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(57) ABSTRACT

A printing device 1 has a print unit 21 that prints; a storage
unit 23 that stores identification information; and a commu-
nication unit 22 that wirelessly transmits a position correction
signal S1 including identification information stored in the
storage unit 23.
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PRINTING DEVICE, READING SYSTEM, AND
POS SYSTEM

[0001] Priority is claimed under 35 U.S.C. §119 to Japa-
nese Application nos. 2014-033610, filed Feb. 25, 2014;
2014-026483, filed Feb. 14, 2014; and 2014-067046, filed
Mar. 27, 2014, which are hereby incorporated by reference in
their entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to a printing device, a

reading system, and a POS system.

[0004] 2. Related Art

[0005] Systems in which devices communicate wirelessly
with wireless terminals (wireless terminal position measure-
ment system) are known from the literature. See, for example,
JP-A-2012-154646.

[0006] With devices that communicate wirelessly and a
system that uses such device, there is the needs that wants to
realize such the wireless communication device and the sys-
tem constitution by low cost.

SUMMARY

[0007] With consideration for this problem, the present
invention provides a printing device, a reading system, and a
POS system that execute processes through wireless commu-
nication.

[0008] A printing device according to one aspect of the
invention includes a print unit that prints; a storage unit that
stores identification information used in a position informa-
tion process; and a communication unit that wirelessly trans-
mits the identification information stored in the storage unit.
[0009] Thus comprised, the printing device can wirelessly
transmit identification information used by the terminal to
process position information. A system enabling position cor-
rection by a terminal can thus be built, and the terminal can
receive identification information sent wirelessly by the print-
ing device, and execute a position information process using
the identification information, without needing to install a
specialized device that communicates with the terminal on a
wall, for example, or needing to install new equipment for
operating the specialized device, by simply installing a print-
ing device wherever a printing device is used. The cost of
constructing a system enabling position correction by the
terminal can therefore be reduced, and the system can be
simplified.

[0010] Preferably, the printing device also has a power sup-
ply unit that supplies power to the print unit and the commu-
nication unit; and a switching unit that changes between a first
mode supplying power to the print unit and the communica-
tion unit, and a second mode supplying power to the commu-
nication unit.

[0011] Thus comprised, by changing the operating mode to
the second mode when the print unit is not used, the supply of
power to the print unit can be stopped and power consumption
by the printing device can be reduced.

[0012] Further preferably, the switching unit is a power
supply switch; the first mode is selected when the power
supply switch is on; and the second mode is selected when the
power supply switch is off.

[0013] Thus comprised, when the power switch is off and
the print unit is not used for printing, the operating mode of
the printing device changes from the first mode to the second

Aug. 20, 2015

mode, thereby stopping the supply of power to the print unit
while enabling transmission of the position correction signal
by the communication unit to continue.

[0014] A printing device according to another aspect of the
invention also has a power supply unit that supplies power to
the print unit and the communication unit; a first switch that
supplies or interrupts power to the print unit; and a second
switch that supplies or interrupts power to the communication
unit.

[0015] Because the printing device thus comprised has a
second switch that turns the supply of power to the commu-
nication unit on and off separately from the first switch that
turns the supply of power to the print unit on and off, users that
do not want the communication unit to transmit the identifi-
cation information can operate the second switch to turn the
supply of power to the communication unit off so that the
identification information is not transmitted.

[0016] A printing device according to another aspect of the
invention also has a control unit that controls the print unit and
produces a receipt printed with transaction information.
[0017] Thus comprised, a system that enables position cor-
rection by the terminal can be constructed by installing a
printing device where customer transactions are processed,
such as at a checkout counter.

[0018] A printing device according to another aspect of the
invention also has a control unit that controls the print unit and
produces a coupon printed with coupon information.

[0019] Thus comprised, a system that enables position cor-
rection by the terminal can be deployed by simply installing
a printing device where coupons are given to customers, such
as at a checkout counter in a store.

[0020] A printing system according to another aspect of the
invention includes a printing device and a terminal. The print-
ing device includes a print unit that prints; a storage unit that
stores identification information used in a position informa-
tion process; and a communication unit that wirelessly trans-
mits the identification information stored in the storage unit.
The terminal includes a data communication unit that wire-
lessly receives the identification information transmitted by
the communication unit; a position information storage unit
that stores position information; and a terminal control unit
that corrects the position information based on the identifica-
tion information received by the data communication unit.
[0021] A system enabling position correction by a terminal
can thus be built, and the terminal can receive identification
information sent wirelessly by the printing device, and cor-
rect the position information using the identification informa-
tion, without needing to install a specialized device that com-
municates with the terminal on a wall, for example, or
needing to install new equipment for operating the special-
ized device, by simply installing a printing device wherever a
printing device is used. The cost of constructing a system
enabling position correction by the terminal can therefore be
reduced, and the system can be simplified.

[0022] A printing system according to another aspect of the
invention includes a printing device, a terminal, and a man-
agement device.

[0023] The printing device includes a print unit that prints;
a storage unit that stores identification information used in a
position information process; and a communication unit that
wirelessly transmits the identification information stored in
the storage unit.

[0024] The terminal includes a data communication unit
that wirelessly receives the identification information trans-
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mitted by the communication unit; a transceiver unit that
sends the identification information and receives position
information; and a display unit that displays position infor-
mation received by the transceiver unit.

[0025] The management device includes a reception unit
that receives the identification information transmitted by the
transceiver unit of the terminal; a position information calcu-
lation unit that calculates the position information of the
terminal based on the identification information received by
the transaction unit; and a transmission unit that sends the
position information calculated by the position information
calculation unit to the terminal.

[0026] Another aspect of the invention is a reading system
including a reading device having a reading unit that reads
information, a storage unit that stores identification informa-
tion, and a communication unit that wirelessly transmits the
identification information stored in the storage unit; and a
terminal having a data communication unit that wirelessly
receives the identification information transmitted by the
communication unit, and a terminal control unit that gener-
ates position information identifying a position, and corrects
the position information based on the identification informa-
tion when the identification information is received by the
data communication unit.

[0027] Thus comprised, the reading device has a function
for wirelessly transmitting identification information used for
position correction by the terminal. A system enabling posi-
tion correction by a terminal can thus be built, and the termi-
nal can receive identification information sent wirelessly by
the reading device, and correct the position information using
the identification information, without needing to install a
specialized device that communicates with the terminal on a
wall, for example, or needing to install new equipment for
operating the specialized device, by simply installing a read-
ing device wherever a reading device is used. The cost of
constructing a system enabling position correction by the
terminal can therefore be reduced, and the system can be
simplified.

[0028] In a reading system according to another aspect of
the invention, the communication unit of the reading device
preferably sends the identification information when infor-
mation is read by the reading unit.

[0029] Thus comprised, when information is read by the
reading unit, the reading device can transmit the identification
information and trigger the terminal to correct its position. As
a result, when specific information is read by the reading
device, the user can have identification information sent from
the reading device to the user’s terminal for position correc-
tion by the terminal.

[0030] In a reading system according to another aspect of
the invention, the communication unit of the reading device
wirelessly transmits a signal reporting information was read
when information is read by the reading unit; the data com-
munication unit of the terminal receives the signal transmitted
by the communication unit; and the terminal control unit of
the terminal corrects the position information based on recep-
tion of the signal.

[0031] Thus comprised, the reading device can inform the
terminal that information was read, and based on this report
the terminal can execute the position correction process.
[0032] In a reading system according to another aspect of
the invention, after correcting the position information, the
terminal control unit of the terminal executes a specific pro-
cess based on the corrected position information.
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[0033] Thus comprised, the terminal can execute a specific
process using more accurate position information after the
position information is corrected.

[0034] A reading device according to another aspect of the
invention has a reading unit that reads information; a storage
unit that stores identification information; and a communica-
tion unit that wirelessly transmits the identification informa-
tion stored in the storage unit.

[0035] Thus comprised, the reading unit has a function for
wirelessly transmitting identification information used for
position correction by the terminal. A system enabling posi-
tion correction by a terminal can thus be built, and the termi-
nal can receive identification information sent wirelessly by
the reading device, and correct the position information using
the identification information, without needing to install a
specialized device that communicates with the terminal on a
wall, for example, or needing to install new equipment for
operating the specialized device, by simply installing a read-
ing device wherever a reading device is used. The cost of
constructing a system enabling position correction by the
terminal can therefore be reduced, and the system can be
simplified.

[0036] Further preferably, the reading unit also includes a
print unit that prints; and a control unit that prints with the
print unit when information is read by the reading unit.
[0037] Thus comprised, the reading device can print with
the print unit based on reading by the reading unit.

[0038] Further preferably, the control unit prints coupon
information with the print unit when information is read by
the reading unit.

[0039] Thus comprised, the reading device can provide the
user with a coupon printed with coupon information by print-
ing coupon information based on reading by the reading unit.
[0040] Further preferably, the communication unit wire-
lessly transmits a signal reporting information was read when
information is read by the reading unit.

[0041] Thus comprised, the reading device can report that
information was read by the reading unit by wirelessly trans-
mitting a signal.

[0042] Another aspect of the invention is a POS system
including: a POS terminal that executes a payment process
and transmits printing information based on the payment
process; a printing device including a reception unit that
receives the printing information, a signal communication
unit that transmits a wireless signal based on reception of the
printing information, a network communication unit that
transmits the printing information, and a print unit that prints;
and a terminal including a signal communication processing
unit that receives the wireless signal, and a terminal control
unit that executes a process based on the wireless signal.
[0043] Thus comprised, when the POS terminal executes a
payment process based on a customer transaction, the print-
ing device sends a wireless signal to the user‘s’ terminal, and
transmits the printing information received from the POS
terminal. The terminal executes a process based on the wire-
less signal received from the printing device. As a result, the
terminal can detect by receiving the wireless signal that a
transaction was done, execute a process based on the wireless
signal, and provide a specific service to the user. A specific
service can therefore be received through the terminal with-
out the user needing to remove and present a membership
card, for example.

[0044] Ina POS system according to another aspect of the
invention, the terminal control unit of the terminal generates
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data based on the wireless signal; the terminal has a data
transmission unit that transmits the generated data; and the
POS system further comprises a management device with a
communication unit that receives the data transmitted by the
data transmission unit of the terminal.

[0045] Thus comprised, the management device can
execute a process based on data received from the terminal.
[0046] Further preferably in a POS system according to
another aspect of the invention, the printing device has a
storage unit that stores position information identifying the
where the printing device is located, or identification infor-
mation identifying the printing device; the wireless signal
contains the position information or the identification infor-
mation; and the data includes the position information or the
identification information.

[0047] Thus comprised, the terminal can send data includ-
ing the position information or identification information of
the terminal to the management device, and the management
device can execute a process using the position information or
identification information.

[0048] Further preferably in a POS system according to
another aspect of the invention, the network communication
unit of the printing device transmits the printing information,
and the position information or the identification information
stored in the storage unit, to the management device; the
communication unit of the management device receives
printing information, and the position information or the
identification information; and the management device has a
management device storage unit that relationally stores the
printing information, and the position information or the
identification information.

[0049] Thus comprised, the management device can select
the related printing information based on reception of the
position information or identification information, and can
execute a process based on the selected printing information.
[0050] Further preferably in a POS system according to
another aspect of the invention, the terminal control unit of
the terminal generates a second wireless signal based on the
wireless signal; the signal communication processing unit of
the terminal wirelessly transmits the second wireless signal to
the printing device; and the signal communication unit of the
printing device receives the second wireless signal transmit-
ted by the signal communication processing unit of the ter-
minal.

[0051] Thus comprised, the printing device can execute a
process based on the second wireless signal received accord-
ing to the transmitted wireless signal.

[0052] Further preferably in a POS system according to
another aspect of the invention, the wireless signal includes a
command requesting user information stored by the terminal;
and the second wireless signal contains the user information.
[0053] Thus comprised, the printing device can get user
information from the terminal and execute a process based on
the user information.

[0054] Further preferably in a POS system according to
another aspect of the invention, the network communication
unit of the printing device transmits the user information of
the second wireless signal; and the POS system includes a
management device having a communication unit that
receives the printing information and the user information
transmitted by the network communication unit of the print-
ing device, and a management device storage unit that rela-
tionally stores the printing information and the user informa-
tion received by the communication unit.
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[0055] Thus comprised, the management device can select
the related printing information based on reception of the user
information, and can execute a process based on the selected
printing information.

[0056] Another aspect of the invention is a control method
of'a POS system including a POS terminal executing a pay-
ment process, generating printing information, and transmit-
ting the generated printing information to a printing device;
the printing device transmitting a wireless signal based on
reception of the printing information; and a terminal receiv-
ing the wireless signal and executing a process based on the
wireless signal.

[0057] Thus comprised, a specific service can be received
through the terminal without the user needing to remove and
present a membership card, for example.

[0058] Other objects and attainments together with a fuller
understanding of the invention will become apparent and
appreciated by referring to the following description and
claims taken in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0059] FIG. 1 is an oblique view of a printing device
according to a first embodiment of the invention.

[0060] FIG. 2 is a block diagram illustrating the functional
configuration of a printing system.

[0061] FIG. 3 illustrates a position measurement system
assembled on a sales floor.

[0062] FIG. 4 is a flow chart illustrating the operation of the
printing device.

[0063] FIG. 5 is a flow chart illustrating the operation of a
terminal.

[0064] FIG. 6 is a block diagram illustrating the functional
configuration of a printing system according to a variation of
the first embodiment.

[0065] FIG.7isanoblique view of areading device accord-
ing to a second embodiment of the invention.

[0066] FIG. 8 is a block diagram illustrating the functional
configuration of a reading system.

