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the automatic transfer terminal 1 as an information code image on an 59§
LCD 13. A POS terminal 15 reads the array pattern data displayed o
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by the mobile telephone 8 as an information code image using a
scanner 19. By adopting an information code images as the
transmission medium for transmitting data, data communication can
be performed without the need for dedicated components for
communication such as connectors, antennas, or communication
circuits in the mobile telephone 8, which is side for sending data, and
the POS terminal 15, which is the side for receiving data.
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[Scope of Patent Claims]

[Claim 1] A communication system comprising: a first terminal having display means, wherein
the first terminal is configured to display an information code image representing an information code on
the display means; and a second terminal having reading means to read the information code image
displayed by the first terminal.

[Claim 2] The communication system according to claim 1, wherein the first terminal comprises:
array pattern data receiving means for receiving array pattern data from the outside, wherein the array pattern
data received from the outside is displayed by the array pattern data receiving means as an information code
image.

[Claim 3] The communication system according to claim 1, wherein the first terminal:
displays data input in response to operation in operating means as an information code image.

[Claim 4] The communication system according to claim 1, wherein the first terminal comprises imaging
means for imaging an information code image; and displays the information code image imaged by the
imaging means.

[Claim 5] The communication system according to any one of claims 1 to 5, wherein the first terminal
comprises:

array pattern data sending means for sending an information code image as array pattern data to the outside.
[Claim 6] The communication system according to any one of claims 1 to 5, wherein the second terminal
comprises:

display means for displaying the information code image read by the reading means.

[Detailed Description of Invention]

[0001]

[Technical Field of Invention] The present invention relates to a communication system provided with a
first terminal having display means.

[0002]

[Problem to be Solved by Invention] Conventionally, data communication methods have included wired
communication methods that adopt communication cables as a transmission medium for transmitting data
and wireless communication methods that adopt radio waves or infrared rays as the transmission medium
for transmitting data.

[0003] However, these methods require dedicated connectors for connecting communication cables on both
the side for sending and the side for receiving data for wired communication, and dedicated antennas for
capturing and radiating radio waves for wireless communication. Additionally, these connectors and
antennas also require dedicated communication circuits, resulting in higher costs and larger terminals.
[0004] In light of the above, an object of the present invention is to provide a communication system capable
of performing data communication without the need to install new dedicated parts for communication on
both the side for sending data and the side for receiving data.

[0005]

[Means for Solving Problem] The communication system according to claim 1 is configured such that, in a
first terminal, display means displays an information code image indicating an information code, and in a
second terminal, reading means reads the information code image displayed by the first terminal. Therefore,
adopting an information code image as the transmission medium for transmitting data and displaying the
information code image on previously existing display means in this manner enables data communication
without the need to install new dedicated parts for communication on the side for sending data and the side
for receiving data, unlike conventional communication systems.

[0006] The communication system according to claim 2 is configured such that, in the first terminal, array
pattern data receiving means displays array pattern data received from the outside as an information code
image, thereby enabling the side for sending data to send array pattern data received from the outside from
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the side for sending data to the side for receiving data.

[0007] The communication system according to claim 3 is configured such that, in the first terminal, data
input in response to operation in operating means is displayed as an information code image, thereby
enabling the side for sending data to send data input in response to operation in the operating means from
the side for sending data to the side for receiving data.

[0008] The communication system according to claim 4 is configured such that, in the first terminal, an
information code image imaged by imaging means is displayed, thereby enabling the information code
image imaged by the imaging means to be sent from the side for sending data to the side for receiving data.
[0009] The communication system according to claim 5 is configured such that, in the first terminal, array
pattern data sending means sends an information code image to the outside as array pattern data, thereby
enabling not only reading an information code image displayed by the first terminal, but also sending array
pattern data to the outside, and expanding the modes of use thereof.

[0010] The communication system according to claim 6 is configured such that, in the second terminal, the
display means displays an information code image read by the reading means, thereby enabling a read
information code image to be recognized, and expanding the modes of use thereof.

[0011]

[Embodiments of Invention] The following is an embodiment wherein the present invention is applied to a
communication system that uses mobile telephones for data communication between an automatic transfer
terminal installed at a bank and a point-of-sale (POS) terminal installed at a store, and is described with
reference to drawings.

