of public fransport ¢ at the time of opening
or closing a door required for identification in a building,
at the time of using a terminal connected to a network, at the
time of performing-mercﬁandise control or stock control in a
factory or warehouse, or the like. Fig. 1 is a block diagram
showing a system 1n _ which the non-contact type IC card
(hereinafter, si:ﬁply abbreviated to an IC card) is used. A host
computer 1 is constructed by a personal computer or the like,
and controls the whole  and a data conversion device 2 converts
a command from the host computer 1 or a response from an antenna

3 into data having a format suitable for each device to which



outpui: is made. The antenna 3 performs transfer of information
to an IC card 4 in a non-contact manner (by wireless).

The IC 4 card is constituted by a communication portion
5, a processing portion 6, and a storage portion 7. A command
outputted from the antenna 3 is received by the communication
éortion 5 of the IC _cérd 4, and the process ing.portion 6 analyzes
the received command. The stqrage portion 7 stores
predetermined information which is reéd out by the procéssing
portion 6 as needed. The read information is transmitted to the
antenna 3 through the communication portion 5.

The host computer 1 is connected éo the data conversion
device 2 through wire, and transfer of data is performed with
a digital signal. Fig. 2 shows a data structure of data
transferred between the host computer 1 and the data conversion
device 2. The data is constituted by a preamble, sink, length,
checksum of length, data_main body, checksum of data, and
postamble. When daéa is transmitted from the host computer 1
to the data conversion device 2, which requests readout of data
from the IC card 4, the data main body portion of the former
data includes a code of a command meaning readout, a memory
address where the objective data of réadout are written in the
IC card 4, and the like. When it is requested to wrife data in
the IC card 4, the data main body-portion of data includes a
code of a command meaningwriting, the objective data of writing,

and the like.



" Oon the contrary, when data are transmitted from the data
conversion device 2 to the host computer 1 aé a response to a
comnmand to request readout of data from the IC card 4, the data
main body portion incluc_les the data read out from the IC card
4. In the data main body portion at the time of response to a
command to request writing of data in the IC caid 4, a status
indicating Whei:her or not writing of data in the IC card 4
succéeded, or the like is included.

Fig. 3 is a block diagram showing an internal structure
of the data conversion device 2. An interface 11 interfaces data
to the host computer 1 .. A digital circuit portion 12 is a circuit
including a CPU (Central Processing Unit) (not shown), and
analyzes data outputted from the host computer 1 and interfaced
by the interface 11 or data outputted from an analog circuit
portion 13. At that time, as needed, the digital circuit portion
12 writes data in a memoi_g 14 or reads -out written data. The
analog circuit portion 13 processes analog data to the antenna
3 and analog data from the antenna 3.

The host computer 1 outputs a command as a digital signal
to the data conversion device 2. The interface 11 of the data
conversion device 2 outputs the digital signal inputted from
the host computer 1 to the digital circuit portion 12. The
digital circuit porf.i.on 12 analyzes the command included in the
inputted aigital signal, and on thebasis of the analysis result,

the command to be transmitted to the IC card 4 is determined.



The determined command is subjected to processing such as
encrypting or conversion of a code system, and is outputted to
the analog circuit portion 13. The analog circuit portion 13
converts data of the command of the inputted digital signal into
an énalog signal, and outputs it to the antenna 3 (Fig. 1).

The antenna 3 electromagnetically emits the command of
the inputted analog signal to the IC card 4 by wireless. The
emitted command is received by the IC card 4. The IC card 4
analyzes the received command by an internal IC (not showm),
and returns a response corresponding to the analysis result as
an analog signal to the anteﬂna 3.

The antenna 3 having received the response transmitted
from the IC card 4 by wireless transmits the received response
with an analog signal to the data conversion device 2. The data
conversion device 2 analyzes the response transmitted from the
antenna 3, and outputs the analysis result as a digital signal
to the host computer 1.

Like this, since the data conversion device 2 and the
antenna 3 are used in one-to-one combination, in the case where
a plurality of gates are installed, such as a ticket gate of
public transport, plural pairs of data conversion devices 2 and
antennas 3 are used. Fig. 4 is a view schematically showing a
case where a plurality of gates are provided. A data conversion
deviqe 2-1 and an anteﬁna 3-1 are installed for a gate 21-1,

a data conversion device 2-2 and an antenna 3~2 are installed




for a gate 21-2, a data conversion device 2-3 and an antenna
'3-3 are installed for a gate 21-3, and a data conversion device
2-N and an antenna 3-N are installed for a gate 21-N (hereinafter,
in a case where it is not necessary to distinguish the respective
antennas 3-1 to 3-N, they are respectively represented merely
as the-antenna 3. The other devices aré also represented in the
same way.). Like this, a pair of data conversion device 2 and
antenna 3 are respectively installed for the respective gates
21. |

IC cards 4-1 to 4-N 'are designed so that they are
recognized even if they pass through any of the gates 21-1 to
21-N. |

In the case where the data conversion devices 2-1 to 2-N
are installed in this way, it is necessary to install a control
portion 22 between the data conversion devices 2-1 to 2-N and
the host computer 1. The control portion 22 makes control to
determine that data outputted from the host computer 1 is
transmitted té which data conversion device 2, or to determine
which data conversion device 2 transmits data, or detects the
data conversion device 2 being out of order.

As described above, in the case where thg plurality of
data conversion devices 2 are installed, it .has- been necessary
to install the\controllportion 22 for controlling those data
conversion devices 2. However, the design of the control portion

22 has required considerable labor, and in the case where the



systein is changed, it has been necessary to newly design.

Besides, since communicatibn between the data conversion
devices 2 and the antenna 3 is performed through an analog signal,‘
there has been a problem that if the distance is made long, the

signal is attenuated.

SUMMARY OF THE TNVENTION

The - present invention has been made in view of such
circumstances, and an object thereof is to simply a structure
of a system by causing an antenna to be equipped with a circuii:
for processing d;ta.

According to a principal aspect of the invention,. an
information processing apparatus comprises output means for
outputting a command to a plurality of devices, input means for
inputting a response to the command, outputted from the
plurality of devices,. and identification means for
discriminating the plurélity of devices.

The output means can be made to output the same data to
the plurality of devices.

The output means can be made to output the command to the
plurality of devices by using wireless communication.