[0067] FIG. 9 illustrates a position measurement system
assembled on a sales floor.

[0068] FIG. 10 is a flow chart illustrating the operation of
the reading device.

[0069] FIG. 11 is a flow chart illustrating the operation of a
terminal.
[0070] FIGS.12A,12B and 12C are flow charts illustrating

the operation of devices in the reading system.

[0071] FIG. 13 illustrates the configuration of a POS sys-
tem according to a third embodiment of the invention.
[0072] FIG. 14 is an oblique view of a printing device.
[0073] FIG. 151s ablock diagram illustrating the functional
configuration of the POS system.

[0074] FIGS.16A,16B,16C and 16D are flow charts illus-
trating the operation of devices in the POS system.

[0075] FIGS.17A,17B,17C and 17D are flow charts illus-
trating the operation of devices in the POS system according
to a variation of the third embodiment.

DESCRIPTION OF EMBODIMENTS

Embodiment 1

[0076] FIG. 1 is an oblique view of a printing device 1
according to a first embodiment of the invention.
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[0077] The printing device 1 in this embodiment of the
invention is a thermal line printer. The printing device 1 stores
roll paper 10 inside the case 11. The printing device 1 conveys
the stored roll paper 10 and prints on the roll paper 10 with a
thermal head disposed inside the case 11. An access cover 12
that opens and closes is also disposed to the case 11. The
access cover 12 is opened by depressing the lever 13 disposed
to the top ofthe case 11. When the access cover 12 opens, the
roll paper compartment where the roll paper 10 is stored is
exposed, and the roll paper 10 can be replaced.

[0078] A paper exit 14 from which the roll paper 10 is
discharged is formed in the top of the case 11 of the printing
device 1. A cutter mechanism 15 that cuts the roll paper 10 is
disposed inside the paper exit 14.

[0079] An operating panel is disposed to the top of the case
11 of the printing device 1 behind the lever 13, and an oper-
ating switch 17 that instructs feeding the roll paper 10, and
one or more LEDs 18 that indicate states of the printing
device 1, are disposed to this operating panel.

[0080] A power switch 16 (selector unit, first switch) for
turning the printing device 1 power on and off is disposed at
the front of the case 11 of the printing device 1.

[0081] The printing device 1 also has a function for sending
aposition correction signal S1 by wireless communication as
described below.

[0082] The printing device 1 can be used as described
below, for example.

[0083] The printing device 1 may be installed in a shopping
center, supermarket, convenience store, restaurant or other
food service business, and prints receipts and coupons. The
printing device 1 is typically disposed to a checkout counter
in the business. A host computer 2 (FIG. 2) functioning as a
POS terminal communicatively connects to the printing
device 1. The printing device 1 produces receipts and coupons
as controlled by the host computer 2.

[0084] While not shown in the figures, a barcode reader that
reads barcodes from products or product packaging, and a
card reader that reads cards such as customer membership
cards, connect to the host computer 2. The host computer 2
accesses a POS server not shown to acquire specific informa-
tion from product master and customer master databases
stored by the POS server. Based on input from the barcode
reader, card reader, and input by the checkout clerk to input
means such as a keypad according to the customer transaction
in the store, the host computer 2 acquires information from
the product master and customer master databases and gen-
erates receipt control data. This receipt control data is data
instructing producing a receipt printed with information
related to the payment made by a customer for the transaction.
The host computer 2 sends the generated receipt control data
to the printing device 1, and thereby causes the printing
device 1 to print a receipt.

[0085] As may be required, the host computer 2 generates
and sends coupon control data instructing producing a cou-
pon printed with coupon information to the printing device 1.
The printing device 1 then produces a coupon printed with the
coupon information based on the received coupon control
data.

[0086] FIG. 2 is a block diagram showing the functional
configuration of a printing system 4 according to this embodi-
ment.

[0087] The printing system 4 includes a printing device 1
and a terminal 3.
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[0088] Asshown in FIG. 2, the printing device 1 includes a
control unit 20, a print unit 21, a communication unit 22, a
storage unit 23, an LED driver unit 24, a communication
interface 25, a power supply unit 26, a power supply control
unit 27, and an input unit 28.

[0089] The control unit 20 includes a CPU, ROM, RAM,
and other peripheral circuits, and controls the printing device
1.

[0090] The print unit 21 includes a conveyance mechanism
for conveying the roll paper 10; a print mechanism including
a thermal head for forming dots on the roll paper 10; and a
cutter mechanism for cutting the roll paper 10. The print unit
21 prints on the roll paper 10 as controlled by the control unit
20.

[0091] Based on receipt control data received from the host
computer 2, the control unit 20 controls the print unit 21 and
produces receipts printed with transaction information. The
control unit 20 also controls the print unit 21 and produces
coupons printed with coupon information based on coupon
control data received from the host computer 2.

[0092] The communication unit 22 includes a radio
antenna, and a signal processing circuit for encoding and
modulating data transmitted by wireless communication. The
communication unit 22 communicates wirelessly according
to a specific communication protocol as controlled by the
control unit 20. As described further below, the communica-
tion unit 22 sends the position correction signal S1 (identifi-
cation information) by wireless communication as controlled
by the control unit 20.

[0093] The storage unit 23 includes nonvolatile memory
and stores data.
[0094] The LED driver unit 24 drives the LEDs 18 as con-

trolled by the control unit 20.

[0095] The communication interface 25 communicates
with the host computer 2 according to a specific communica-
tion protocol as controlled by the control unit 20. This specific
communication protocol is, for example, a serial communi-
cation standard such as USB or RS232-C.

[0096] The power supply unit 26 includes a main power
supply 26a and a reserve power supply 265.

[0097] Themain power supply 26a is connected to an outlet
in the wall of the installation, for example, and receives power
supplied from a commercial power source, and supplies
power to other parts of the printing device 1.

[0098] The reserve power supply 265 includes a storage
battery and a charger that charges the storage battery with
power received from the main power supply 26a. The reserve
power supply 265 supplies power stored in the battery to other
parts of the printing device 1.

[0099] The power supply control unit 27 controls the power
supply of the main power supply 26a and reserve power
supply 264 as controlled by the control unit 20.

[0100] The input unit 28 detects operation of switches on
the printing device 1, and outputs to the control unit 20. In
addition to the power switch 16 and operating switch 17
described above, the printing device 1 also has a wireless
communication power switch 19 (second switch). The wire-
less communication power switch 19 is disposed to the con-
trol board as a DIP switch, for example.

[0101] Thepower switch 16 is a switch that turns the supply
of' power from the power supply unit 26 to parts other than the
communication unit 22 on or off. Therefore, when the power
switch 16 is on, power is supplied from the power supply unit
26 to the print unit 21, for example, as controlled by the power
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supply control unit 27. When the power switch 16 is on, the
printing device 1 can execute processes other than processes
based on functions of the communication unit 22, including
communicating with the host computer 2, printing with the
print unit 21, and driving the LEDs 18 with the LED driver
unit 24.

[0102] The wireless communication power switch 19 is a
switch that turns the supply of power to the communication
unit 22 on or off. Therefore, when the wireless communica-
tion power switch 19 is on, power is supplied to the commu-
nication unit 22 and related parts (such as the control unit 20)
as controlled by the power supply control unit 27. When the
wireless communication power switch 19 is on and the power
switch 16 is on, the power supply control unit 27 supplies
power from the main power supply 264 to the communication
unit 22 and related parts. When the wireless communication
power switch 19 is on and the power switch 16 is off, the
power supply control unit 27 supplies power from the reserve
power supply 265 to the communication unit 22 and related
parts. When the wireless communication power switch 19 is
on, therefore, power is supplied to the communication unit 22
and related parts (such as the control unit 20), and the com-
munication unit 22 can transmit the position correction signal
S1 by wireless communication.

[0103] The terminal 3 is a mobile terminal that the cus-
tomer can easily carry, such as a cell phone, tablet computer,
or notebook computer. The terminal 3 is not limited thereto,
however, and may be any device that the customer can bring
to the business. In this embodiment of the invention, the
terminal 3 is a tablet-type cell phone (a smartphone) having a
touch panel 42 on the face.

[0104] As shown in FIG. 2, the terminal 3 includes a termi-
nal control unit 40, a terminal storage unit 41 (position infor-
mation storage unit), a touch panel 42 (display unit), a net-
work communication unit 43 (transceiver unit), and a data
communication unit 44.

[0105] The terminal control unit 40 includes a CPU, ROM,
RAM, and other peripheral circuits and controls the terminal
3

[0106] The terminal storage unit 41 has nonvolatile
memory, and stores data. The terminal storage unit 41 also
stores a specific application AP. The function of this applica-
tion AP is described further below.

[0107] The touch panel 42 includes a display panel 42a
disposed to the front of the terminal 3, and a touch sensor 425
disposed over the display panel 42a. The display panel 42a is
a display such as an LCD panel or OLED panel. The touch
sensor 424 is a capacitive or pressure sensitive sensor, detects
the operator’s touch operations with a finger or stylus, and
outputs to the terminal control unit 40.

[0108] The network communication unit 43 communicates
through a LAN, telephone network, the Internet, or other
network with other devices (such as a server) connected to the
network as controlled by the terminal control unit 40.

[0109] The data communication unit 44 includes a radio
antenna, and a signal processing circuit for decoding and
demodulating data received by wireless communication. The
data communication unit 44 communicates wirelessly
according to a specific communication protocol as controlled
by the terminal control unit 40. As described further below,
the data communication unit 44 receives the position correc-
tion signal S1 (identification information) by wireless com-
munication as controlled by the terminal control unit 40.
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[0110] One method of using the printing device 1 is
described below with reference to a specific example.
[0111] Inthis example the printing device 1 is installed in a
shopping mall and deploys a position measurement system 5
in the mall. In this example, the shopping mall is a facility
populated by multiple different businesses (stores).

[0112] FIG. 3 illustrates an example of a floor F in the
shopping mall where the position measurement system 5 is
deployed by installing the printing devices 1.

[0113] As shown in FIG. 3, there are six stores T1 to T6
which customers may visit on the floor F through a hallway R.
When not specifically differentiating between the stores T1 to
T6, they are referred to below as store T.

[0114] Each store T has one or more checkout counters RC.
In this example, stores T1, T2 and T6 each have one checkout
counter RC. Store T5 has two checkout counters RC. Store T3
has three checkout counters RC. Store T4 has four checkout
counters RC.

[0115] A printing device 1 and a host computer 2 that
controls the printing device 1 are installed at each checkout
counter RC.

[0116] The three printing devices 1 installed at the three
checkout counters RC in store T3 are referred to individually
below as printing device 103q, printing device 1035, and
printing device 103c¢. The four printing devices 1 installed at
the four checkout counters RC in store T4 are referred to
individually below as printing device 104q, printing device
10454, printing device 104¢, and printing device 104d. The
two printing devices 1 installed at the two checkout counters
RC in store T5 are referred to individually below as printing
device 1054 and printing device 1055.

[0117] As described above, the printing device 1 has a
function for sending a position correction signal S1 by wire-
less communication. While the position correction signal S1
is described in detail below, the position correction signal S1
is a signal used for position information correction by the
terminal 3. In FIG. 3, the reception range of the position
correction signal S1 transmitted by a printing device 1 is
indicated by a dotted circle centered on the printing device 1.
[0118] As described further below, the terminal 3 has a
function for generating position information (more specifi-
cally “terminal position information” described below) indi-
cating the position of the terminal 3, and a function for cor-
recting the position information when triggered by receiving
aposition correction signal S1. For a terminal 3 brought onto
the floor F to correct the position information with a high
degree of accuracy, the area on the floor F reached by the
position correction signal S1 must be as large as possible.
[0119] As shown in FIG. 3, the stores T are dispersed
around the floor F, and a printing device 1 is installed at each
of'the one or plural checkout counters RC in the stores T. As
a result, the area reached by the position correction signal S1
transmitted wirelessly by each printing device 1 on the floor F
is a large, uniform area.

[0120] Asdescribed above, a position measurement system
5 is deployed in this embodiment of the invention by install-
ing a printing device 1 with the ability to transmit a position
correction signal S1 at each checkout counter RC. As a result,
the cost of building a position measurement system 5 can be
reduced, and the system can be simplified, when compared
with building the position measurement system 5 by install-
ing dedicated devices having the ability to transmit the posi-
tion correction signal S1 on the floor F. More specifically,
with this embodiment of the invention, there is no need to
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prepare specialized devices, no need for the space required to
install specialized devices, and no need for the equipment
(such as equipment for supplying power) used to install spe-
cialized devices. Simply installing a printing device 1 where
the printing device 1 is to be installed at the checkout counter
RC, for example, is sufficient. The cost of building the posi-
tion measurement system 5 can therefore be reduced, and the
system can be simplified.

[0121] Of the three printing devices 1 in store T3, printing
device 103a and printing device 103¢ transmit the position
correction signal S1 and printing device 1035 does not trans-
mitthe position correction signal S1. In this configuration, the
wireless communication power switches 19 of printing
device 103a and printing device 103¢ are on, and the wireless
communication power switch 19 of the printing device 1035
is off. This is because the greater part of the area reached by
the position correction signal S1 transmitted by the printing
device 1035 is covered by the area reached by the position
correction signals S1 transmitted by printing device 1034 and
printing device 103c.

[0122] The printing devices 1 have a wireless communica-
tion power switch 19 separately from the power switch 16.
This enables stopping the supply of power to the communi-
cation unit 22 and preventing the communication unit 22 from
functioning. Therefore, when there is no need to transmit the
position correction signal S1, sending the position correction
signal S1 can be stopped while still enabling executing pro-
cesses including printing, and power consumption can be
reduced.