[0012] First, FIG. 1 schematically illustrates the overall configuration of the communication system. The
automatic transfer terminal 1 is configured provided with a card insertion unit 2 for inserting a card, a
bankbook insertion unit 3 for inserting a bankbook, an LCD (liquid crystal display) 4, a voice guidance
output unit (speaker) 5 for outputting voice guidance to prompt user operation to perform various procedures
such as account balance inquiries and account withdrawals, and a motion sensor 6 to detect when a person
approaches. In this case, when the motion sensor 6 detects that a person has approached, the LCD 4 displays,
in a touch panel format, a button operation unit 7 made up of various buttons, including a “numeral” button
of numerals “0” to “9” for inputting an account number or PIN number, an "account balance inquiry" button
for making an inquiry of the account balance, an "account withdrawal™ button for making account
withdrawals, a "transfer” button for making transfers, and the like.

[0013] The mobile telephone 8 (the first terminal in the present invention) has an antenna 9, a microphone
10 for inputting a transmitted voice, a receiver 11 for outputting a received voice, a key operation unit 12
(the operating means in the present invention) configured by arranging a plurality of keys such as a "call
start" key for starting a call, a "call end" key for ending a call, and “numeral” keys of numerals “0” to “9”
for inputting a telephone number, an LCD 13 (the display means of the first terminal in the present
invention), and a camera 14 (the imaging means in the present invention) for imaging an information code
such as a bar code or a two-dimensional code.

[0014] The POS terminal 15 (the second terminal in the present invention) is provided with a key operation
unit 16 configured by arranging a plurality of keys such as “numeral” keys of numerals “0” to “9”, “00”,
and “000” for inputting the price of products, a receipt issuing unit 17 for issuing a receipt, and an LCD 18
for displaying the price of products, and is configured by connecting a scanner 19 (the reading means in the
present invention) for reading an information code such as, for example, a bar code or a two-dimensional
code printed on stickers attached to products, and a display device 20 (the display means of the second
terminal in the present invention) for displaying an information code such as a bar code or a two-dimensional
code.

[0015] Next, FIG. 2 illustrates the electrical configuration of the automatic transfer terminal 1 described
above as a functional block. In the automatic transfer terminal 1, a CPU (central processing unit) 21 is
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mainly configured by a microcomputer, and connects the card insertion unit 2, the bankbook insertion unit
3, the LCD 4, the voice guidance output unit 5, and the motion sensor 6 described above, as well as a modem
24 that performs processing relating to telephone communications between an NCU (network control unit)
22 and a telephone network 23. Moreover, a server 25 connects various databases such as, for example, an
account number database 26, a PIN number database 27, an account balance database 28, and a transaction
history database 29.

[0016] In this case, for example, when a card is inserted into the card insertion unit 2 and any button
displayed on the LCD 4 is operated, the CPU 21 performs processing in response to the operation of that
button. In other words, to give a description using an example wherein a user inputs, for example, a four-
digit PIN number, the CPU 21 detects the input of the PIN number and then transmits the input PIN number
from the NCU 22 to the server 25. After detecting that a PIN number has been received from the NCU 22,
the server 25 determines whether the PIN number received from NCU 22 is correct by searching the PIN
number database 27, and then sends the determination results to the NCU 22. After detecting that the NCU
22 has received a determination result from the server 25, the CPU 21 performs processing in response to
the determination result received from the server 25, such as, when the determination result is "correct", for
example, displaying a display screen prompting an account withdrawal on the LCD 4, and when the
determination result is "incorrect”, displaying a display screen indicating that the PIN number is incorrect
on the LCD 4.

[0017] FIG. 3 illustrates the electrical configuration of the mobile telephone 8 and the POS terminal 15
described above as a functional block. In the mobile telephone 8, a CPU 30 is mainly configured by a
microcomputer, connects the key operation unit 12, the LCD 13, and the camera 14 described above, as
well as a voice processing unit 31 for processing a transmitting voice input by the microphone 10 and a
receiving voice output by the receiver 11, a telephone communication unit 32 (the array pattern data sending
means and the array pattern data receiving means in the present invention) for performing processing
relating to telephone communication with the telephone network 23, and a memory 33 for storing various
information such as memory dial information.

[0018] Moreover, in the POS terminal 15, the CPU 34 is mainly configured by a microcomputer, and
connects the key operation unit 16, the receipt issuing unit 17, the LCD 18, the scanner 19, and the display
device 20 described above. In this case, as described in detail below, the scanner 19 of the POS terminal 15
can read a predetermined information code such as a bar code or two-dimensional code by reading a
displayed information code image when array pattern data according to array rules of a predetermined
information code such as a bar code or two-dimensional code is displayed as an information code image on
the LCD 13 of the mobile telephone 8. Furthermore, the camera 14 of the mobile telephone 8 can read a
predetermined displayed information code image such as a bar code or two-dimensional code by reading a
displayed information code image when array pattern data according to array rules of a predetermined
information code such as a bar code and a two-dimensional code is displayed as an information code image
on the display device 20 of the POS terminal 15.