The information processing apparatus further comprises
table storage meéns for storing a table of intrinsic 1IDs
respectively given to each of the plurality of devices., énd the

identification means can be made to perform identification by



using the table of the IDs.

The information processing apparatus comprises ports
corresponding to the plurality of devices, and the
identification means identifies the ports to identify the
plurality of devices.

The identification. means sequentially outputs the
command outputted by the output means to the plurality of
devices in a time-sharing manner, so that the plurality of
devices can be identified.

According to another aspect of the invention, an
information processing method comprises an output step of
outputting a command to a plurality of devices, an input step
of inputting a response to the command, outputted from the
plurality of devices, and an identification step of
discriminatiﬁg the plurality of devices.

According to a further aspe_c;t of the invention, a program
of a medium causes an information processing.apparatus to
execute an output step of outputting a command to a plurality
of devices, an input step of inputting a response to the command,
outputted from the plurality of devices, and an identification
step of discriminating the plurality of devices.

According to yet another aspect of the invention, an
information processing apparatus comprises input means for
inputting a command, ahalysis means for analyzing the command

inputted by the input means, transmission means for



tranémitting a signal corresponding to an analysis result of
the analysis means to another device, reception means for
receiving a response to the signal from the other devicé, and
output meahs for outputting a signal corresponding to the
response received by the reception means to a device having
outputted the command. ' |

. The input means and the output means can be made to cause
operation by using first wireless communication,. and the
transmission means and the reception means can be made to cause
operation by using second wireless communication.

The information processing apparatus further comprises
ID storage means for storing an intrinsic ID.

According to a yet further aspect of the invention, an
information proceséing method comprises an input step of

inputting a command, an analysis step of analyzing the command
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inputted at the input step; a transmission step of transmitting
a signal corresponding to an analysis result at the analysis
step to another device, a recepfion step of recei(ring a respoﬁse
to the signal from the other device, and an output step of
~outputting a signal corresponding to the response received at
the reception step to a device having outputted the command.

According to another aspect of the invention, a program
of a medium causes an information processing apparatus to
execute an input step of inputting a command, an analysis .step

of analyzing the command inputted . at the input step, a




transmission step of fransmitting a signal corresponding to an
analysis result at the analysis step to another device, a
reception step of receiving a response to the signal from the
other device, and an output step of outpﬁtting a signal
corresponding to the response received at the reception step
tq a device having outputted tﬁe command.

According to a further aspect of the invention, a control
device of an information processing system comprises output
means for outputting a command, and identification means for
discriminating a plurality of analysis devices, the analysis
device comprises analysis means for apalyzing the command
outputted by the output means, transmission means for
transmitting a signal corresponding to an analysis result of
the analysis means to an information storage device, reception
means for receiving a response corresponding to the signal from
information storage device, and transfer means for transferring
a signal corresponding to the response received by the reception
means to the control device, and the information storage device
comprises storage means for storing predetermined information,
and . response transmission means for receiving the signal
transmitted by the transmission means and corresponding to the
analysis result, reading out information corresponding to the
signal from the storage means, and transmitting it as the
;e'spo_nse to the analysis device.

The information storage device is of a portable card type,



and can be made to performtransfer of data to the analysis device
by wireless.

Electric power 6f the analysis device can be made to be
.supplied from the control device.

The control device and the analysis device can be made
to preform transfer of data by wireless.

According to yet another aspect of the invention, an
information processing method of a control device of an
information processing system comprises an output step of
outputting a command, and an identification step of
discriminating a plurality of analysis devices, an information
processing method of the analysis device comprises an analysié
step of analyzing the command outputted at the output step, a
transmission step of transmitting a signal corresponding to an
analysis result at the analysis step to an information storage
device, a reception step of receiving a response coz_:(responding
to the signal from information storage device, and a transfer
step of transferring a signal corresponding to the response
received at the reception step to the control device, and an
informationprocessingmethodoftheinﬁormationstoragedevice
comprises a storage step of storing predetermined information,
and a response transmission step of receiving the signal
transmitted at the transmission step and correspon&ing to the
analysis result, reading out information corresponding téﬁthe

signal from the storage step, and transmitting it as the
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response to the analysis device.

According to a yet further aspect of the invention, a
medium causes a control device to execute a program comprising
an output step of outputting a command, and an identification
step of discriminating a plurality of analysis devices, causes
the aﬁalys is device to execute a program comprising an analysis
step of analyzing the command outputted at the output step, a
transmission step of transmitting a signal corresponding to an
analysis result at the analysis step to an information storage
device, a reception step of receiving a response corresponding
to the signal from information storage device, and a transfér
step of transferring a signal corresponding to the response
received at the reception step to the control device, and causes
the information storage device to execute a program comprising
a storage step of storing predetermined information, and a
résponse transmission step of receiving the signal transmitted
at the transmission step and corresponding to the analysis
result, reading out information corresponding to the signai
from the storage step, and transmitting it as the respomnse to
the analysis device.

In the information processing apparatus, the information
processing method, and the medium of the invention, the command
is outputted to the plurality'df devices, the response to the
command, outputted from the plurality of devices, is inputted,

and the plurality of devices are identified.
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"Inthe infonnation.processing apparatus, the information
processing method, and the medium of the invention, the inputted
command is analyzed, the signal corresponding to the analysis
result ié transmitted to the other device, the response to the
transmitted signal is received from the other device, and the
signal corresponding to the received response is outputted tb
the device having outputted the command.

In the control apparatus of the information processing
system, the information processing method, and the medium of
the invention, the control device outputs the command and
identifies the plurality of analysis devices, the analysis
device analyzes the command, transmits the signal corresponding
to the analysis result to the infprmation storage device,
receives the response to the signal from the information storage
device, and transfers the signal corresponding to the received
response to the control device, and the information storage
device stores the predetermined information, receives the
signal corresponding to the transmitted analysis result, reads
out the information corresponding to the signal, and transmits

it as the response to the analysis device.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a view showing a structure of an IC card system.
~Fig. 2 is a view for explaining a data structure of data

transferred between a host computer 1 and a data conversion
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device 2.

Fig. 3 is a view showing an internal structure of the data
conversion device 2.

Fig‘. 4 is a view showing a structure of an IC card system
in a case where a plurality of antennas are connected.