[0123] Similarly, of the four printing devices 1 in store T4,
printing device 1045 and printing device 104¢ transmit the
position correction signal S1, and printing device 104a and
printing device 1044 do not output the position correction
signal S1. In this configuration, the wireless communication
power switch 19 is on in printing device 1045 and printing
device 104c¢, and the wireless communication power switch
19 is off in printing device 104a and printing device 1044.
[0124] Note that the means of stopping transmission of the
position correction signal S1 by the communication unit 22 in
this embodiment of the invention is stopping the supply of
power to the communication unit 22, but configurations that
stop the communication unit 22 from functioning by other
means may be used. For example, the communication unit 22
can be stopped from executing the signal transmission pro-
cess by stopping the related program from executing. In this
event, the user commands stopping transmission of the posi-
tion correction signal S1 by the communication unit 22 by
some other specific means.

[0125] The state of the printing device 1 when turning the
power switch 16 on and off is next.

[0126] Below, the wireless communication power switch
19 of the printing device 1 remains in the on position.
[0127] When the power switch 16 switches from on to off,
the operating mode changes from mode M1 (first mode) to
mode M2 (second mode). When the power switch 16 switches
from oft to on, the operating mode changes from mode M2 to
mode M1.

[0128] Mode M1 is the operating mode in which power is
supplied from the power supply unit 26 to the printunit 21 and
communication unit 22. Mode M2 is the operating mode in
which power is supplied from the power supply unit 26 to the
communication unit 22.

[0129] When the power switch 16 is on and something can
be printed by the print unit 21, the operating mode is set to
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mode M1, and the printing device 1 prints by the print unit 21
and sends the position correction signal S1 by the communi-
cationunit 22. When the power switch 16 is off and nothing is
printed by the print unit 21, the operating mode is set to mode
M2, the power supply to the print unit 21 is stopped, and the
printing device 1 continues transmitting the position correc-
tion signal S1 by the communication unit 22.

[0130] In general, the power switch 16 of the printing
device 1 is on during the normal business hours of the store,
and the power switch 16 is off during non-business hours. The
supply of power to the communication unit 22 continues and
the communication unit 22 continues transmitting the posi-
tion correction signal S1, even when the power switch 16 of
the printing device 1 is off. As a result, regardless of the
business hours of a store T on the floor F, the area reached by
the position correction signals S1 on the floor F is a large,
uniform area, and the position measurement system 5 can be
keptin the state enabling a terminal 3 to accurately correct the
position information.

[0131] When the power switch 16 is off, power supply to
the print unit 21 stops, and power consumption is thereby
suppressed.

[0132] The process whereby the printing device 1 transmits
the position correction signal S1 is described next.

[0133] FIG. 4 is a flow chart illustrating operation of the
printing device 1 when sending the position correction signal
S1.

[0134] The printing device 1 executes the process shown in
the flow chart in FIG. 4 at a specific interval. For example, the
printing device 1 may execute the process shown in the flow
chart in FIG. 4 once a second.

[0135] As shown in FIG. 4, the control unit 20 of the print-
ing device 1 references the identification information stored
by the storage unit 23 and acquires the identification infor-
mation (step SA1).

[0136] This identification information is information iden-
tifying a particular printing device 1, and is a different value
for each printing device 1. The SSID or MAC address, for
example, may be used as the identification information.
[0137] The control unit 20 then controls the communica-
tion unit 22 and causes the communication unit 22 to generate
a position correction signal S1 containing the acquired iden-
tification information, and transmits the result as an RF signal
(step SA2).

[0138] The printing device 1 thus broadcasts the position
correction signal S1 at a specific interval.

[0139] Operation of a terminal 3 brought onto the floor F by
a customer is described next.

[0140] FIG. 51is a flow chart illustrating the operation of the
terminal 3.
[0141] When the flow chart shown in FIG. 5 starts, the

application AP previously installed on the terminal 3 is
already running, and the terminal control unit 40 of the ter-
minal 3 executes processes according to the application AP.
[0142] Note that the area the position correction signal S1
transmitted by a particular printing device 1 reaches is
referred to below as the “signal reception range.”

[0143] As shown in FIG. 5, the terminal control unit 40
determines if a position correction signal S1 was received by
the data communication unit 44 (step SB1). This step repeats
until a position correction signal S1 is received.

[0144] Note that there are situations in which a terminal 3 is
located where plural different signal reception ranges over-
lap. As a result, when position correction signals S1 with
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different identification information are received within a spe-
cific time, the terminal control unit 40 executes an appropriate
process such as reading the signals with the greatest signal
strength.

[0145] When a position correction signal S1 is received
(step SB1 returns YES), the terminal control unit 40 extracts
the identification information contained in the received posi-
tion correction signal S1 (step SB2).

[0146] Next, the terminal control unit 40 determines if the
value of the identification information acquired in step SB2
and the value of the identification information indicated by
the registered identification information the terminal storage
unit 41 stores are the same. (step SB3).

[0147] The registered identification information is infor-
mation as described below.

[0148] When the terminal 3 is located within the signal
reception range of the position correction signal S1 from a
single printing device 1, the terminal 3 receives a position
correction signal S1 containing identification information of
a single value from the single printing device 1.

[0149] Ifthe location of the terminal 3 is outside the signal
reception range of the single position correction signal S1,
and is in the signal reception range of a position correction
signal S1 from another printing device 1, the terminal 3
receives the position correction signal S1 containing the iden-
tification information of the other value from the other print-
ing device 1.

[0150] As the signal reception range associated with the
position of the terminal 3 changes, the value of the identifi-
cation information contained in the position correction signal
S1 the terminal 3 receives therefore also changes.

[0151] The registered identification information is thus
information that is overwritten to express the value of the new
identification information when the value of the identification
information contained in the received position correction sig-
nal S1 changes. If the signal reception range in which the
terminal 3 is located changed is therefore determined in step
SB3.

[0152] If the values match in step SB3 (step SB3 returns
YES), the terminal control unit 40 returns to step SB1. If the
values do not match in step SB3 (step SB3 returns NO), the
terminal control unit 40 replaces the registered identification
information stored in the terminal storage unit 41 with the
identification information acquired in step SB2 (step SB4).
[0153] Next, the terminal control unit 40 gets the reception
signal strength of the position correction signal S1 received
by the data communication unit 44 (step SB5).

[0154] Next, the terminal control unit 40 controls the net-
work communication unit 43 to send a printer position infor-
mation request including the identification information
acquired in step SB2 to a specific server and ask for the printer
position information (step SB6). This printer position infor-
mation is information indicating the position of the printing
device 1 (such as information indicating the latitude and
longitude of the position of the printing device 1). The data
format ofthe printer position information request, the address
of the server that sends the printer position information, and
the protocol used for communication with the server, are
predetermined.

[0155] The server relationally stores the identification
information of the printing device 1 and the printer position
information indicating the position of the printing device 1, in
the server storage unit. The printer position information is
overwritten appropriately according to the current position of
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the printing device 1 by a specific means to indicate the
position of the printing device 1.

[0156] When the server receives the printer position infor-
mation request sent by the terminal 3 in step SB6, it accesses
the server storage unit and acquires the printer position infor-
mation related to the identification information by using the
identification information contained in the request as the
search key.

[0157] Next, the server sends the response data including
the acquired printer position information to the terminal 3.
[0158] The terminal control unit 40 receives the response
data sent by the server (step SB7).

[0159] Next, the terminal control unit 40 acquires the
printer position information contained in the received
response data (step SBS).

[0160] Next, the terminal control unit 40 corrects the ter-
minal position information stored by the terminal storage unit
41 based on the reception signal strength acquired in step SB5
and the printer position information acquired in step SB8
(step SB9).

[0161] The application AP has a function for displaying a
floor map of the floor F on the display panel 42a of the
terminal 3, and showing the position of the terminal 3 on the
displayed floor map. The application AP also has a function
for storing terminal position information indicating the posi-
tion of the terminal 3 in the terminal storage unit 41.

[0162] The terminal control unit 40 displays the floor map
on the display panel 42a, and displays the position of the
terminal 3 on the floor map based on the terminal position
information stored by the terminal storage unit 41, based on
the application AP. In step SB9, the terminal position infor-
mation stored by the terminal storage unit 41 is corrected.
Correcting the terminal position information is done by the
following method, for example.

[0163] Knowing that the reception signal strength
decreases as the distance of the terminal 3 from the printing
device 1 increases, the terminal control unit 40 estimates the
distance between the printing device 1 and terminal 3. Next,
the terminal control unit 40 calculates the direction of the
position of the terminal 3 from the position of the printing
device 1 based on the change in the position of the terminal 3.
If the terminal 3 has a GPS function, the GPS function of the
terminal 3 may be used to detect the direction of travel. Next,
the terminal control unit 40 calculates the position of the
terminal 3 based on the position of the printing device 1
indicated by the printer position information and the esti-
mated distance and direction of travel, and corrects the ter-
minal position information indicated by the terminal position
information stored by the terminal storage unit 41 to infor-
mation indicating the calculated position of the terminal 3.
[0164] Theterminal control unit40 then returns to step SB1
after correcting the terminal position information.

[0165] As described above, the terminal 3 corrects the ter-
minal position information based on the received position
correction signal S1. Therefore, for a terminal 3 brought onto
the floor F to correct the terminal position information with a
high degree of accuracy, the position measurement system 5
must minimize the chances of the terminal 3 not being in any
signal reception range, and the associated signal reception
range must change appropriately according to the movement
of the customer carrying the terminal 3. As described above,
because the printing device 1 disposed at the checkout
counter RC has a function for broadcasting the position cor-
rection signal S1 in this embodiment of the invention, the cost
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of building the system can be reduced, the system can be
simplified, and the position measurement system 5 described
above can be deployed.

[0166] The terminal position information may be used to
provide services such as displaying a floor map of the floor F
on the display panel 42a of the terminal 3, and indicating the
current position of the customer on the displayed floor map.
[0167] As described above, the printing device 1 according
to this embodiment of the invention has a print unit 21 that
prints, a storage unit 23 that stores identification information,
and a communication unit 22 that broadcasts a position cor-
rection signal S1 containing the identification information
stored in the storage unit 23.

[0168] Thuscomprised, the printing device 1 has a function
for sending by wireless communication a position correction
signal S1 containing identification information used for posi-
tion correction by the terminal 3. A system (a position mea-
surement system 5) enabling position correction by the ter-
minal 3 can thus be built, and the terminal 3 can receive the
position correction signal S1 sent by wireless communication
by the printing device 1 and correct its position using the
position correction signal S1, without needing to install spe-
cialized devices that communicate with the terminal 3 on a
wall, or needing to install new equipment for operating the
specialized devices, by simply installing a printing device 1
wherever a printing device 1 is used. The cost of constructing
a system enabling position correction by the terminal 3 can
therefore be reduced, and the system can be simplified.
[0169] A printing device 1 according to this embodiment of
the invention has a power supply unit 26 that supplies power
to a print unit 21 and a communication unit 22; and a power
switch 16 (switching unit) that sets the operating mode of the
printing device 1 to a mode M1 (first mode) that supplies
power to the print unit 21 and the communication unit 22, or
a mode M2 (second mode) that supplies power to the com-
munication unit 22.

[0170] Thus comprised, power consumption by the print-
ing device 1 can be reduced by changing the operating mode
of'the printing device 1 to mode M2 when the print unit 21 is
not used to stop the supply of power to the print unit 21.
[0171] The printing device 1 according to this embodiment
changes from mode M1 to mode M2 when the power switch
16 switches from on to off.

[0172] Thus comprised, when the power switch 16 is off
and the print unit 21 is not used for printing, the operating
mode ofthe printing device 1 changes from mode M1 to mode
M2, thereby stopping the supply of power to the print unit 21
while continuing transmission of the position correction sig-
nal S1 by the communication unit 22.

[0173] The printing device 1 according to this embodiment
also has a power switch 16 (first switch) that turns the supply
of power to the print unit 21 on and off, and a wireless
communication power switch 19 (second switch) that turns
the supply of power to the communication unit 22 on and off.
[0174] Because the printing device 1 thus comprised has a
wireless communication power switch 19 that turns the sup-
ply of power to the communication unit 22 on and off sepa-
rately from the power switch 16 that turns the supply of power
to the print unit 21 on and off, users that do not want the
communication unit 22 to broadcast the position correction
signal S1 can operate the wireless communication power
switch 19 to turn the supply of power to the communication
unit 22 off so that the position correction signal S1 is not
transmitted.
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[0175] The control unit 20 of the printing device 1 accord-
ing to this embodiment controls the print unit 21 to produce
receipts printed with transaction information.

[0176] Thus comprised, a system that enables position cor-
rection by the terminal 3 can be deployed by simply installing
a printing device 1 where customer transactions are pro-
cessed, such as at a checkout counter in a store.

[0177] The control unit 20 of the printing device 1 accord-
ing to this embodiment also controls the print unit 21 to
produce coupons printed with coupon information.

[0178] Thus comprised, a system that enables position cor-
rection by the terminal 3 can be deployed by simply installing
a printing device 1 where coupons are given to customers,
such as at a checkout counter in a store.

[0179] The printing system 4 according to this embodiment
of the invention has a printing device 1; and a terminal 3
including a data communication unit 44 that receives the
position correction signal S1 by wireless communication, and
a terminal control unit 40 that generates terminal position
information indicating the position of the terminal 3, and
corrects the terminal position information based on the iden-
tification information contained in the position correction
signal S1 when the data communication unit 44 receives a
position correction signal S1.