[0019] Next, the action of the above configuration will be described with reference to FIG. 4 to FIG. 12.
Note that here, an example will be described wherein a QR (quick response) code, which is a matrix-type
two-dimensional code, is used as an information code for transfer processing between the automatic transfer
terminal 1 and the POS terminal 15 using the mobile telephone 8. FIG. 4 illustrates a flowchart of details of
control performed by the mobile telephone 8, FIG 5 illustrates a flowchart of details of control performed
by the automatic transfer terminal 1, and FIG. 6 illustrates a flowchart of details of control performed by the
POS terminal 15.

[0020] First, when a user using the mobile telephone 8 operates a predetermined key and sets a “payment
mode", in the mobile telephone 8, the CPU 30 determines "YES" in step S1 and automatically calls the
automatic transfer terminal 1 from the telephone communication unit 32 (step S2).
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[0021] When an incoming call from the mobile telephone 8 is detected in the automatic transfer terminal 1,
the CPU 21 determines "YES" in step T1 and sends an ID number request command from the modem 24
to the mobile telephone 8, which prompts the user to input an ID number (step T2).

[0022] In the mobile telephone 8, when it is detected that the telephone communication unit 32 has received
the ID number request command from the automatic transfer terminal 1, the CPU 30 determines "YES" in
step S3 and displays a message on the LCD 13, for example, "Please enter your ID number.” This allows
the user of the mobile telephone 8 to input the ID number. When it is detected that the key for inputting an
ID number has been operated, the CPU 30 determines "YES" in step S4 and sends the input ID number
from the telephone communication unit 32 to the automatic transfer terminal 1 (step S5).

[0023] When it is detected in the automatic transfer terminal 1 that the modem 24 has received an 1D number
from the mobile telephone 8, the CPU 21 determines "YES" in step T3 and determines whether the ID
number received from the mobile telephone 8 is correct (step T4). When the ID number received from the
mobile telephone 8 is correct, the CPU 21 determines "YES" in step T4, sends a read command from the
NCU 22 to the server 25, reads the corresponding account number from the account number database 26,
and reads the corresponding account balance from the account balance database 28 (step T5).

[0024] The CPU 21 then performs "QR Code Pre-transmission Processing™ for the read account number
and account balance (step T6). The "QR Code Pre-transmission Processing” will be described below with
reference to the flowchart illustrated in FIG. 7. Furthermore, as a specific example, FIG. 8 and FIG. 9
illustrate a case wherein the account number is, for example, “0012-345-6-1234567 and the account
balance is, for example, “¥50000”.

[0025] The CPU 21 converts the account number read from the account number database 26 and the account
balance read from the account balance database 28 into a bit string consisting of bit "0" and bit 1" based
on the Shift JIS character code (step R1, see (a)-(c) in FIG. 8). The CPU 21 then calculates an error
correction code (step R21) and adds the calculated error correction code to the previously generated bit
string (step R3, see (d) in FIG. 8).

[0026] Next, the CPU 21 calculates the overall number of bits (amount of data) of the bit string to which
the error correction code is added (step R4) and determines the size of the QR Code based on the calculated
number of bits (step R5, see (e) in FIG. 8). The CPU 21 then arranges the bit strings to which the error
correction code has been added according to the previously determined size in accordance with the QR
Code arrangement rules to generate array pattern data (step R6, see (f) in FIG. 8).

[0027] Next, the CPU 21 masks the array pattern data previously generated (see step R7, (g) in FIG. 8),
adds pattern data for position detection (the cut-out symbol) to detect the position of the QR code (see step
R8, (h) in FIG. 8), and adds a "line break symbol" indicating a line break to the array pattern data to which
the pattern data for position detection has been added (step R9, see (i) in FIG. 8). The CPU 21 then expresses
data "0" of the array pattern data as code "A", data "1" as code "B", and the "line break symbol" as code
"C", thereby expressing the array pattern data according to the transmission data format in accordance with
the transmission format (step R10, see (j) in FIG. 9).