Fié. 5 is a view showing a structure of an IC card system
to which the invention is applied.

Fig. 6 is a view for explaining the way of connection of
another power suppiy.

Fig. 7 is a view showing an internal structure of the host
computer 1. ‘

fig. 8 is a view for explaining the connection of a bus.

Fig. 9 is a view showing an internal structure of an active
antenna 33.

Fig. 10 is a view for explaining the installation of the
data conversion device 2.and the antenna 3.

Fig. 11 is a view for explaining the magnetic field-
;ntensity of the antenna 3 shown in Fig. 10.

Fig. 12 is a view for explaining a data structure of data
transferred between the host computer 1 and a controller 31.

Fig. 13 is a view for explaining a case where data are
transmitted in a time-sharing manner.

Fig. 14 is a view for explaining the connection relation
in a case where a cable of RS232C standard and a cable of RS485

standard are used.
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'Fig. 15 is a view showing an internal structure of the
controller 31 shown in Fig. 14.

Fig. 16 is a view for explaining another way of connection
between the controller 31 and the active antenna 33.

Fig. 17 is a view for explaining another struéture of the
controller 31. |

Fig. 18 is a view showing a detailed structure of the
controller 31 of Fig. 17.

Fig. 19 is a view showing a structure of the active antenna
33 corresponding to the controller 31 of Fig. 18.

Fig. 20 is a view for explaining the connection relation
in a case where a cable of RS232C standard and a cable of RS485
standard are used.

Fig. 21 is a view showing an internal structure of the
controller 31 shown in Fig. 20.

Fig. 22 is a view showing an internal structure.of the
active antenna 33 shown in Fig. 20.

Fig. 23 is a view for explaining still another way of
connection between the controller 31 and the active antenna 33.

Fig. 24 is a view showing an internal structure of the
controller 31 shown in Fig.-23.

Fig. 25 is a view showing an internal structure of the
active antenna 33 shown in Fig. 23.

~Fig. 26 is a view for explainiﬁg' a data structure of data

transferred between the controller 31 and the active antenna
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33 shown in Fig. 23.

Fig. 27 is a view showing another internal structure of
the active antenna 33 shown in Fig. 23.

Fig. 28 is a view showing an internal structure of the
controller 31 in the case where a cable of RS232C standard is
used.

Fig. 29 is a view showing an internal structure of the
active antenné 33 corresponding to the controller 31 shown ip
Fig. 28.

Figs. 30A to 30C are views for explaining a medium.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 5 is a view showing a structure of an embodiment of
an IC card system t6 which the present invention is applied.
A command outputted from a host computer 1 is inputted to a
controller 31. The controller 31 outputs the inputted command
through a bus 32 to active antennas 33-1 to 33-N. The acti&e
;ntennas 33-1 to 33-N transmit respectively the inputted
command to corresponding IC cards 4-1 to 4-N by wireless. The
active antennas 33-1 to 33-N are respectively equipped with
power supplies 34-1 to 34-N, and electric power is supplied from
those power supplies 34.

As shown in Fig. 6, a power supply line 41 fdr supplying
electric power is provided, and the electric power may be

supplied from a power supply 42 connected to the controller 31.
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By doing so, when the system is changed, for ex'ample,.the active
antennas 33 are increased, the increase can be easily made.

The IC cards 4-1 to 4-N may be made to be able to transfer
data to any active antenna 33, or transfer of data may be made
between only a predetermined IC card 4 and active antenna 33.

Fig. 7 is a block diagram showing an internal stiucture
of the host computer 1. A CPU 51 of the host computer 1 executes
various processings in accordance with programs stored in a ROM
(Read Only Memory) 52. In a RAM (Random Access Memory) 53, data
or programs necessary for the CPU 51 to execute various
processings are suitably stored. An input/output interface
(I/F) 54 is connected with a keyboard 55 and a mouse 56, and
outputs a signal inputted from those to the CPU 51. Besides,
the input/output I/F 54 is connected with a hard disk (HDD) 57,
and data, programs and the like can be recorded there or
reproduced. The 1input/output I/F 54 is also connected with a
display 58 as a display device, and is further connected with
a controller 31 (Fig. 6) as well. An internal bus 59 connects
these portions mutually. |

When the controller 31 is made a controller used for a
bus type sys'tem (network) in which the same data are transmitted
to all the active antennas. 33-1 to 33-N connected to the bus
32, the IC card system becomes a structure in which a bus 32-1
for transmission and a bus 32-2 for reception are provided as

the bus 32 as shown in Fig. 8. Incidentally, the electric power
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is supplied as shown in Fig. 5 or Fig. 6, and in Fig. 8 and the
following, its description is suitably omitted. Here, although
the bus 32-1 for transmission and the bus 32-2 for reception
are separately provided, one bus may be used in common.
Although the details will be described later, the
controller 31 corresponding to the bus type network outputs-a
command inputted from the host computer 1 to all the active
antennas 33-1 to 33-N through the bus 32-1 for transmission.
The respective active antennas 33 output a response
~corresponding to the inputted command to the controller 31
through the bus 33-2 for récept_ion. Here, the controller 31 is
made a controller corresponding to the bus type network.
Fig. 9-is a block diagram showing an internal structure
of the active antenna 33. The active antenna- 33 is constituted
by the data conversion device 2 and the antenna 3.-Since the
data conversion device 2 and the antenna 3 have been already
described, the description is omitted. Like this, by making the
structure where the data conversion device 2 and the antenna
3 are integrated, for example, when the structure of the IC card
system is changed, the change can be easily made. Besides, since
transfer of data is performed with a digital signal between the
controller 31 and the active antenna 33, attenuation of the
signal is low, and it becomes possible to lengthen the distance
of the bus 32~1 for transmission and the bus 32-2 for reception

(hereinafter, the bus 32-1 for transmission and the bus 32-
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2 for reception are made one bus, and are abbreviated to the
bus 32 as shown in Fig. 5 or Fig. 6).