[0180] Thus comprised, the cost of deploying a system
enabling position correction by the terminal 3 can be reduced,
and the system can be simplified.

Variation of Embodiment 1

[0181] A variation of the first embodiment is described
next.
[0182] Notethat elements that are the same in this variation

as in the first embodiment described above are identified by
like reference numerals, and further description thereof is
described below.

[0183] FIG. 6 is a block diagram illustrating the functional
configuration of a printing system according to a variation of
the first embodiment.

[0184] As shown in FIG. 6, the printing system 45 accord-
ing to this embodiment also has a control server 50 (manage-
ment device) that connects to the terminal 3 through a net-
work N such as the Internet.

[0185] The control server 50 has a server control unit 51, a
connection unit 52 (reception unit, transmission unit), and a
server storage unit 53.

[0186] The server control unit 51 includes a CPU and con-
trols the control server 50. The server control unit 51 has a
position information calculation unit 51a. The position infor-
mation calculation unit 51a is described further below.
[0187] The connection unit 52 communicates according to
a specific communication protocol with the terminal 3
through the network N as controlled by the server control unit
51.

[0188] The server storage unit 53 stores data.

[0189] When the terminal 3 receives the position correction
signal S1 in the first embodiment described above, the termi-
nal control unit 40 corrects the terminal position information
indicating the position of the terminal 3. In this variation of
the first embodiment, the control server 50 generates the
terminal position information.

[0190] More specifically, when the terminal 3 receives a
specific position correction signal S1, the terminal control
unit 40 executes the following process. The terminal control
unit 40 gets the reception signal strength of the received
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position correction signal S1, and then controls the network
communication unit 43 to send the identification information
contained in the signal and information indicating the recep-
tion signal strength through the network N to the control
server 50.

[0191] The position information calculation unit 51a of the
server control unit 51 of the control server 50 then generates
the terminal position information indicating the position of
the terminal 3 using the same method described as the process
ofthe terminal 3 in the first embodiment based on the received
identification information and the reception signal strength
information. Note that the method of generating the terminal
position information is not limited to the method described
above. The information used by the control server 50 to
generate the terminal position information is also transmitted
from the terminal 3 to the control server 50.

[0192] The position information calculation unit 51a then
controls the connection unit 52 and sends the generated ter-
minal position information through the network N to the
terminal 3.

[0193] The terminal control unit 40 of the terminal 3 con-
trols the network communication unit 43 to receive the ter-
minal position information. Next, the terminal control unit 40
stores the received terminal position information in the ter-
minal storage unit 41. Next, the terminal control unit 40
displays the location of the terminal 3 on the floor map dis-
played on the display panel 42a based on the received termi-
nal position information.

[0194] As described above, a configuration in which the
terminal 3 sends specific information to the control server 50
when the position correction signal S1 is received by the
terminal 3, and control server 50 generates the terminal posi-
tion information based on the specific information, is also
conceivable. This configuration has the same effect as the
effect of the first embodiment described above.

[0195] The invention is described above with reference to a
preferred embodiment thereof, but the invention is not limited
thereto and can be modified and adapted in many ways with-
out departing from the scope of the accompanying claims.
[0196] For example, in the above first embodiment, the
terminal 3 corrects the terminal position information when
the terminal 3 moves into a different signal reception range.
The timing for correcting the terminal position information is
not limited to this example, however. For example, the termi-
nal position information may be corrected when a specific
time has passed, corrected when the terminal 3 has a means of
detecting the distance travelled and the distance travelled
equals or exceeds a specific distance, corrected with a specific
condition is met, or corrected when commanded by the cus-
tomer (user).

[0197] The specific position correction method of the ter-
minal 3 is also not limited to the example described above.
Any method that uses a signal received from the printing
device 1 may be used for position correction.

Embodiment 2

[0198] A second embodiment of the invention is described
next.
[0199] FIG. 7 is an oblique view of a reading device 201

according to a second embodiment of the invention.

[0200] The reading device 201 is a device with functions
for reading information from an IC card, printing on roll
paper 200R and producing coupons, displaying information,
and receiving input of information by touch operations.
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[0201] As shown in FIG. 7, the reading device 201 houses
a control board and the mechanisms of a print unit 221
described below inside the case. The reading device 201 also
stores roll paper 200R in a roll inside the case.

[0202] A paper exit 213 from which the roll paper 200R is
discharged is formed in the top of the front 212 of the reading
device 201. A power switch 214 that turns the power of the
reading device 201 on and off is disposed on the right side
below the paper exit 213. A paper feed switch 215 for auto-
matically feeding the roll paper 200R is disposed below the
power switch 214. To the left of the paper feed switch 215 is
a group of LEDs 216 for indicating the status of the reading
device 201, including the operating mode and whether or not
an error has occurred.

[0203] A readingpanel 218 is disposed above the top 217 of
the reading device 201. The antenna of an IC card reader 229
described further below is disposed at a position appropriate
to the reading panel 218. To read information recorded on the
IC card with the reading device 201, the user holds the IC card
in proximity to the reading panel 218.

[0204] A touch panel 211 is also disposed behind the read-
ing panel 218 above the top 217 of the reading device 201.
The touch panel 211 includes a display panel 211q that dis-
plays information, and a touch sensor 21154 that detects touch
operations.

[0205] One method of using the reading device 201 is
described below with reference to a specific example.
[0206] Inthis example the reading device 201 is installed at
the entrances to multiple stores in a shopping mall. In this
example, the shopping mall is a facility populated by multiple
different businesses (stores). Customers may have a member-
ship card, which in this embodiment is a contactless IC card,
and when visiting a store swipes the membership card over
the reading device 201 at the entrance to the store to be read.
The reading device 201 may issue a coupon to the customer
based on the result of reading the membership card as
described further below. Based on result of reading the mem-
bership card, the reading device 201 may also display infor-
mation based on the customer on the touch panel 211.
[0207] FIG. 8 is a block diagram showing the functional
configuration of the reading system 204 according to this
embodiment.

[0208] The reading system 204 includes a reading device
201 and a terminal 203.

[0209] Asshown in FIG. 8, the reading device 201 includes
a control unit 220, a touch panel 211, a print unit 221, a
communication unit 222, a storage unit 223, an LED driver
unit 224, a communication interface 225, a power supply unit
226, apower supply controlunit 227, an input unit 228, and an
IC card reader 229 (reading unit).

[0210] The control unit 220 includes a CPU, ROM, RAM,
and other peripheral circuits, and controls the reading device
201.

[0211] The touch panel 211 includes a display panel 211a
and a touch sensor 2115. The display panel 211a is a display
such as an LCD panel or OLED panel, and displays informa-
tion as controlled by the control unit 220. The touch sensor
2115 is a capacitive or pressure sensitive sensor, detects the
operator’s touch operations with a finger or stylus, and out-
puts to the control unit 220.

[0212] The print unit 221 includes a conveyance mecha-
nism for conveying the roll paper 200R; a print mechanism
including a printhead (a thermal head in this example) for
forming dots on the roll paper 200R; and a cutter mechanism
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for cutting the roll paper 200R. The print unit 221 prints on the
roll paper 200R as controlled by the control unit 220.

[0213] The communication unit 222 includes a radio
antenna, and a signal processing circuit for encoding and
modulating data transmitted by wireless communication. The
communication unit 222 communicates wirelessly according
to a specific communication protocol as controlled by the
control unit 220. As described further below, the communi-
cation unit 222 transmits the position correction signal S201
(identification information) by wireless communication as
controlled by the control unit 220.

[0214] The storage unit 223 includes nonvolatile memory
and stores data.
[0215] The LED driver unit 224 drives the LEDs 216 as

controlled by the control unit 220.

[0216] The communication interface 225 communicates
with the control server 202 through the network 200N accord-
ing to a specific communication protocol as controlled by the
control unit 220. The data communicated with the control
server 202 is described further below.

[0217] The power supply unit 226 includes a main power
supply 226a and a reserve power supply 2265.

[0218] The main power supply 226a is connected to an
outlet in the wall of the installation, for example, and receives
power supplied from a commercial power source, and sup-
plies power to other parts of the reading device 201.

[0219] The reserve power supply 2265 includes a storage
battery and a charger that charges the storage battery with
power received from the main power supply 226a. The
reserve power supply 2265 supplies power stored in the bat-
tery to other parts of the reading device 201.

[0220] The power supply control unit 227 controls the
power supply of the main power supply 226a and reserve
power supply 22654 as controlled by the control unit 220.
[0221] The input unit 228 detects operation of switches
disposed to the reading device 201, and outputs to the control
unit 220. In addition to the power switch 214 and paper feed
switch 215 described above, the reading device 201 also has
awireless communication power switch 219 (second switch).
The wireless communication power switch 219 is disposed to
the control board as a DIP switch, for example.

[0222] The power switch 214 is a switch that turns the
supply of power from the power supply unit 226 to parts other
than the communication unit 222 on or off. Therefore, when
the power switch 214 is on, power is supplied from the power
supply unit 226 to the print unit 221, for example, as con-
trolled by the power supply control unit 227. When the power
switch 214 is on, the reading device 201 can execute pro-
cesses other than processes based on functions of the com-
munication unit 222, including communicating with the con-
trol server 202, printing with the print unit 221, and driving
the LEDs 216 with the LED driver unit 224.

[0223] The wireless communication power switch 219 is a
switch that turns the supply of power to the communication
unit 222 on or off. Therefore, when the wireless communica-
tion power switch 219 is on, power is supplied to the com-
munication unit 222 and related parts (such as the control unit
220) as controlled by the power supply control unit 227.
When the wireless communication power switch 219 is on
and the power switch 214 is on, the power supply control unit
227 supplies power from the main power supply 226a to the
communication unit 222 and related parts. When the wireless
communication power switch 219 is on and the power switch
214 is off, the power supply control unit 227 supplies power
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from the reserve power supply 2265 to the communication
unit 222 and related parts. When the wireless communication
power switch 219 is on, therefore, power is supplied to the
communication unit 222 and related parts (such as the control
unit 220), and the communication unit 222 can transmit the
position correction signal S201 by wireless communication.
[0224] The IC card reader 229 (reading unit) is a mecha-
nism for reading contactless IC cards, communicates by near-
field communication according to a specific communication
protocol with the IC card, and read information from the IC
card.

[0225] The terminal 203 is a mobile terminal that the cus-
tomer can easily carry, such as a cell phone, tablet computer,
or notebook computer. The terminal 203 is not limited
thereto, however, and may be any device that the customer
can bring to the business. In this embodiment of the invention,
the terminal 203 is a tablet-type cell phone (a smartphone)
having a touch panel 242 on the face.

[0226] As shown in FIG. 8, the terminal 203 includes a
terminal control unit 240, a terminal storage unit 241, a ter-
minal touch panel 242, a network communication unit 243,
and a data communication unit 244.

[0227] The terminal control unit 240 includes a CPU,
ROM, RAM, and other peripheral circuits and controls the
terminal 203.

[0228] The terminal storage unit 241 has nonvolatile
memory, and stores data. The terminal storage unit 241 also
stores a specific application 200AP. The function of this
application 200AP is described further below.

[0229] The terminal touch panel 242 includes a terminal
display panel 2424 disposed to the front of the terminal 203,
and a terminal touch sensor 2425 disposed over the terminal
display panel 242a.

[0230] The network communication unit 243 communi-
cates through a L AN, telephone network, the Internet, or
other network with other devices (such as a server) connected
to the network as controlled by the terminal control unit 240.
[0231] The data communication unit 244 includes a radio
antenna, and a signal processing circuit for decoding and
demodulating data received by wireless communication. The
data communication unit 244 communicates wirelessly
according to a specific communication protocol as controlled
by the terminal control unit 240. As described further below,
the data communication unit 244 receives the position cor-
rection signal S201 (identification information) by wireless
communication as controlled by the terminal control unit 240.
[0232] One method of using the reading device 201 is
described below with reference to a specific example.
[0233] Inthis example the reading device 201 is installed in
a shopping mall and deploys a position measurement system
205.

[0234] FIG. 9 illustrates an example of a floor 200F in the
shopping mall where the position measurement system 205 is
deployed by installing the reading devices 201.

[0235] As shown in FIG. 9, there are six stores T201 to
T206 which customers may visit on the floor 200F through a
hallway 200RK. When not specifically differentiating
between the stores T201 to T206, they are referred to below as
stores T200.

[0236] Each store T200 has one or more entrances 200DG.
One or more reading devices 201 are installed at a position
appropriate to the entrances 200DG of the store T200. For
example, the reading device 201 may be placed on a specific
stand at a position appropriate to the entrance 200DG.
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[0237] In this example, stores T201, T202 and T206 each
have one reading device 201 installed at a position appropri-
ate to the entrance 200DG. Store T205 has two reading
devices 201 installed at the entrance 200DG. Store T203 has
three reading device 201 installed at a position appropriate to
the entrance 200DG. Store T204 has four reading devices 201
installed at positions appropriate to the entrances 200DG.
[0238] The three reading devices 201 installed in store
T203 are referred to individually below as reading device
2103aq, reading device 21035, and reading device 2103¢. The
four reading devices 201 installed in store T204 are referred to
individually below as reading device 2104a, reading device
21045, reading device 2104¢, and reading device 2104d. The
two reading devices 201 in store T205 are referred to indi-
vidually below as reading device 2105 and reading device
21055.

[0239] As described above, the reading device 201 has a
function for sending a position correction signal S201 by
wireless communication. While the position correction signal
S201 is described in detail below, the position correction
signal S201 is a signal used for position information correc-
tion by the terminal 203. In FIG. 9, the reception range of the
position correction signal S201 transmitted by a reading
device 201 is indicated by a dotted circle centered on the
reading device 201.