[0028] The CPU 21 then sends the array pattern data including the account number and account balance
generated by such processing from the modem 24 to the mobile telephone 8 (step T7). In this case, as
described above, the CPU 21 only needs to be able to express three types of codes as array pattern data:
code "A" indicating data "0", code "B" indicating data ""1", and code "C" indicating a "line break symbol",
so as illustrated in FIG. 10, the array pattern data is sent from the modem 24 to the mobile telephone 8 by
expressing code "A" using two consecutive bits of bit "0" and bit “0”, expressing code "B" using two
consecutive bits of bit "0" and bit "1", and expressing code "C" using two consecutive bits of bit "1" and bit
"0".

[0029] When it is detected that the telephone communication unit 32 has received the array pattern data
including the account number and the account balance from the automatic transfer terminal 1 in the mobile
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telephone 8, the CPU 30 determines "YES" in step S6, scans the array pattern data received from the
automatic transfer terminal 1, and displays the code "A" in a dark cell and the code "B" in a light cell,
thereby displaying the array pattern data including the account number and the account balance received
from the automatic transfer terminal 1 as an information code image on the LCD 13 as illustrated in FIG.
11 (step S7).

[0030] In the POS terminal 15, when it is detected that the scanner 19 has read the array pattern data
including the account number and the account balance displayed as an information code image on the LCD
13 of the mobile telephone 8 in this manner, the CPU 34 determines "YES" in step U1, recognizes the
account number and account balance by demodulating the read array pattern data including the account
number and account balance (step U2), and compares the price of the product and the account balance (step
uU3).

[0031] Here, when the account balance is larger than the price of the product, that is, when further transfer
processing is possible, the CPU 34 determines "YES" in step U3 and performs the same processing as that
described above for generating the array pattern data including the account number and account balance, to
generate array pattern data including the price of the product and the payee account number (step U4), and
as illustrated in FIG. 12, displays the array pattern data including the price of the product and the payee
account number on the display device 20 as an information code image (step U5).

[0032] In the mobile telephone 8, when it is detected that the camera 14 has read the array pattern data
including the price of the product and the payee account number displayed as an information code image
on the display device 20 of the POS terminal 15 in this manner, the CPU 30 determines "YES" in step S8
and sends the read array pattern data including the price of the product and the payee account number is
sent from the telephone communication unit 32 to the automatic transfer terminal 1 (step S9).

[0033] In the automatic transfer terminal 1, when it is detected that the modem 24 has received the array
pattern data including the price of the product and the payee account number from the mobile telephone 8,
the CPU 21 determines "YES" in step T8 and recognizes the price of the product and the payee account
number by demodulating the array pattern data including the price of the product and the payee account
number received from the mobile telephone 8 (step T9). The CPU 21 then performs the transfer process to
transfer the designated price of the product to the designated payee account number (step T10).

[0034] Performing the process described above makes it possible to communicate the account number,
account balance, price of the product, and payee account number between the mobile telephone 8 and the
POS terminal 15 using the information code image as the transmission medium, and makes it possible for
the automatic transfer terminal 1 to process the transfer.

[0035] Note that in this case, after the transfer processing is completed in the automatic transfer terminal 1,
the array pattern data for notifying the completion of the transfer processing is sent from the automatic
transfer terminal 1 to the mobile telephone 8, the mobile telephone 8 displays the array pattern data received
from the automatic transfer terminal 1 as an information code image, and the POS terminal 15 reads the
array pattern data displayed by the mobile telephone 8 as an information code image, and the POS terminal
15 can thus also be configured to recognize the completion of the transfer processing.

[0036] Furthermore, the POS terminal 15 then displays the array pattern data to confirm the completion of
the transfer process as an information code image, and the array pattern data displayed by the POS terminal
15 as an information code image is read by the mobile telephone 8, and the mobile telephone 8 can thereby
be configured to disconnect the communication line with the automatic transfer terminal 1.

[0037] Moreover, a configuration has been described above wherein in the automatic transfer terminal 1,
numerical information of the account number and account balance is converted into a bit string, and the bit
string is then sequenced according to the QR Code arrangement rules to generate the array pattern data.
However, when the CPU 30 of the mobile phone 8 is of a high-performance type having a relatively high
processing capacity, the CPU 30 can be configured to transmit the bit string of the account number and
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account balance from the automatic transfer terminal 1 to the mobile telephone 8, and in the mobile
telephone 8, array pattern data is generated by arranging the bit string based on the QR code arrangement
rules. Furthermore, it is also possible to configure such that bitmap data is sent from the automatic transfer
terminal 1 to the mobile telephone 8, and in the mobile telephone 8, array pattern data is generated based on
the bitmap data received from the automatic transfer terminal 1.