However, when the antenna 3 and the analog circuit portion
13 are integrated, it is conceivable that an electromagnetic
wave generated by one of them influences the other. Thus, it
is conceivable that there 6ccurs such a diéadvantage that the
distance between the antenna 3 and the IC card 4 in which wireless
communication is possible, becomes short. Thus, in the case
where a loop coil antenna is used as the antenna 3, as shown
in Fig. 10, the data conversion device 2 including the analog
circuit portion 13 is installed so as to be positioned at the
center portion of the loop coil antenna. Since the magnetic
field intensity at the center portion of the loop coil antenna
is weaker than that at the vicinity of the coil as shown in Fig.
11, it becomes possible to reduce the interaction between the
anteéna 3 and the analog circuit portion 13. Besides, by
constructing a mounting portion of the data conversion device
2 to be small, it becomes possible to further suppress the
interaction with the antenna 3.

The respective active antennas 33 hold an inﬁrinsic ip
(store, for example, in the memory 14), and are designed so that
it is possible to distinguish the active antennas 33 by the ID.
For ékample, the ID of the active antenna 33-1 is 01, the ID
of the active antenna 33-2 is 02, the ID of the active antenna

33-3 is 03, and the ID of the active antenna 33-N is N. Like
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this, the intrinsic ID given to the respective active antennas
33 is stored. For example, when 8 bits are used for the ID, it
is possible to identify 256 active antennas 33. For the ID, the
respective active antennas 33 may use a fixedly set one, or the
controller 31 gives the IDs to the connected active antennas
33, and the respective active antennas 33 may store the given
ID.

In the IC card system including such active antennas 33,
a data structure of data outputted from the host computer 1 to
the active antenna 33 through the controller 31 is shown in Fig.
12. The structtire shown in Fig. 12 is made a structure in which
data relating to an ID given to. identify the active antenna 33,
called an active antenna discriminating ID, are added to the
data structure shown in Fig. 2. When the host computer 1 outputs
a command to the controller 31, it outputs also the ID of the
active antenna 33 to which the command is to be outputted. Thé
controller 31 collectively transmits the data having the data
structure shown in Fig. 12 and including the commanci inputted
from the host computer 1 to the active antennas 33-1 to 33-
N through the bus 32-1 for transmission.

The respective active antennas 33-1 to 33-N examine the
active antenna discriminating ID contained in the received data,
compare the ID of the analysis result with the ID stored in the
memory 14 (Fig. 9), and judge whether or not they are the same.

In the case where the digital circuit portion 12 of the active
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antenna 33 judges that the received ID is not identical to the
iD stored in the memory 14, it destroys the received data', and
in the case where it judges that they are the same, it performs
processing corresponding to the command contained in the
received data, and outputs the processing result to the analog
circuit portioﬁ 13. The analog-circuit portion 13 converts a
~digital signal into an analog signal and outputs it to the
antenna 3.

The IC card 4 having received the command outputted from
the antenna 3 returns a response corresponding to the command
to the antenna 3. The response received by the antenna 3 is
converted into data having a data étructure as shown in Fig.
12 by the data conversion device 2, and is inputted to the
controller 31. The active antenna discriminating ID of the data
inputted to the controller 31 is the ID of the active antenna
33 of the transmission origin.

Like this, the same data are transmitted to the active
antennas 33-1 to 33-N connected_ to the controller 31, the
respective active antennas 33 having received the data judge
whether or not the data are directed to itself, and only the
active antenna 33 which judged that they are directed to itself
executes processing.

Although the host computer 1 may specify an ID of a desired
active antenna 33, when necessary, to transmit a command, as

shown in Fig. 13, a command may be transmitted by sequentially
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c_:hanging the active antenna discriminating ID in a time-sharing
manner. In the case where it is desired to transmit the same
command to all the active antennas 33, it is possible to
~materialize by previously setting an ID indicating that.
Next, a description will be concretely made on a case
where connection between the hosi: computer 1 and the controller
31 ié made by use of a cable based on an RS232C standard, and
connection between the controller 31 and the respective active
antennas 33 is made by use of a cable based on an RS485 standard.
As shown in f‘ig. 14, when the host computer 1 is connected to
th; controller 31 through the cable of the RS232C standard, a
command bus 61 for command transmission, a response bus 62 foi‘
response, and a gi‘ound 63 are respectively provided.
When the controller 31 is connected to the active antenna

33 through the cable based o'n the RS485 standard, since data
are transmitted with a differential signal, a bus plu§ 64 for
transmitting the plus side of the differential signal and a- bus
minus 65 for transmitting the minus side are provided. Power
for operating the active antenna 33 is' also supplied from the
~controller ;1 by providing a power supply line 66. Furthef, a
ground 67 i.s provided. The bus plus 64 and the bus minus 65 are
jointly used for transmission of a command from the controller
31 to the active antenna 33 and for transmission of a response
from the active antenna 33 to the controller 31.

The bus plus 64, the bus minus 65, the power supply line
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66, and the ground 67 branch off to the respective active
antennas 33 so that they are jointly used (that is, they are
made the bus-type structure) as shown in Fig. 14. Incidentally,
when data is transmitted and received with a differential signal
as in the cable of the RS485 standard, since it is possible to
make it less influenced by an external noise, the distance
between the gontroller 31 and the‘active antenna 33 can be
lengthened.

Fig. 15 is a block diagram showing an internal structure
of the controller 31 connected as shown in Fig. 14. An RS232C
interface 71 interfaces a command transmitted from the h&st
computer 1 through the cable of the RS232C standard. The'
interfaced command is analyzed by a CPU 72. The CPU 72 analyzes
data in accordance with a program stored in a ROM 73. In a RAM
74, writing and reading of data are suitably performed by the
CPU 72. The data analyzed by the CPU 72 is transmitted to the
active antenna 33 from an RS485 interface 75 through two buses
of the bus plus 64 and the bus minus 65.

Similarly, a response from the active antenna 33 is
interfaced by the RS485.interface 75, is analyzed by the CPU
72, and is transmitted from the RS232C interface 71 through the
response bus 62 to the host computer 1. The respective portions
are mutually connected through an internal bus 76. A regulator
77 supplies electric power supplied from the power supply 34

to the respective portions of the controller 31, and also
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supplies it to the active antenna 33 through the power supply
line 66.

Incidentally, secrecy is kept by using, as data
transferred between the controller 31 and the active antenna
33, what is encrypted.

An internal structure of the active antenna 33 performing
transfer of data to this controller 31 is realized by using an
interface corresponding to the RS485 standard as the interface
11 of the active antenna 33 shown in Fig. 9.