[0240] As described further below, the terminal 203 has a
function for generating position information (more specifi-
cally “terminal position information” described below) indi-
cating the position of the terminal 203, and a function for
correcting the position information when triggered by receiv-
ing a position correction signal S201. For a terminal 203
brought onto the floor 200F to correct the position informa-
tion with a high degree of accuracy, the area on the floor 200F
reached by the position correction signal S201 must be as
large as possible.

[0241] As shown in FIG. 9, the stores T200 are dispersed
around the floor 200F, and one or more reading devices 201
are installed in the stores T200. As a result, the area reached
by the position correction signal S201 transmitted wirelessly
by each reading device 201 on the floor 200F is a large,
uniform area.

[0242] Asdescribed above, a position measurement system
205 is deployed in this embodiment of the invention by
installing a reading device 201 with the ability to transmit a
position correction signal S201 in each store T200. As a
result, the cost of deploying a position measurement system
205 can be reduced, and the system can be simplified, when
compared with building the position measurement system
205 by installing dedicated devices having the ability to trans-
mit a position correction signal S201 on the floor 200F. More
specifically, with this embodiment of the invention, there is
no need to prepare specialized devices, no need for the space
required to install specialized devices, and no need for the
equipment (such as equipment for supplying power) used to
install specialized devices. Simply installing a reading device
201 where the reading device 201 is to be installed, such as at
the entrance 200DG of the store T200, for example, is suffi-
cient. The cost of building the position measurement system
205 can therefore be reduced, and the system can be simpli-
fied.

[0243] Of the three reading devices 201 in store 1203,
reading device 2103¢ and reading device 2103 ¢ transmit the
position correction signal S201 and reading device 21035
does not transmit the position correction signal S201. In this
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configuration, the wireless communication power switches
219 of reading device 21034 and reading device 2103 ¢ are on,
and the wireless communication power switch 219 of the
reading device 210354 is off. This is because the greater part of
the area reached by the position correction signal S201 trans-
mitted by the reading device 21035 is covered by the area
reached by the position correction signals S201 transmitted
by reading device 21034 and reading device 2103c.

[0244] The reading devices 201 have a wireless communi-
cation power switch 219 separately from the main power
switch 214. This enables stopping the supply of power to the
communication unit 222 and preventing the communication
unit 222 from functioning. Therefore, when there is no need
to transmit the position correction signal S201, sending the
position correction signal S201 can be stopped while still
enabling executing processes including printing, and power
consumption can be reduced.

[0245] Similarly, of the four reading devices 201 in store
T204, reading device 21045 and reading device 2104c¢ trans-
mit the position correction signal S201, and reading device
2104a and reading device 2104d do not output the position
correction signal S201. In this configuration, the wireless
communication power switch 219 is on in reading device
21045 and reading device 2104¢, and the wireless communi-
cation power switch 219 is off in reading device 2104a and
reading device 21044.

[0246] Note that the means of stopping transmission of the
position correction signal S201 by the communication unit
222 inthis embodiment of the invention is stopping the supply
of power to the communication unit 222, but configurations
that stop the communication unit 222 from functioning by
other means may be used. For example, the communication
unit 222 can be stopped from executing the signal transmis-
sion process by stopping the related program from executing.
In this event, the user commands stopping transmission of the
position correction signal S201 by the communication unit
222 by some other specific means.

[0247] The process whereby the reading device 201 trans-
mits the position correction signal S201 is described next.
[0248] FIG. 10 is a flow chart illustrating operation of the
reading device 201 when sending the position correction
signal S201.

[0249] The reading device 201 executes the process shown
in the flow chart in FIG. 10 at a specific interval. For example,
the reading device 201 may execute the process shown in the
flow chart in FIG. 10 once a second.

[0250] As shown in FIG. 10, the control unit 220 of the
reading device 201 references the identification information
data stored by the storage unit 223 and acquires the identifi-
cation information (step SA201).

[0251] This identification information is data indicating the
identification information. The identification information is
information identifying a particular reading device 201, and
is a different value for each reading device 201. The SSID or
MAC address, for example, may be used as the identification
information.

[0252] The control unit 220 then controls the communica-
tion unit 222 and causes the communication unit 222 to gen-
erate a position correction signal S201 containing the
acquired identification information, and transmits the result
as an RF signal (step SA202).

[0253] The reading device 201 thus broadcasts the position
correction signal S201 at a specific interval.



US 2015/0234620 Al

[0254] Operation of a terminal 203 brought onto the floor
200F by a customer is described next.

[0255] FIG. 11 is a flow chart illustrating the operation of
the terminal 203.

[0256] When the flow chart shown in FIG. 11 starts, the
application 200AP previously installed on the terminal 203 is
already running, and the terminal control unit 240 of the
terminal 203 executes processes based on the functions of
programs including the application 200AP.

[0257] Note that the area the position correction signal
S201 transmitted by a particular reading device 201 reaches is
referred to below as the “signal reception range.”

[0258] As shown in FIG. 11, the terminal control unit 240
determines if a position correction signal S201 was received
by the data communication unit 244 (step SB201). The ter-
minal control unit 240 repeats this step until a position cor-
rection signal S201 is received.

[0259] Note that there are situations in which a terminal
203 is located where plural different signal reception ranges
overlap. As a result, when position correction signals S201
with different identification information are received within a
specific time, the terminal control unit 240 executes an appro-
priate process such as discarding the signal with the weaker
signal strength.

[0260] When a position correction signal S201 is received
(step SB201 returns YES), the terminal control unit 240
extracts the identification information contained in the
received position correction signal S201 (step SB202).
[0261] Next, the terminal control unit 240 determines if the
value ofthe identification information acquired in step SB202
and the value of the identification information indicated by
the registered identification information data the terminal
storage unit 241 stores are the same. (step SB203).

[0262] The registered identification information data is
information as described below.

[0263] When the terminal 203 is located within the signal
reception range of the position correction signal S201 from a
single reading device 201, the terminal 203 receives a posi-
tion correction signal S201 containing identification informa-
tion of a single value from the single reading device 201.
[0264] If the location of the terminal 203 is outside the
signal reception range of the single position correction signal
S201, and is in the signal reception range of a position cor-
rection signal S201 from another reading device 201, the
terminal 203 receives the position correction signal S201
containing the identification information of the other value
from the other reading device 201.

[0265] As the signal reception range associated with the
position of the terminal 203 changes, the value of the identi-
fication information contained in the position correction sig-
nal S201 the terminal 203 receives therefore also changes.
[0266] The registered identification information data is
thus data that is overwritten to express the value of the new
identification information when the value of the identification
information contained in the received position correction sig-
nal S201 changes. If the signal reception range in which the
terminal 203 is located changed is therefore determined in
step SB203.

[0267] If the values match in step SB203 (step SB203
returns YES), the terminal control unit 240 returns to step
SB201. If the values do not match in step SB203 (step SB203
returns NO), the terminal control unit 240 replaces the regis-
tered identification information data stored in the terminal
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storage unit 241 with the value of the identification informa-
tion acquired in step SB202 (step SB204).

[0268] Next, the terminal control unit 240 gets the recep-
tion signal strength of the position correction signal S201
received by the data communication unit 244 (step SB205).
[0269] Next, the terminal control unit 40 controls the net-
work communication unit 243 to send reading device position
information request data including the identification informa-
tion acquired in step SB202 to a specific server and ask for the
reading device position information (step SB206). This read-
ing device position information is information indicating the
position of the reading device 201 (such as information indi-
cating the latitude and longitude of the position of the reading
device 201). The data format of the reading device position
information request data, the address of the server that sends
the reading device position information, and the protocol
used for communication with the server, are predetermined.
[0270] The server stores a relational database storing the
identification information of the reading device 201 and the
reading device position information indicating the position of
the reading device 201 for each reading device 201. The
reading device position information is overwritten appropri-
ately according to the current position of the reading device
201 by a specific means to indicate the position of the reading
device 201.

[0271] When the server receives the reading device posi-
tion information request data sent by the terminal 203 in step
SB206, it accesses the database and acquires the reading
device position information related to the identification infor-
mation by using the identification information contained in
the request data as the search key.

[0272] Next, the server sends response data including the
acquired reading device position information to the terminal
203.

[0273] The terminal control unit 240 then receives the
response data sent by the server (step SB207).

[0274] Next, the terminal control unit 40 acquires the read-
ing device position information contained in the received
response data (step SB208).

[0275] Next, the terminal control unit 40 corrects the ter-
minal position information stored by the terminal storage unit
241 based on the reception signal strength acquired in step
SB205 and the reading device position information acquired
in step SB208 (step SB209).

[0276] Theapplication 200AP has a function for displaying
a floor map of the floor 200F on the terminal display panel
242a of the terminal 203, and showing the position of the
terminal 203 on the displayed floor map. The application
200AP also has a function for storing terminal position infor-
mation indicating the position of the terminal 203 in the
terminal storage unit 241.

[0277] The terminal control unit 240 displays the floor map
on the terminal display panel 2424, and displays the position
of the terminal 203 on the floor map based on the terminal
position information stored by the terminal storage unit 241,
by a function of the application 200AP. In step SB209, the
terminal position information stored by the terminal storage
unit 241 is corrected. Correcting the terminal position infor-
mation is done by the following method, for example.
[0278] Knowing that reception signal strength decreases as
the distance of the terminal 203 from the reading device 201
increases, the terminal control unit 240 calculates the distance
between the reading device 201 and terminal 203. Next, the
terminal control unit 240 calculates the direction of the posi-
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tion of the terminal 203 from the position of the reading
device 201 based on the change in the position of the terminal
203. If the terminal 203 has a GPS function, the GPS function
of the terminal 203 may be used to detect the direction of
travel. Next, the terminal control unit 240 calculates the posi-
tion of the terminal 203 based on the position of the reading
device 201 indicated by the reading device position informa-
tion and the calculated distance and direction of travel, and
corrects the terminal position information stored by the ter-
minal storage unit 241 to information indicating the calcu-
lated position of the terminal 203.

[0279] The terminal control unit 240 then returns to step
SB201 after correcting the terminal position information.
[0280] As described above, the terminal 203 corrects the
terminal position information based on the received position
correction signal S201. Therefore, for a terminal 203 brought
onto the floor 200F to correct the terminal position informa-
tion with a high degree of accuracy, the position measurement
system 205 must minimize the chances of the terminal 203
not being in any signal reception range, and the signal recep-
tion range associated with the terminal 203 must change
appropriately according to the movement of the customer
carrying the terminal 203. As described above, because the
reading device 201 disposed at the entrance 200DG of a store
T200 has a function for broadcasting a position correction
signal S201 in this embodiment of the invention, the cost of
building the system can be reduced, the system can be sim-
plified, and the position measurement system 205 described
above can be deployed.

[0281] The terminal position information may be used to
provide services such as displaying a map of the floor 200F on
the terminal display panel 242a of the terminal 203, and
indicating the current position of the customer on the dis-
played map.

[0282] Operation of devices in the system after a custom-
er’s membership card is read by the reading device 201 is
described next.

[0283] FIG.12is a flow chart of the operation of devices in
the system after a customer’s membership card is read by the
reading device 201, column (A) showing the operation of the
reading device 201, (B) showing the operation of the control
server 202, and (C) showing the operation of the terminal 203.
[0284] Inthefollowing example, theterminal 203 is held by
the customer whose membership card was read.

[0285] In addition, the terminal 203 displays a user inter-
face on the display panel 211a enabling the customer to select
whether or not to issue a coupon, and whether or not to send
specific information to a previously registered mail address.
Before reading the membership card with the IC card reader
229, the user selects whether or not to issue a coupon and
whether or not to send mail by touching the touch panel 211.
In this example, the customer has already chosen to issue a
coupon and to not send mail.

[0286] As shown in FIG. 12 (A), the terminal control unit
240 of the terminal 203 determines if the membership card
was read by the IC card reader 229 (step SC201). The terminal
control unit 240 repeats step SC201 until the membership
card is read.

[0287] To have the membership card read, the customer
holds the membership card near the reading panel 218. A
member ID is registered with the membership card, and the IC
card reader 229 reads the member ID.

[0288] When the membership card has been read (step
SC201 returns YES), the terminal control unit 240 controls
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the communication unit 222 to send a read report signal S202
indicating that the membership card was read by wireless
communication (step SC202).

[0289] As shown in FIG. 12 (C), the terminal control unit
240 of the terminal 203 then controls the data communication
unit 244 to receive the read report signal S202 (step SE201).
When the membership card is read, the customer is located
near the reading device 201. At this time, therefore, the ter-
minal 203 of the customer is near the reading device 201. As
a result, the customer’s terminal 203 receives the read report
signal S202 transmitted by the reading device 201 in conjunc-
tion with the customer having the membership card read.

[0290] Next, the terminal control unit 240 corrects the ter-
minal position information based on the position correction
signal S201 received after receiving the read report signal
S202 and gets the corrected terminal position information
(step SE202). As described above, the reading device 201
broadcasts the position correction signal S201 at a regular
interval (such as 1 second). As a result, the terminal 203
receives the position correction signal S201 before this spe-
cific interval passes after receiving the read report signal
S202, and triggered by receiving the signal executes the ter-
minal position information correction process. In step SE202,
the terminal control unit 240 acquires the terminal position
information after the terminal position information is cor-
rected based on the position correction signal S201 received
after receiving the read report signal S202.

[0291] The terminal position information acquired by the
terminal control unit 240 in step SE202 is terminal position
information reflecting the correction made when the cus-
tomer is near the reading device 201 that sent the read report
signal S202. To correct the terminal position information, the
terminal control unit 240 receives a position correction signal
S201 with a high signal strength, and corrects the terminal
position information with great accuracy.