[0038] Incidentally, in addition to displaying the array pattern data received from the automatic transfer
terminal 1 as an information code image on the LCD 13 as described above, the mobile telephone 8 may
also be configured to display the data input in response to operations on the key operation unit 12 as an
information code image on the LCD 13. In this case, for example, by assigning the "0" key as a key for
displaying a dark cell and the "1" key as a key for displaying a light cell, it is possible to display data input
in response to an operation as an information code image on the LCD 13 by operating the "0" key or the "1"
key. Note that at this time, error correction codes and pattern data for position detection are automatically
calculated by the CPU 30. Moreover, it is also possible to configure to directly input character information,
in which case the CPU 30 performs processing or the like to convert the character information into a bit
string. Additionally, it is also possible to configure such that the information code image imaged by the
camera 14 is displayed on the LCD 13.

[0039] Because the present embodiment as described above is configured such that in the mobile telephone
8, the array pattern data including the account number and the account balance is received from the
automatic transfer terminal 1, the array pattern data received from the automatic transfer terminal 1 is
displayed as an information code image on the LCD 13, and in the POS terminal 15, the information code
image displayed by the mobile telephone 8 is read, adopting an information code image as a transmission
means for transmitting data in this manner and displaying the information code image on the previously
existing LCD 13 makes data communication possible without the need to install new dedicated parts for
communication such as, for example, connectors, antennas, or communication circuits, on both the mobile
telephone 8, which is the side for sending data, and the POS terminal 15, which is the side for receiving
data.

[0040] Furthermore, by configuring such that in the mobile telephone 8, the data input in response to an
operation on the key operation unit 12 is displayed as an information code image on the LCD 13, the data
input in response to the operation on the key operation unit 12 can be sent to the POS terminal 15, and by
configuring to display the information code image imaged by the camera 14 on the LCD 13, the data imaged
by the camera 14 can be sent to the POS terminal 15.

[0041] Additionally, in this case, by configuring such that, in the automatic transfer terminal 1, which is
outside the mobile telephone 8, processing for converting the numerical information of the account number
and account balance into a bit string and processing for generating array pattern data by arranging the bit
string according to the QR code array rules are performed, it is unnecessary for the mobile telephone 8 to
perform these processes, thereby reducing the load on the mabile telephone 8.

[0042] The present invention is not limited to the above embodiments, and can be modified or expanded as
follows. The first terminal is not limited to a mobile telephone and may be another kind of terminal, and the
second terminal is not limited to a POS terminal and may be another kind of terminal, and there is no
limitation for these to perform transfer processing, and they may be configured to be applied to other
processing.

[0043] The information code is not limited to QR codes, and may also be other types of codes, such as, for
example Code39, which is a bar code, or PDF417, which is a stacked two-dimensional code. The
information communicated between the automatic transfer terminal and the POS terminal is not limited to
numerical information such as an account number, account balance, price of a product, and payee account
number, and may also include other information such as Chinese characters indicating the account holder
name or the like. The mobile telephone is not limited to a configuration for automatic calling, and may be a
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configuration for manual calling.
[Brief Description of Drawings]

[FIG.

1] is a diagram schematically illustrating the overall configuration of one embodiment of the present

invention

[FIG.
[FIG.
[FIG.
[FIG.
[FIG.
[FIG.
[FIG.
[FIG.
[FIG.
[FIG.
[FIG.

2] is a functional block diagram of an automatic transfer terminal

3] is a functional block diagram of a mobile telephone and a POS terminal

4] is a flowchart illustrating the details of control in the mobile telephone

5] is a flowchart illustrating the details of control in the automatic transfer terminal

6] is a flowchart illustrating the details of control in the POS terminal

7] is a diagram equivalent to FIG. 5

8] is a diagram illustrating a process of generating array pattern data from character information
9] is a diagram equivalent to FIG. 8

10] is a diagram illustrating codes

11] is a diagram schematically illustrating a POS terminal reading array pattern data
12] is a diagram schematically illustrating a mobile telephone reading array pattern data

[Description of Reference Numerals]

In the drawings, 8 is a mobile telephone (first terminal), 13 is an LCD (display means of the first terminal),
14 is a camera (imaging means), 15 is a POS terminal (second terminal), 19 is a scanner (reading means),
20 is a display device (display means of the second terminal), 32 is a telephone communication unit (array
pattern data sending means and array pattern data receiving means).
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[FIG. 3]
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[FIG. 5]
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[FIG. 9]

(i) Expression of Array Pattern Data

[FIG. 12]
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[FIG. 11]
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