In the foregoing embodiment, although the description has
been made on the case where the controller 31 transmits the same
r;ommand- to the connected active antennas 33, the command may
be transmitted after the active antenna 33 to which transmission
is made is selected. Fig. 16 is a view showing a structure of
an IC card system in such a case. ;I'he controller 31 and the active
antennas 33-1 to 33-N are connected to each other through the
bus 32 for performing transfer of data, and are also connected
to a communication permission line 81 for transmitting a signal
to give permission of communication.

When the IC card system is made such a structure, it
becomes unnecessary for the respective active antennas 33 to
store an ID. That is, the controller 31 transmits communication
permission through the communication permission line 81 to the
active antenna 33 to which a command is to be transmitted. The

active antenna 33 is operated only when the communication
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permission is obtained. Thus, although the command transmitted
through the bus 32 is inputted to the active antenna 33 to which
the communication permission is given, since the active antenna
33 to which the communication permission is not given does not
function, it is impossible to input the.command transmitted
through the bﬁs 32. |

The communication permission may be given to the desired
active antenna 33 by the host computer 1, or may be sequentially
given to the active antenna 33-1 to the active anfenﬁa 33-N in
a time-sharing manner. When a response from the IC card 4 is
obtained from the active antenna 33 put in operation by being
given the permission, it is possible to specify which active
antenna 33 among the active antennas 33-1 to 33-N returns the
response. By making the time period of the time-sharing short,
the controller 31 can be put in a state where it apparently
performs communication with a plurality of active antennas 33.

In-thé case where the structure as shown in Fig. 16 is
made, since it is not necessary that data transferred between
the controller 31 and fhe active antenna 33 is made to contain
the active antenna discriminating ID (data structure shown in
Fig. 12), the data is transferred in the data strﬁcture shown
Fig. 2. However, data transferred between the host computer 1
and the controller 31 contains the active antenna
discriminating ID (in this case, it becomes an ID for

discriminating ports 91-1 to 91-N) as shown in Fig. 12.
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-Iﬁtheforegoingembodiment,althoughthedescriptionhas
been made on the case where the controller 31 corresponds to
the bus-type network, as shown in Fig. 17, ports 91-1 to 91-N
connected to the active antennas 33-1 to 33-N may be provided
in the controller 31. Like thi_s r in the case where the controller
31 is made one in which star ﬁype connection éan be made and
the active antennas 33-1 to 33-N are connected through the start
type network system, it is not necessary for the respective
active antennas 33-1 to 33-N to store its own intrinsic ID. That
is, the controller 31 is made to be able to identify the ports
91-1 to 91-N. The controller 31 transmits a command through the
port 91 corresponding to the desired active antenna 33, and
judges the port 91 having received a response returned from the
active antenna 33, so that it judges which active antenna 33
transmitted the response.

F.iig. 18 shows an internal structure of the controller 31
in the case where such plurality of ports 91 are provided. An
interface 101 interfaces data to the host computer 1. A digital
circuit portion 102 performs processing such as identification
(control) of the ports 91-1 to 91-N. A memory 103 stores data
for identification of the ports 91 by the digital circuit
portion 102, for example, in the case where an intrinsic ID is
given té\the respective ports 91, the ID.

~Fig. 19 shows an internal structure of the active antenna

33. As described above, in the case where the active antenna
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33 is.distinguished by the port 91 (in the case where the star
type structure is made), it is not necessary for the active
antenna 33 itself to store the intrinsic ID. This indicates that
as compared with the structure of the active antenna 33 in the
case of the bus type system structure, the circuit structure
can Ee simplified.

That is, although the internal structure of the active
antenna 33 in the case of the bus type system structure has been
described with reference to Fig. 9, in the active antenna 33
shown in Fig. 9, the memory 14 for storing the ID and the digital
circuit portion 12 for judging whether or not data is direct\ed
to itself by using the ID become unnecessary in the case of the
active antenna 33 of the star type system stfucture as shown
in Fig. 19.

Here, a description will be concretely made on a case
where the host computer 1 is conhected with the controller 31
by using the cable based on the RS232C standard, and the
controller 31 is connected to the respective active antennas
33 by using the cable based on the RS485 standard. As shown in
Fig. 20, a command bus 61, a response bus 62, and a ground 63
are respectively provided between the host computei' 1 and the
controller 31 similarly to the case where the system is
constructed in the bus type shown in Fig. 14.

. A bus plus 64-1, a bus minus 65;1, a power supply line

66-1, and a ground 67-1 are respectively provided between the
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controller 31 and the active antenna 33-1. Similarly, a bus plus
64-2, a bus minus 65-2, a power supply line 66-2, and a ground
67-2 are respectively provided between the controller 31 and
the active antenna 33-2. Like this, the bus pius 64, the bus
minus 65, the power supply line 66, and the ground 67 are provided
for the respective active antennas 33 (provided to be in the
star type). Incidentally, the power supply line 66_ and the
ground 67 may be used in common, not for the respective active
antennas 33.

Fig. 21 is a view showing an internal structufe of the
controller 31 shown in Fig. 20. When the correspondence of the
structure of the controller 31 shown in Fig. 18 to the structure
of the controller 31 shown in Fig. 21 is seen, the interface -
101 is constructed by an RS232C interface 111 of the RS232C
standard, the digital circuit portion 102 is constructed by a

iCPU 112, the memory 103 is constructed by a ROM 113 and a-RAM
114, and the ports 91-1 to 91-N are constructed by RS485
interfaces 116-1 to 116~N of the RS485 standard, respectively.
Besides, the controller 31 shown in Fig. 21 is equipped with
a regulator 115 for providing a power supply to each portion.

The RS 232C interface 111 interfaces a command
transmitted from the host computer 1 and outputs it to the CPU
\112. In accordance with a program stored in the ROM 113, the
CPU 1_15 judges that the inputted command is transmitted to which

RS 485 interface 116, and outputs the inputted command to the
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RS 485 interface 116-1 to 116-N based on the judgement result.

Similarly, a response from the active antenna 33 is
interfaced by the RS485 interface 116 corresponding to the
active antenna 33, and is inputted to the CPU 112. The CPU 112
judges that the response is inputted from which RS485 interface
116 to recognize that the response is from which active antenna
33, generates data (data shown in Fig. 12) containing the active
antenna discriminating ID given to the active antenna 33, and
transmits it to the host computer 1 thro.ugh the RS232C interface
111.