[0292] Next, the terminal control unit 240 acquires terminal
elevation information (step SE203). This terminal elevation
information is information indicating the position of the ter-
minal 203 on a vertical axis. For example, the terminal eleva-
tion information may be information indicating the floor
number of the floor 200F the terminal 203 is on, or informa-
tion indicating the vertical distance from a specific reference
position.

[0293] Instep SE203, the terminal control unit 240 acquires
the terminal elevation information as described below, for
example.

[0294] The terminal control unit 240 sends terminal eleva-
tion information request data containing the identification
information of the reading device 201 to a specific server.
This specific server relationally manages the identification
information of the reading devices 201 and information indi-
cating the position of the reading device 201 on the vertical
axis (the elevation). In response to receiving the terminal
elevation information request data, the specific server sends
information indicating the vertical position of the reading
device 201 identified in the request to the terminal 203.

[0295] The terminal 203 acquires the received information
indicating the vertical position of the reading device 201 as
the terminal elevation information identifying the vertical
position of the terminal 203. As described above, when step
SE203 executes, the reading device 201 and the terminal 203
are close together. The vertical position of the reading device
201 therefore corresponds to the vertical position of the ter-
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minal 203. As a result, the vertical position of the reading
device 201 can be used as the vertical position of the terminal
203.

[0296] Alternatively, the read report signal S202 may be
created to contain information that identifies the vertical posi-
tion of the reading device 201 and can be used as the terminal
elevation information, or the terminal elevation information
may be acquired by other means.

[0297] Next, the terminal control unit 240 stores the termi-
nal position information acquired in step SE202, and the
terminal elevation information acquired in step SE203 in the
terminal storage unit 241 (step SE204).

[0298] Next, the terminal control unit 240 executes a spe-
cific process using the terminal position information and the
terminal elevation information stored in the terminal storage
unit 241 as the reference position of the terminal 203 (step
SE205).

[0299] For example, using a function of the application
200AP, the terminal control unit 240 may display a map of the
floor 200F on the terminal display panel 242q, and display the
location of the terminal 203 on the map. As described above,
the terminal control unit 240 can display the position of the
terminal 203 on the map with great accuracy because the
terminal position information and the terminal elevation
information are highly accurate information based on the
terminal 203 being close to the reading device 201.

[0300] As shown in FIG. 12 (A), after sending the read
report signal S202 in step SC202, the control unit 220 of the
reading device 201 acquires the member ID based on the
result of reading by the IC card reader 229 (step SC203).
[0301] Next, the control unit 220 controls the communica-
tion interface 225 and sends coupon content request data
including the member ID through the network 200N to the
control server 202 (step SC204). The format of the coupon
content request data, the address of the control server 202 that
returns the data, and the protocol for communication with the
control server 202 are predetermined.

[0302] As shown in FIG. 12 (B), the control server 202
receives the coupon content request data (step SD201).
[0303] Next, the control server 202 generates coupon con-
tent data based on the member ID contained in the coupon
content request data (step SD202). The coupon content data is
data containing information identifying the content of the
coupon to provide to the customer. The control server 202
manages the information identifying the content of the cou-
ponto provide to the customer of the member ID based on the
member ID. The information identifying the content of the
coupon managed by the control server 202 is updated desir-
ably by a specific means based on such conditions as the date,
time, and the purchasing history of the customer.

[0304] Next, the control server 202 sends the coupon con-
tent data to the reading device 201 (step SD203).

[0305] Asshown in FIG. 12 (A), the control unit 220 of the
reading device 201 controls the communication interface 225
to receive the coupon content data (step SC205).

[0306] Next, based on the coupon content data, the control
unit 220 generates control commands to control the print unit
221 to print a coupon printed with the information corre-
sponding to the coupon content contained in the received data
(step SC206).

[0307] Next, the control unit 220 controls the print unit 221
to produce a coupon based on the control commands gener-
ated in step SC206 (step SC207).
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[0308] The reading device 201 thus produces a coupon for
the customer appropriately to the result of reading the mem-
bership card.

[0309] Note that the reading device 201 may produce a
ticket printed with a store T200 announcement, a specific
advertisement, or sale information as the coupon. Because the
membership card is read to produce the ticket, the printed
information can also be information specific to the customer.
[0310] As described above, the reading device 201 accord-
ing to this embodiment has a IC card reader 229 (reading unit)
that reads information, a storage unit 223 that stores identifi-
cation information, and a communication unit 222 that wire-
lessly transmits identification information stored in the stor-
age unit 223.

[0311] Thus comprised, the reading device 201 can wire-
lessly transmit identification information used for position
correction by the terminal 203. A system enabling position
correction by the terminal 203 can thus be built, and a termi-
nal 203 can receive identification information transmitted
wirelessly by a reading device 201 and correct its position
using the identification information, without needing to
install specialized devices that communicate with the termi-
nal 203 on a wall, or needing to install new equipment for
operating the specialized devices, by simply installing a read-
ing device 201 wherever a reading device 201 is used. The
cost of constructing a system enabling position correction by
the terminal 203 can therefore be reduced, and the system can
be simplified.

[0312] A reading device 201 according to this embodiment
has a print unit 221 that prints, and a control unit 220 that
prints with the print unit 221 when information is read by an
IC card reader 229.

[0313] Thus comprised, the reading device 201 can print
with the print unit 221 based on information read by the IC
card reader 229.

[0314] The control unit 220 of the reading device 201
according to this embodiment also controls the print unit 221
to print coupon information when information is read by an
IC card reader 229.

[0315] Thus comprised, the reading device 201 can provide
the user with a coupon printed with coupon information by
printing a coupon based on information read by the IC card
reader 229.

[0316] When information is read by an IC card reader 229,
the communication unit 222 in this embodiment wirelessly
transmits a signal indicating that information was read (read
report signal S202).

[0317] Thus comprised, the reading device 201 can wire-
lessly transmit a read report signal S202 and inform the ter-
minal 203 when information has been read by the IC card
reader 229.

[0318] Furthermore, the terminal control unit 240 of the
terminal 203 corrects position information based on reception
of the read report signal S202.

[0319] Thus comprised, the terminal 203 can correct its
position information when information is read by the reading
device 201.

Variation 1 of Embodiment 2

[0320] A first variation of this embodiment is described
next.
[0321] The reading device 201 may be configured to trans-

mit the position correction signal S201 when information is
read by the IC card reader 229. In this event, the reading
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device 201 may transmit the position correction signal S201
when information is read while continuing to broadcast the
position correction signal S201 at the specific interval. Fur-
ther alternatively, the reading device 201 may transmit the
position correction signal S201 when information is read
without broadcasting the position correction signal S201 at a
specific interval.

[0322] In this embodiment, the reading device 201 can
transmit the position correction signal S201 and cause the
terminal 203 to correct its position when information is read
by the IC card reader 229. As a result, when the user has
information read with the reading device 201, the position
correction signal S201 is sent from the reading device 201,
and the terminal 203 held by the user can be triggered to
correct its position information.

Variation 2 of Embodiment 2

[0323] A second variation of this embodiment is described
next.
[0324] In this second variation of embodiment 2, a server

(this server may be the same as the control server 202
described above in the second embodiment) connects through
a network such as the Internet to the terminal 203.

[0325] In the above second embodiment, the terminal con-
trol unit 240 corrects the terminal position information indi-
cating the position of the terminal 203 when the terminal 203
receives the position correction signal S201. In this second
variation of the second embodiment, the server generates and
sends the terminal position information to the terminal 203.

[0326] More specifically, when the terminal 203 receives a
specific position correction signal S201, the terminal control
unit 240 executes the following process. The terminal control
unit 240 gets the reception signal strength of the received
position correction signal S201, and sends the identification
information contained in the signal and information indicat-
ing the reception signal strength through the network to the
server.

[0327] The server then generates the terminal position
information indicating the position of the terminal 203 using
the same method described as the process of the terminal 203
in the second embodiment based on the received identifica-
tion information and the reception signal strength informa-
tion. Note that the method of generating the terminal position
information is not limited to the method described above. The
information used by the server to generate the terminal posi-
tion information is also transmitted from the terminal 203 to
the server.

[0328] The server then sends the terminal position infor-
mation through the network to the terminal 203.

[0329] The terminal control unit 240 of the terminal 203
receives the terminal position information. Next, the terminal
control unit 240 stores the received terminal position infor-
mation in the terminal storage unit 241. Next, the terminal
control unit 240 displays the location of the terminal 203 on
the floor map displayed on the terminal display panel 242a
based on the received terminal position information.

[0330] As described above, a configuration in which the
terminal 203 sends specific information to a server when the
position correction signal S201 is received by the terminal
203, and the server generates the terminal position informa-
tion based on the specific information, is also conceivable.
This configuration has the same effect as the effect of the
second embodiment described above.
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[0331] The invention is described above with reference to a
preferred embodiment thereof, but the invention is not limited
thereto and can be modified and adapted in many ways with-
out departing from the scope of the accompanying claims.
[0332] For example, in the above second embodiment, the
terminal 203 corrects the terminal position information when
the terminal 203 moves into a different signal reception range.
The timing for correcting the terminal position information is
not limited to this example, however. For example, the termi-
nal position information may be corrected whenever a spe-
cific time has passed, corrected when the terminal 203 has a
means of detecting the distance travelled and the distance
travelled equals or exceeds a specific distance, corrected with
a specific condition is met, or corrected when commanded by
the customer (user).

[0333] The specific position correction method of the ter-
minal 203 is also not limited to the example described above.
Any method that uses a signal received from the reading
device 201 may be used for position correction.

Embodiment 3

[0334] A third embodiment of the invention is described
next.
[0335] FIG. 13 shows the configuration of a POS system

301 according to this embodiment of the invention.

[0336] As shown in FIG. 13, the POS control system 301
includes a management server 310 (management device). A
plurality of store systems 311 connect to the management
server 310 through the Internet or other network 300GN. The
store system 311 is a system that is used in retail businesses
such as supermarkets, convenience stores, department stores,
and restaurants. The store system 311 has functions including
producing receipts for customers of the business.

[0337] The store system 311 has one or more printing
devices 312 capable of producing receipts. Each printing
device 312 is connected to a local area network 300LN
deployed in the store. A network communication controller
313 configured with a communication device such as a net-
work router or modem connects to the local area network
300LN. The printing devices 312 access the network 300GN
through the network communication controller 313.

[0338] A POS terminal 308 connects to a printing device
312 in the store system 311. The POS terminal 308 has a POS
application and printer driver installed thereto. As described
further below, the POS terminal 308 controls the printing
device 312 through the POS application and printer driver and
prints receipts with the printing device 312.

[0339] One or more checkout counters RC are set up in the
store. A printing device 312 and a POS terminal 308 con-
nected to the printing device 312 are installed at each check-
out counter RC.

[0340] In the example shown in FIG. 13, the store system
311A isasystem used in a supermarket 300SM. Plural check-
out counters 300RC are set up in the supermarket 300SM. A
printing device 312 and POS terminal 308 are installed at
each checkout counter 300RC. Customers purchasing goods
atthe supermarket 300SM process the transactions at a check-
out counter 300RC. The POS terminal 308 runs a payment
process according to the transaction, and sends receipt print
data (printing information) instructing printing receipt infor-
mation based on the transaction (payment process) to the
printing device 312. Based on the received receipt print data,
the printing device 312 produces a receipt. The issued receipt
is then given to the customer.



US 2015/0234620 Al

[0341] A terminal 314 also connects to the network 300GN.
The terminal 3 is a tablet-type cell phone (a smartphone) held
by the customer. The terminal 3 may be any device that can
execute the processes described below, and a tablet computer,
notebook computer, or other type of personal computing
device can be used as the terminal 3.

[0342] FIG. 14 is an oblique view of a printing device 312
according to a this embodiment of the invention.

[0343] The printing device 312 is a thermal line printer. The
printing device 312 stores roll paper 300R. The printing
device 312 conveys the stored roll paper 300R and prints on
the roll paper 300R with a thermal head. The printing device
312 also has an access cover 317 that opens and closes. The
access cover 317 is opened by depressing a lever 318 disposed
to the top of the printing device 312. When the access cover
317 opens, the roll paper compartment where the roll paper
300R is stored is exposed, and the roll paper 300R can be
replaced.

[0344] A paper exit 319 from which the roll paper 300R is
discharged is formed in the top of the printing device 312. A
cutter unit 320 that cuts the roll paper 300R is disposed inside
the paper exit 319.

[0345] An operating panel is disposed to the top of the
printing device 312 behind the lever 318. An operating switch
321 that instructs feeding the roll paper 300R, and an LED
display unit 322 that indicate states of the printing device 312
and if an error occurred, for example, are disposed to this
operating panel.

[0346] A power switch 323 for turning the power of the
printing device 312 on and off is disposed at the front of the
printing device 312.

[0347] FIG. 15 is a block diagram showing the functional
configuration of a POS system 301 according to this embodi-
ment of the invention.

[0348] As shown in FIG. 15, the POS system 301 includes
a POS terminal 308, a printing device 312, aterminal 314, and
a management server 310.

[0349] As shown in FIG. 15, the printing device 312
includes a control unit 330, a print unit 331, a cutter unit 320,
an LED display unit 322, an input unit 333, a communication
interface 335 (reception unit), a signal communication unit
336, a network communication unit 337, and a storage unit
338.