Like this, although the description has ];een made such
that the CPU 112 identifies the active antenna 33 (RS485
interface 116) by the program stored in the ROM 113, such a
structure may be designed that the CPU 112 itself can identify
the RS485 interface 116. |

Fig. 22 is a view showing an internal structure of the
active antenna 33 shown in Fig. 20. When the correspondence of
the active antenna 33 shown in Fig. 19 to the active antenna
33 shown in Fig. 22 is seen, the interface 11 is constructed
by an RS485 interface 121, and the analog circuit portion 13
is constructed by a carrier signal generating portion 123, a
modulating circuit 124, and a demodulating circuit 125. Besides,
the active antenna 33 shown in Fig. 22 is equipped with a
regulator 122 for controlling electric power supplied from the

controller 31 and for supplying it to each portion in the active
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antenna 33.

A command transmitted from the RS485 interface 116 of the
controller 31 is inputted to the corresponding RS485 interface
121 of the active anténna 33, .is interfaced, and is outputted
to the modulating circuit 124 of the analog circuit portion 13.
The modulating circuit 124 ﬁxodulates a carrier signal supplied
from the carrier signél generating portion 123 with the inputted
data signal to generate a modulated wave, and emits it to the
IC card 4 from the antenna 3. A response signal received by the
antenna 3 from the IC card 4 is supplied to the demodulating
circuit 125, is demodulated, and is transmitted to the
controiler 31 through the RS485 interface 121.

Like this, 'in the case where the system is constructed.
in the star type, if a surplus port 91 is previously prepared
in the controller 31,. when an active antenna 33 is newly
installed, the installation can be easily made. Besides, since
it becomes unnecessary to provide.a digital circuit portion in
the active antenna 33 itself, it becomes possible tominiaturize
the structure of the active antenna 33.

Also in the case where the system is constructed in star
type., simil:;lrly to the case where the system is constructed in
the bus type, when necessary, the host computer 1 may specify
the ID of the desired active antenna 33 (RS485 interface 116)
to transmit a command, or may sequentially change the active

antenna discriminating ID in the time-sharing manner to
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transmit.

In the foregoing embodiments of the bus type and the star
type, although the description has been made on the case where
the wired cable is used to connect the controller 31 with the
active antenna 33, as shown in Fig. 23, a wireless LAN (Local
Area Network) may be used. By using wireless, since it is not
necessary to take wiring of cables or the 1like into
consideration when the structure of the IC card system is
changed, it becomes possible to easily change the structure.

Like this, in the case where the controller 51 is
connected with the active antenna 33 thrbugh the wireless LAN,
there are mixed two kinds of wireless communication, that is,
wireless communication performed between the controller 31 and
the active antenna 33 and wireless communication performed
between the active antenna 33 and the IC card 4. An IC card system
in which two kinds of wireless communication are mixed will be
described below.

Fig. 24 is a view showing an internal structure of the
controller 31. An interface 131 interfaces data to the host
computer 1. A digital circuit portion 132 performs such
processing as to analyze a command inputted from the interface
131 or a response inputted from an analog circuit portion 134.
In a memory 133, programs or data neces_s%ry for the digital
circuit portion 132 to perform processing are stored. An antenna

135 performs such processing as to emit a command from the analog
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circuit portion 134 to the active antenna 33, or to receive a
response from the active antenna 33 to output it to the analog
circuit portion 134.

Fig. 25 is a view showing an internal structure of the
active antenna 33. The active antenna 33 is roughly divided into
a portion where Qireless communication with the controller 31
is performed and a portion where wireless communication with
the IC card 4 is performed. As the portion where wireless
communication with the controller 31 is performed, an antenna
141 for a controller and an analog circuit portion 142 for a
controller are provided. As the portion where wi‘reless
communication with the IC card 4 is performed, an analog circuit
146 for an IC card and an antenna 147 for an IC card are érovided.
The analog circuit portion 142 for the controller and the analog
circuit portion 146 for the IC card respectively have the same
structure as the analog circuit portion 13 of the active antenna
33 shown in Fig. 22, and perform modulation and demodulation
of an inputted signal.

The ID intrinsic to the active antenna 33 is stored in
a memory 145, and a digital circuit portion 143 makes such
processing as to judge whether or not a command from the analog
circuit portion 142 for the controller is directed to itself
by checking the ID stored in the memory 145, or as to prepare
data by causing its own ID (ID stored in the memory 145) to be

contained in a response from the analog circuit portion 146 for
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the IC card.

Like this, in the case where there are mixed two wireless
communications, that is, .the wireless communication performed
between the controller 31 and tt_le active antenna 33, and the
wireless communication performed between the active antenna 33
and the IC card 4, it is necessary to identify between those
two _wireless communications. In the case of the structure of
the active antenna 33 as shown in Fig. 25, since the analog
circuit portions for the controller and the IC card, processiﬁg
the respective wireless coxﬁmunications are provided, the
wireless communication witI; the controller 31 and the wireless
communication with the active antenna 33 are distinguished by
using signals of differént frequency bands. In the case of
making such a structure, it is possible to simplify the
structure of a program or the like.

As another method of discriminating between the two
wireless communications, by using the same carrier signal and
causing sink patterns indicating the start of data to be
different patterns, it is also possible to distinguish the
wireless communication performed between the controller 31 and
the active a.ntenna 33 from the wireless communication performed
between the active antenna 33 and the IC card 4. It is also
possible to distinguish two wireless communications by using
an identifier. In the case where two wireless communications

are distinguished by using the identifier, as shown in Fig. 26,
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the data structure is made to include an active antenna
discriminating ID for discriminating the active antenna 33 and
a communication identifier for distinguishing the wireless
communication performed between the controller 31 and the
active antenna 33 from the wireless communication performed
betweén the active antenna 33 and the IC card 4. By doing so,
it is possible to lessen an occupied frequency band.

In the case where the same carrier signal is used, the
analog circuit portion 142 for the controller and the an_aiog
circuit portion 146 for the IC card can be used in common, and
the structure of the active antenna 33 can be ‘miniaturized. In
the case where the two analog circuit portions are made to be
used in common, the structure of the active antenna 33 becomes
as shown in Fig. 27. An antenna portion 151 is used for both

wireless communications with the controller 31 and the IC card

4. An analog circuit portion 152 performs such processing as

to demodulate a signal from the aﬁtenna portion 151 or to -
generate a signal to the antenna portion 151.

Here, an internal structure of the controller 31 in the
case where a cable of the RS232C standard is used for connection
between the host cbmputer 1 and the controller 31, and
communication between the dontroller 31 and the active antenna
33 is made wireless communication, will be described with
reference to Fig. 28. When the structure of the controller 31

shown in Fig. 28 is compared with the structure of the controller
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31 shown in Fig. 24, the interface 131 J.s constructed by an RS232¢C
interface 161 of the RS232C standard, the digital circuit
portion 132 is constructed by a CPU 162, and the memory 133 is
constructed by a ROM 163 and a RAM 164 . The analog circuit portion
134 is constructed by a carrier signal generating portion 167,
a modulating circuit 168, and a demodulating circuit 169.
Besides, the controller 31 shown in Fig. 28 is equipped with
a requlator 165 for providing a power supply to each port;.ion.

The RS 232C interface 161 interfaces a command

transmitted from the host computer 1 and outputs it to the CPU

162. The CPU 162 generates a command data signal containing the
ID of the active antenna 33 to which the inputted command is
transmitted, in accordance with a program (da_ta) stored in the
ROM 163, and outputs it to the mbdulating circuit 168 of the

analog circuit portion 134.

The modulating circuit 168 modulates a carrier signall

supplied from the carrier signal generating portion 167 by the
inputted command data signal to generate a modulated wave
(command signal), and causes the antenna 135 to transmit it to
the active antenna 33. Since this transmission is performed to
all the active antennas 33, the active antenna 33 judges whether
or not it is a signal directed to itself from the active antenna
discriminating ID (Fig. 26) contained in the received command
signal, and only in the case where judgement is made such that

it is a signal directed to itself, processing corresponding to
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the s-ignal is executed.

Similarly, a response signal from the active antenna 33
is received by the antenna 135, and is supplied to the
demodulating circuit 169 of the analog circuit portion 134.
Response data demodulated by the demodulating circuit 169 is
inputted to the CPU 162. The CPU 162 performs processing in
accordance with the program stored in the ROM 163 to the inputted
response data, and outputs it to the host computer 1 through
the RS232C interface 161.

Fig. 29 is a view showing a structure of the active antenna
33 corresponding to the controller 31 shown in Fig. 28. In this
structure, a regulator 171 is added to the active antenna 33
shown in Fig. 27, and an internal structure of the analogcircuit
portion 152 is concretely indicated. Since the analog circuit
portion 152 is made to have the same structure as the analog
circuit portion 134 of the controller 31 shown in Fig. 28 and
its operation is also basically the same, its description is
omitted.

Like this, by using the wireless communication also for
the communi'cation between the controller 1 an& the active
antenna 33, even in the case where the system structure is
changed, differently from the wired case, since the change in
wiring or the like is easy, the reconstruction of the system
can be simply performed.

In any of the embodiments of the bus type, the star type,
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and the wireless system, in the case where the structure of the
IC card system is changed, for e:{ample, in the case where an
active antenna 33 is newly added, it is designed such that at
the point of time when electric power is supplied to the newly
addea active antenna 33, a signal indicating new addition is
outputted from the active antenna 33 to the controller 31.
Alternatively, the controller-31 is made to have functions to
detect the total number of the active antennas 33 and the
structure of the system, and to identify the respective active
antennas 33. For example, a table of ID is held and in the case
wher;e it is judged that a new active antenna 33 is connected,
this table of ID is renewed. By doing so, it.becomes'possible
to enhance the flexiﬁility and generality of the system.

Incidentally, in the foregoing embodiments, although the
description has been made on the case where the host computer
1 is connected with the controller 31 by wire, transfer of’:data
may be made by wireless communicatiéﬁ. Besides, it is also
possible to make such a structure that the host computer 1 and
the controller 31 are integrated.

Next, with reference to Figs. 30A to 30C, a description
will be made on a medium which is used for installing a program
for exeéution of the foregoing series of processings into a
computer and bringing it in a state executable by the computer.

~As shown in Fig. 30A, the program can be provided to a

user in a state where it is previously installed in a hard disk
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202 or the like as a built-in recording medium of a personal
computer 201.

Alternatiﬁely, as shown in Fig. 30B, the program is
temporarily or permanently stored in a recording medium such
as a floppy disk 211, a CD-ROM 212, an MO disk 213, a DVD 214,
a magnetic disk 215, or a semiconductor memory 216, and can be
_ provided as package software.

Further, as shown in Fig. 30C, the program can be
transferred to the personal computer 201 from a download site
221 through a satellite 222 by wireless, or can be transferred
to the personal compuéer 201 through a network 231; such as a
local area network or Internet, by wire or wireless, and in the
personal computer 201, it can be downloaded in a built-in hard
disk or the 1like.

The medium in the present specification means a wide
conception including all these media.

As described above, in the informafion processing
apparatus of the first aspect of the invention, the information
processing method of the seventh aspect of the invention, and
the medium of the eighth aspect of the invention, a command is
outputted t<.) a plurality of devices, a response to the command,
outputted from the plurality of devices, is inputted, and the
plurality of devices are identified. Thus, it becomes possible
for one information processing apparatus to control the

plurality of devices.
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"In the information processing apparatus of the ninth
aspect of the invention, the information processing method of
the twelfth aspect of the invention, and the medium of the
thirteenth a.spect of the invention, an inputted command is
analyzed, a signal corresponding to the analysis result is
transmitted to another device, a response to the transmitted
signal is received from the other device, and a signal
corresponding to the received response is outputted to a device .
having outputted the command. Thus, it becomes possible for one
apparatus to control a plurality of information processing
devices. |

In the control apparatus of the information processing
systém of the fourteenth aspect of the invention, the
information processing method of the eighteenth aspect of the
invention, and the ﬁedium of the nineteenth aspect of the
invention, a control device outputs a command and identifies
a plurality of analysis devices, the analysis device analyzes
the command, transmits a signal corresponding to the analysis
result to an information storage device, receives a response
to the transmitted signal from the informationlstorage device,
and transfe:‘:'s a signal corresponding to thé received response
to the control device, and the information storage device stores
predétermined_ information, receives the signa1 corresponding
to the transmitted analysis result, reads out information

corresponding to the signal, and transmits it as the response
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to the analysis device. Thus, it becomes possible to simplify

the structure of the information processing system.
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1. An information processing apparatus connected to a
plurality of devices, comprising:
output means for outputting a command to the plurality
of deyices;
input means for inputting a response to the'comﬁand,
outputted from the plurality of devices;-and
identification means for discriminating the plﬁrality of

devices.