[0350] The control unit 330 includes a CPU, ROM, RAM,
and other peripheral circuits, and controls the printing device
312. The control unit 330 controls the printing device 312 by
reading and running firmware stored in ROM, for example.
[0351] The print unit 331 includes a thermal head, a con-
veyance mechanism for conveying the roll paper 300R, and
other mechanisms and devices related to printing on the roll
paper 300R, and forms dots and prints on the roll paper 300R
as controlled by the control unit 330.

[0352] Theinputunit333 includes the operating switch 321
and power switch 323, detects operation of these switches,
and outputs to the control unit 330.

[0353] The communication interface 335 communicates
with the POS terminal 308 according to a specific communi-
cation protocol as controlled by the control unit 330.

[0354] The signal communication unit 336 includes an
antenna, and a signal processing circuit for encoding, decod-
ing, modulating, and demodulating data that is sent and
received by wireless communication. The signal communi-
cation unit 336 transmits a beacon signal containing the infor-
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mation described below at the timing described below
according to a specific communication protocol as controlled
by the control unit 330.

[0355] The network communication unit 337 communi-
cates with other devices (such as the management server 310)
connected to the network 300GN through the network
300GN according to a specific communication protocol as
controlled by the control unit 330.

[0356] The storage unit 338 includes nonvolatile memory,
and stores data. The storage unit 338 stores position informa-
tion described below and unique information.

[0357] As shown in FIG. 15, the terminal 314 includes a
terminal control unit 350, a touch panel 351, a signal com-
munication processor 352, a data communication unit 353
(data transmission unit), and a terminal storage unit 354.
[0358] The terminal control unit 350 includes a CPU,
ROM, RAM, and other peripheral circuits and controls the
terminal 314.

[0359] The touch panel 351 includes a display panel 351a
disposed to the front of the terminal 314, and a touch sensor
3515 disposed over the display panel 3514a. The display panel
351a is a display such as an LCD panel or OLED panel. The
touch sensor 3515 is a capacitive or pressure sensitive sensor,
detects the operator’s touch operations with a finger or stylus,
and outputs to the terminal control unit 350.

[0360] The signal communication processor 352 receives a
beacon signal (described further below) transmitted by the
terminal 3 as controlled by the terminal control unit 350.
[0361] The data communication unit 353 communicates
with devices connected to the network 300GN (such as the
management server 310) through the network 300GN accord-
ing to a specific communication protocol as controlled by the
terminal control unit 350.

[0362] The terminal storage unit 354 includes nonvolatile
memory and stores data.

[0363] A specific application (referred to below as a termi-
nal application AP) is preinstalled to the terminal 314. This
terminal application AP is software with a function for con-
trolling the printing device 312, a function for communicat-
ing with the printing device 312, and other functions related to
the printing device 312. The terminal control unit 350 of the
terminal 314 includes a terminal application execution unit
350aq that runs the terminal application AP and executes pro-
cesses.

[0364] The management server 310 is a server device that
connects to the network 300GN, and includes a server control
unit 360, a communication unit 361, and a server storage unit
362 (management device storage unit).

[0365] The server control unit 360 includes CPU, ROM,
RAM, and other peripheral circuits, and controls the manage-
ment server 310.

[0366] The communication unit 361 communicates with
devices connected to the network 300GN through the net-
work 300GN according to a specific communication protocol
as controlled by the server control unit 360.

[0367] The server storage unit 362 is nonvolatile memory
and stores data.
[0368] As described above, the POS system 301 produces

receipts on a paper medium according to customer transac-
tions in the store. In addition to providing paper receipts, the
POS system 301 according to this embodiment can also pro-
vide electronic receipts to customers completing transac-
tions. More specifically, the POS system 301 can provide an



US 2015/0234620 Al

electronic receipt to a customer without the customer needing
to remove and swipe a membership card over a specific
device, for example.

[0369] The operation of devices in the POS system 301 is
described below.

[0370] FIG. 16 is a flow chart showing the operation of
devices in the POS system 301, (A) showing the operation of
the POS terminal 308, (B) showing the operation of the print-
ing device 312, (C) showing the operation of the terminal 314,
and (D) showing the operation of the management server 310.
[0371] InFIG. 16, the terminal 314 isused by the customer
in a transaction, and the printing device 312 is disposed to the
checkout counter 300RC where the customer performs the
transaction. Therefore, while the customer is performing the
transaction, that is, while the customer is at the checkout
counter 300RC, the terminal 314 is close enough to the print-
ing device 312 that it can receive the beacon signal (described
below) the printing device 312 transmits wirelessly.

[0372] As shown in FIG. 16 (A), the POS terminal 308
executes a payment process appropriately to the customer
transaction, and generates receipt print data based on the
payment process (step SA301). The receipt print data is also
referred to as the printing information.

[0373] More specifically, function the function blocks of
the POS terminal 308 include a POS application execution
unit that runs a POS application, and a printer driver execu-
tion unit that runs a printer driver.

[0374] The POS application execution unit generates
receipt information including the information to print on a
receipt according to the customer transaction. The receipt
information is information including, for example, a logo
printed on the receipt; when the receipt is printed; the names,
prices, and quantities of the products the customer purchased;
tax-related information; the subtotal; the amount received
from the customer; the amount of change due; or other infor-
mation. While not shown in the figures, a barcode reader that
read barcodes from products or product packaging, and a card
reader that reads cards such as customer membership cards,
are connected to the POS terminal 308. When processing a
transaction for a customer of the business, the POS applica-
tion execution unit gets information from product master and
customer master databases and generates the receipt informa-
tion based on input from the barcode reader, the card reader,
or input by the checkout clerk through a keypad or other input
means.

[0375] After generating the receipt information, the printer
driver execution unit generates receipt print data, which is
control data based on the command language of the printing
device 312, instructing printing the receipt information.
[0376] Next, the POS terminal 308 sends the generated
receipt print data to the printing device 312 (step SA302).
[0377] As shownin FIG. 16 (B), the control unit 330 of the
printing device 312 controls the communication interface 335
to receive the receipt print data (step SB301).

[0378] Next, the control unit 330 controls the print unit 331
and cutter unit 320, for example, based on the receipt print
data to print the receipt information on the roll paper 300R
and produce a receipt (step SB302).

[0379] Note that an electronic receipt is provided to the
customer in this embodiment of the invention. The system
may therefore be configured to not produce a paper receipt.
Further alternatively, a configuration that enables previously
setting whether or not to product a paper receipt is also con-
ceivable.
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[0380] Next, the control unit 330 controls the network com-
munication unit 337 to send the receipt print data and identi-
fication information for the printing device 312 to the man-
agement server 310 (step SB303).

[0381] Note that information used for communication with
the management server 310, such as the address of the man-
agement server 310, is stored in the printing device 312. In
step SB303, the control unit 330 controls the network com-
munication unit 337 to establish a connection with the man-
agement server 310, and sends the data through the connec-
tion.

[0382] Theidentification information of the printing device
312 is information uniquely identifying a particular printing
device 312, such as the serial number of the printing device
312. Note that position information identifying the location
where the printing device 312 is installed (such as informa-
tion including the latitude and longitude) may be sent to the
management server 310 instead of the identification informa-
tion of the printing device 312 or in addition to the identifi-
cation information.

[0383] The storage unit 338 stores the identification infor-
mation or the position information.

[0384] AsshowninFIG. 16 (D), the server control unit 360
of the management server 310 controls the communication
unit 361 to receive the receipt print data and the identification
information (step SD301).

[0385] Next, the server control unit 360 gets the receipt
time stamp information (step SD302). The receipt time stamp
identifies when the receipt (the receipt printed by the process
in step SB302) based on the corresponding receipt print data
was printed. For example, the server control unit 360 may
acquire the date and time the data was received in step SD301
as the receipt time stamp. Further alternatively, if information
indicating when the receipt is printed is contained in the
receipt print data, the server control unit 360 may extract that
information and use the date/time the information indicates as
the receipt time stamp.

[0386] Next, the server control unit 360 accesses a first
receipt management database DB301 stored by the server
storage unit 362 (step SD303).

[0387] The first receipt management database DB301 is a
database relationally storing the identification information,
receipt time stamp, and receipt print data.

[0388] Next, the server control unit 360 creates one record
in the first receipt management database DB301, and stores
the identification information received in step SD301, the
receipt time stamp acquired in step SD302, and the receipt
print data acquired in step SD301 (step SD304).

[0389] Note that the first receipt management database
DB301 may be configured to relationally store the position
information, receipt time stamp, and receipt print data. In this
configuration, the printing device 312 sends the position
information to the management server 310 in step SB303.
The printing device 312 also sends a beacon signal (wireless
signal) containing the position information to the terminal
314 in step SB305 described below, and the terminal 314
sends request data including the position information to the
management server 310 in step SC302 described below.
[0390] Next, the server control unit 360 generates registra-
tion report data reporting that creation of the record in the first
receipt management database DB301 was completed, and
controls the communication unit 361 to send the registration
report data to the printing device 312 (step SD305).
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[0391] As shownin FIG. 16 (B), the control unit 330 of the
printing device 312 controls the network communication unit
337 to receive the registration report data (step SB304).
[0392] Next, the control unit 330 controls the signal com-
munication unit 336 to send the beacon signal containing the
identification information to the terminal 314 wirelessly (step
SB305). The printing device 312 thus sends a beacon signal
(wireless signal) based on receiving the receipt print data
(printing information).

[0393] As shown in FIG. 16 (C), the terminal application
execution unit 350a of the terminal control unit 350 of the
terminal 314 then receives the beacon signal by the signal
communication processor 352 (step SC301).

[0394] Next, the terminal application execution unit 350a
creates request data including the identification information
and requesting providing an electronic receipt based on the
received beacon signal, and controls the data communication
unit 353 to send the request to the management server 310
(step SC302).

[0395] Note that the terminal application execution unit
350 manages the information used to communicate with the
management server 310, including the address of the man-
agement server 310. In step SC302, the control unit 330
controls the data communication unit 353 to open a connec-
tion with the management server 310 and send the data
through the connection.

[0396] AsshowninFIG. 16 (D), the server control unit 360
of the management server 310 controls the communication
unit 361 to receive the request data (step SD306).

[0397] Next, the server control unit 360 accesses the first
receipt management database DB301 (step SD307).

[0398] Next, the server control unit 360 acquires the receipt
print data related to the identification information from the
first receipt management database DB301 using the identifi-
cation information contained in the request received in step
SD306 as the search key (step SD308).

[0399] Note that if there are plural receipt print data records
related to the same identification information, the server con-
trol unit 360 gets the receipt print data with the receipt time
stamp that is closest to the current time.

[0400] Next, the server control unit 360 generates receipt
display data based on the receipt print data acquired in step
SD308 (step SD309). The receipt display data is a display file
in a specific format for displaying the receipt information.
The specific file format may be a file in a markup language
such as HTML or XML, or a PDF file, for example. The file
format of the receipt display file is specified in the request
data, and the server control unit 360 has a function for gen-
erating the receipt display data in the specified file format
based on the receipt print data.

[0401] Next, the server control unit 360 the controls the
communication unit 361 to send the generated receipt display
data to the terminal 314 (step SD310).

[0402] As shown in FIG. 16 (C), the terminal application
execution unit 350a of the terminal control unit 350 of the
terminal 314 controls the data communication unit 353 to
receive the receipt display data (step SC303).

[0403] Next, the terminal application execution unit 350a
displays the receipt information based on the receipt display
data on the display panel 3514 of the touch panel 351 (step
SC304).

[0404] The receipt information displayed based on the
receipt display file corresponds to an electronic receipt.
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[0405] As described above, the customer can receive an
electronic receipt for a transaction without needing to remove
a membership card, for example.

[0406] Note that in the configuration described above the
printing device 312, management server 310, and terminal
314 execute their respective processes after the customer
completes a transaction, and the receipt display data is sent
automatically from the management server 310 to the termi-
nal 314. Alternatively, the management server 310 may send
the receipt display data to the terminal 314 at a desired time
based on a customer request after completing the transaction.
More specifically, the customer may send the identification
information or position information to the management
server 310 at a desired time by a specific means. Based on
receiving the identification information or position informa-
tion, the management server 310 selects the corresponding
receipt print data, and generates and sends the receipt display
data based on the selected receipt print data.

[0407] The management server 310 may also generate and
send data other than receipt display data to the terminal 314
based on the receipt print data. For example, coupon display
data for displaying coupon information reflecting the custom-
er’s transaction may be generated and sent to the terminal 314
based on the receipt print data.

[0408] As described above, the POS system 301 according
to this embodiment of the invention includes a POS terminal
308, a printing device 312, and a terminal 314.

[0409] The POS terminal 308 executes a payment (transac-
tion) process and outputs receipt print data (printing informa-
tion) based on the payment process.

[0410] The printing device 312 includes a communication
interface 335 (reception unit) that receives printing informa-
tion; a signal communication unit 336 that sends a beacon
signal (wireless signal) based on reception of the receipt print
data; a network communication unit 337 that transmits the
receipt print data; and a print unit 331 that prints.

[0411] The terminal 314 includes a data communication
unit 353 that receives the beacon signal, and a terminal con-
trol unit 350 that executes a process based on the beacon
signal.

[0412] Thus comprised, when the POS terminal 308 runs a
payment process based on a transaction by a customer (user),
the printing device 312 sends a beacon signal or sends receipt
print data received from the POS terminal 308 to the custom-
er’s terminal 314. The terminal 314 then executes a process
based on the beacon signal received from the printing device
312. As aresult, the terminal 314 can detect that a transaction
was done by receiving the beacon signal, execute a process
based on the beacon signal, and provide a specific service to
the customer. Therefore, the customer can receive a specific
service through the terminal 314 without removing and pre-
senting a membership card, for example.