2. An information processing apparatus according to claim
1, wherein the output means outputs the same data to the

plurality of devices.

3. An information processing apparatus according to claim
1, wherein the output means outputs the command to the plurality

of devices by using wireless communication.

4. An information processing apparatus according to claim
1, further comprising table storage means for storing a table
of intrinsie IDs respectively given to each of the plurality
of devices, |

wherein the identification means performs identification

by using the table of the IDs.
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5. An information processing apparatus according to claim

1, further comprising ports corresponding to the plurality of
devices,

wherein the identification means identify the plurality

of devices by discriminating the ports.

6. An information processing apparatus according to claim
1, wherein the identification means sequentially outputs the
command outputted by the output means to the plurality of
devices in a time-sharing manner, so that the plurality of

devices are identified.

7. An information processing method of an information
processing apparatus connected to a plurality of device,
comprising:

an output step of outputting a command to the plurality
of devices;

an input step of inputting a response to the command,
outputted from the plurality of devices; and

an identification step of discriminating the plurality
of devices.

8. A medium for causing an information pf&cegsing
apparatus connected to a plurality of devices to execute a

program comprising:
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" an output step of 6utputting a command to the plurality
of devices;

an inpu; step of inputting a response to the command,
outputted from the plurality of devices; and

an identification step of discriminating the plurality

of devices.

9. An information processing apparatus comprising:

input means for inputting a command transmitted from a
first device;

analysis means for analyzing. the command inputted by the
input means;

transmission means for transmitting a signal
corresponding to an analysis result of the analysis means to
‘a second device;

reception means for receiving a response to the signal
from the second device; and

outpu_t means for outputting a signal corresponding to the

response received by the reception means to the first device.

10. Aﬁ information processing appératus according to
claim 9, wherein the input means and the output means make
operation by using first wireless'communication, and the
transmission means and the reception means make operation by

using second wireless communication.
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11. An information processing apparatus according to
claim 9, further comprising ID storage means for storing an

intrinsic ID.

12. An information processing method comprising:

an input step of inputting a command;

an analysis step of analyzing the command inputted at the
input step; |

a transmission step of transmitting a signal
corresponding to an analysis result at the analysis step to
another device;

a reception step of receiving a ;esponse_to the signal
from the other device; and

an output step of outputfing a signal corresponding to
the response received at the reception step to a device having

outputted the command.

13. A medium for causing an information processing
apparatus to execute a program comprising:

an input step of inputting a command;

an analysis-step of analyzing the command inputted at the
input step; i

a transmission step of transmittin§ a signal

corresponding to an analysis result at the analysis step to
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another device;

a reception step of receiving a response to the signal
from the other device; and

an output step of outputting a signal corresponding to
the response received at the reception- step to a device having

outputted the command.

14. An information processing system comprising a control
device, a plurality of analysis devices connected to the control
device, and an information storage device,

wherein the control device comprises:

output means for outputting a command; and

identification means for discriminating the plurality of
analysis devices, .

wherein the analysis device comprises:

analysiszmgans for analyzing the command outputted by the
output means;

transmission means for transmitting a signal
corresponding to an analysis result of the analysis means to
the information storage device;

reception means for receiving a response corresponding
to the signal from the information storage device; and

transfer means for transferring a signal corresponding
to the response received by the reception means to the control

device, and
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"wherein the information storage device comprises:
storage means for storing predetermined information; and
response transmission means for receiving the signal

transmitted by the transmission means and corresponding to the.
analysis result, for reading out information corresponding to
the signal from the 'storage means, and for transmitting it as

the response to the analysis device.

15. An information processing system according to claim
14, wherein the information storage device is of a portable card
type, and performs transfer of data to the analysis device by

wireless.

16. An information processing system according to claim
14, wherein electric power of the analysis device is supplied

from the control device.

17. An information processing system according to claim
14, wherein the control- device and the analysis device preform

transfer of data by wireless.

18. An information processing method of an information
processing system comprising a control device, a plurality of
analysis devices connected to the control device, and an

information storage device,
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‘wherein an information processing method of the control
device comprises:

. an output step of outputting a command; and

an identification step of discriminating the plurality
of analysis devices,

wherein an informafion processing ﬁtethod of the analysis
device comprises:

an analysis step of analyzing the command outputted at
the output step;

a transmission step of transmitting a signal
corresponding to an analysis result at the analysis step to the
information storage device;

a reception step of receiving a response corresponding
to the signai from the information storage device; and

a transfer step of transferring a signal corresponding
tq the response received at the reception step to the control
device, and

wherein an information processing method of the
information storage device comprises:

a storage step of storing predetermined information; and

a reséonse transmission step of receiving the signal
transmitted at the transmission step and corresponding to the
anélysis result, reading out information corresponding to the
signal from the storage. step, and transﬁitting it as the

response to the analysis device.
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19. A medium for causing, in an information processing
system comprising the control device, a plurality of analysis
devices connected to the control device, and an information
storage device,

a control device to execute a progiam comprisingz-

an output step of outputtihg a command; and

an identification step of discriminafing the plurality
of analysis devices,

for causing the analysis device to execute a program
comprising:

an analysis step of analyzing the command outputted at
the output step; .

a transmission step of transmittiﬁg a signal
corresponding to an analysis result at the analysis step to the
information storage device;

a receptiqn.step'of receiving a response corresponding
to the signal from information storage device; and

a transfer step of transferring a signal corresponding
to the response received at the reception step to the control
device, and

for causing the information storage device to execute a
program comprising:

~a storage step of s.to‘i'i‘ng predetermined information; and

a response transmission step of receiving the signal
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transmitted at the transmission step and corresponding to the
analysis result, reading out information corresponding to the
signal from the storage step, and transmitting it as the

response to the analysis device.
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