[0413] The terminal control unit 350 of the terminal 314 in
this embodiment of the invention also generates request data
(data) by a process based on the beacon signal. The terminal
314 has a data communication unit 353 (data transmission
unit) that transmits the generated request data. The POS sys-
tem 301 also includes a management server 310 (manage-
ment device) with a communication unit 361 that receives the
request data sent by the data communication unit 353 of the
terminal 314.

[0414] Thus comprised, the management server 310 can
execute a process based on request data received from a
terminal 314.
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[0415] The printing device 312 in this embodiment of the
invention has a storage unit 338 that stores position informa-
tion indicating where the printing device 312 is located, or
identification information for the printing device 312. The
beacon signal includes the position information or the iden-
tification information. The request data also includes the posi-
tion information or the identification information.

[0416] Thus comprised, the terminal 314 can send request
data including the position information or the identification
information of the printing device 312 to the management
server 310, and the management server 310 can execute a
process using the position information or the identification
information.

[0417] In this embodiment of the invention, the network
communication unit 337 of the printing device 312 sends
receipt print data, and the position information or identifica-
tion information stored in the storage unit 338, to the man-
agement server 310. The communication unit 361 of the
management server 310 receives the receipt print data and the
position information or the identification information. The
management server 310 has a server storage unit 362 (man-
agement device storage unit) that stores the printing informa-
tion, and the position information or the identification infor-
mation, received by the communication unit 361.

[0418] Thuscomprised, the management server 310 selects
the related receipt print data triggered by receiving the posi-
tion information or the identification information, and can
execute a process based on the selected receipt print data.

Variation of Embodiment 3

[0419] A variation of the first embodiment is described
next.
[0420] Note that elements that are the same in this variation

as in the first embodiment described above are identified by
like reference numerals, and further description thereof is
described below.

[0421] In this variation of the third embodiment, the signal
communication unit 336 of the printing device 312 has a
function for communicating according to the Bluetooth (T)
standard as controlled by the control unit 330. The signal
communication processor 352 of the terminal 314 also has a
function for communicating according to the Bluetooth (T)
standard as controlled by the terminal control unit 350.
[0422] The terminal application AP of the terminal 314 has
already been started before the process described with refer-
enceto FIG. 17 starts. The terminal application execution unit
350a looks for a printing device 312 with which it can com-
municate, and opens a Bluetooth connection with the printing
device 312 if one is found. As a result, communication
between the terminal 314 and the printing device 312 is
possible while the customer performs the transaction, and
data can be exchanged between the devices wirelessly
according to the Bluetooth standard. Note that any appropri-
ate method may be used to establish a communication con-
nection between the printing device 312 and terminal 314.
[0423] As shown in FIG. 17 (A), the POS terminal 308
executes a payment process according to the customer trans-
action, generates receipt print data based on the payment
process (step SE301), and sends the receipt print data to the
printing device 312 (step SE302).

[0424] As shown in FIG. 17 (B), the control unit 330 of the
printing device 312 controls the communication interface 335
to receive the receipt print data (step SF301).
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[0425] Next, the control unit 330 controls the print unit 331
and cutter unit 320, for example, based on the receipt print
data to print the receipt information on the roll paper 300R
and produce a receipt (step SF302).

[0426] Printing a paper receipt may also be omitted in this
configuration as described in the third embodiment described
above.

[0427] Next, the control unit 330 controls the signal com-
munication unit 336 to send a request signal (wireless signal)
including a command asking for user information to the ter-
minal 314 (step SF303). The printing device 312 thus sends a
request signal (wireless signal) triggered by receiving receipt
print data (printing information).

[0428] As shown in FIG. 17 (C), the terminal application
execution unit 350a of the terminal control unit 350 of the
terminal 314 controls the signal communication processor
352 to receive the request signal (step SG301).

[0429] Next, the terminal application execution unit 350a
generates a response signal with the user information (second
wireless signal) based on the received request signal, and
controls the signal communication processor 352 to send the
response to the printing device 312 (step SG302).

[0430] The user information is identification information
identifying a specific customer, and may be a previously
registered user ID or identification information assigned to
the terminal 314. What information is used as the user infor-
mation is determined in advance. The terminal storage unit
354 stores the user information.

[0431] Asshown in FIG. 17 (B), the control unit 330 of the
printing device 312 controls the signal communication unit
336 to receive the response signal (step SF304).

[0432] Next, the control unit 330 controls the network com-
munication unit 337 to send the user information contained in
the response signal, and the receipt print data received in step
SF301, to the management server 310 (step SF305).

[0433] The information used for communication with the
management server 310, such as the address of the manage-
ment server 310, is stored in the printing device 312. In step
SF305, the control unit 330 controls the network communi-
cation unit 337 to open a connection with the management
server 310 and send the data through the connection.

[0434] AsshowninFIG. 17 (D), the server control unit 360
of the management server 310 controls the communication
unit 361 to receive the user information and the receipt print
data (step SH301).

[0435] Next, the server control unit 360 gets the receipt
time stamp (step SH302).

[0436] Next, the server control unit 360 accesses the second
receipt management database DB302 stored by the server
storage unit 362 (step SH303).

[0437] The second receipt management database DB302 is
a database relationally storing the user information, receipt
time stamp, and receipt print data.

[0438] Next, the server control unit 360 creates one record
in the second receipt management database DB302, and
stores the user information received in step SH301, the receipt
time stamp acquired in step SH302, and the receipt print data
received in step SH301 (step SH304).

[0439] Next, the server control unit 360 generates registra-
tion report data reporting that creation of the record in the
second receipt management database DB302, and controls
the communication unit 361 to send the registration report
data to the printing device 312 (step SH305).



US 2015/0234620 Al

[0440] As shownin FIG. 17 (B), the control unit 330 of the
printing device 312 controls the network communication unit
337 to receive the registration report data (step SF306).
[0441] Next, the control unit 330 generates a specific trig-
ger signal, and controls the signal communication unit 336 to
wirelessly send the trigger signal to the terminal 314 (step
SF307).

[0442] As shown in FIG. 17 (C), the terminal application
execution unit 350a of the terminal control unit 350 of the
terminal 314 controls the signal communication processor
352 to receive the trigger signal (step SG303).

[0443] Next, the terminal application execution unit 350a
generates request data including the user information and
requesting an electronic receipt, and controls the data com-
munication unit 353 to send the request to the management
server 310 (step SG304).

[0444] Note that information used for communication with
the management server 310, such as the address of the man-
agement server 310, is stored in the terminal 314. In step
SG304, the terminal application execution unit 350a controls
the data communication unit 353 to open a connection with
the management server 310, and sends the data through the
connection.

[0445] AsshowninFIG. 17 (D), the server control unit 360
of the management server 310 controls the communication
unit 361 to receive the request data (step SH306).

[0446] Next, the server control unit 360 accesses the second
receipt management database DB302 (step SH307).

[0447] Next, the server control unit 360 gets the receipt
print data related to the user information from the second
receipt management database DB302 using the user informa-
tion contained in the request received in step SH306 as the
search key (step SH308).

[0448] Note that if there are plural receipt print data records
related to the same user information, the server control unit
360 gets the receipt print data with the receipt time stamp that
is closest to the current time.

[0449] Next, the server control unit 360 generates receipt
display data based on the receipt print data acquired in step
SH308 (step SH309).

[0450] Next, the server control unit 360 controls the com-
munication unit 361 to send the generated receipt display data
to the terminal 314 (step SH310).

[0451] As shown in FIG. 17 (C), the terminal application
execution unit 350a of the terminal control unit 350 of the
terminal 314 controls the data communication unit 353 to
receive the receipt display data (step SG305).

[0452] Next, the terminal application execution unit 350a
displays the receipt information based on the receipt display
data on the display panel 3514 of the touch panel 351 (step
SG306).

[0453] The receipt information displayed based on the
receipt display file corresponds to an electronic receipt.
[0454] As described above, the customer can receive an
electronic receipt for a transaction without needing to remove
a membership card, for example.

[0455] Note that in this variation of the third embodiment
the terminal 314 accesses the management server 310 and
receives receipt display data from the management server 310
when triggered by receiving a trigger signal from the printing
device 312. Alternatively, the terminal 314 may access the
management server 310 and receive receipt display data from
the management server 310 when a specific time has passed
from reception of the request signal. In this configuration, the
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specific time must be set to amount required for the manage-
ment server 310 to create a record in the second receipt
management database DB302. Further alternatively, the ter-
minal 314 may intermittently request the receipt display data
after receiving the request signal, and the management server
310 may send the receipt display data in response to the
request from the terminal 314 when sending the receipt dis-
play data becomes possible.
[0456] The standard for communication between the print-
ing device 312 and the terminal 314 is also not limited to
Bluetooth.
[0457] As described above, the terminal control unit 350 of
the terminal 314 in this variation of the third embodiment
generates a response signal (second wireless signal) based on
arequest signal (wireless signal), and the signal communica-
tion processor 352 of the terminal 314 sends the response
signal to the printing device 312 wirelessly. The signal com-
munication unit 336 of the printing device 312 receives the
response signal sent by the signal communication processor
352 of the terminal 314.
[0458] Thus comprised, the printing device 312 can
execute a process based on the response signal received
according to the transmitted request signal.
[0459] Inthis variation of the third embodiment, the request
signal includes a command asking for the user information
stored by the terminal 314, and the response signal carries the
user information.
[0460] Thus comprised, the printing device 312 can acquire
user information from the terminal 314, and execute a process
based on the user information.
[0461] In this variation of the third embodiment, the net-
work communication unit 337 of the printing device 312
sends the user information in the response signal. The POS
system 301 includes a management server 310 having a com-
munication unit 361 that receives the receipt print data and
user information sent by the network communication unit 337
of the printing device 312, and a server storage unit 362
(management device storage unit) that relationally stores the
user information and the receipt print data received by the
communication unit 361.
[0462] Thus comprised, the management server 310 selects
the related receipt print data based on reception of the user
information, and can execute a process based on the selected
receipt print data.
[0463] The invention is described above with reference to a
preferred embodiment thereof, but the invention is not limited
thereto and can be modified and adapted in many ways with-
out departing from the scope of the accompanying claims.
For example, the printing device 312 is a thermal printer in the
foregoing embodiment, but the printing method is not limited
to thermal printing methods.
[0464] The function blocks in FIG. 15 also do not suggest a
specific hardware configuration.
[0465] The invention being thus described, it will be obvi-
ous that it may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope of
the invention, and all such modifications as would be obvious
to one skilled in the art are intended to be included within the
scope of the following claims.

What is claimed is:

1. A printing device comprising:

a print unit that prints;

a storage unit that stores identification information used in

a position information process; and
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a communication unit that wirelessly transmits the identi-
fication information stored in the storage unit.

2. The printing device described in claim 1, further com-

prising:

apower supply unit that supplies power to the print unit and
the communication unit; and

a switching unit that changes between a first mode supply-
ing power to the print unit and the communication unit,
and a second mode supplying power to the communica-
tion unit.

3. The printing device described in claim 2, wherein:

the switching unit is a power supply switch;

the first mode is selected when the power supply switch is
on; and

the second mode is selected when the power supply switch
is off.

4. The printing device described in claim 1, further com-

prising:

apower supply unit that supplies power to the print unit and
the communication unit;

a first switch that supplies or interrupts power to the print
unit; and

a second switch that supplies or interrupts power to the
communication unit.

5. The printing device described in claim 1, further com-

prising:

a control unit that controls the print unit and produces a
receipt printed with transaction information.

6. The printing device described in claim 1, further com-

prising:

a control unit that controls the print unit and produces a
coupon printed with coupon information.

7. A reading system comprising:

a reading device having a reading unit that reads informa-
tion, a storage unit that stores identification information,
and a communication unit that wirelessly transmits the
identification information stored in the storage unit; and

a terminal having a data communication unit that wire-
lessly receives the identification information transmitted
by the communication unit, and
a terminal control unit that generates position informa-

tion identifying a position, and corrects the position
information based on the identification information
when the identification information is received by the
data communication unit.

8. The reading system described in claim 7, wherein:

the communication unit of the reading device sends the
identification information when information is read by
the reading unit.

9. The reading system described in claim 7, wherein:

the communication unit of the reading device wirelessly
transmits a signal reporting information was read when
information is read by the reading unit;

the data communication unit of the terminal receives the
signal transmitted by the communication unit; and

the terminal control unit of the terminal corrects the posi-
tion information based on reception of the signal.

10. The reading system described in claim 7, wherein:

after correcting the position information, the terminal con-
trol unit of the terminal executes a specific process based
on the corrected position information.

11. A POS system comprising:

a POS terminal that executes a payment process and trans-
mits printing information based on the payment process;
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a printing device including a reception unit that receives the
printing information, a signal communication unit that
transmits a wireless signal based on reception of the
printing information, a network communication unit
that transmits the printing information, and a print unit
that prints; and

a terminal including a signal communication processing
unit that receives the wireless signal, and a terminal
control unit that executes a process based on the wireless
signal.

12. The POS system described in claim 11, wherein:

the terminal control unit of the terminal generates data
based on the wireless signal;

the terminal has a data transmission unit that transmits the
generated data; and

the POS system further comprises a management device
with a communication unit that receives the data trans-
mitted by the data transmission unit of the terminal.

13. The POS system described in claim 12, wherein:

the printing device has a storage unit that stores position
information identifying the where the printing device is
located, or identification information identifying the
printing device;

the wireless signal contains the position information or the
identification information; and

the data includes the position information or the identifi-
cation information.

14. The POS system described in claim 13, wherein:

the network communication unit of the printing device
transmits the printing information, and the position
information or the identification information stored in
the storage unit, to the management device;

the communication unit of the management device
receives printing information, and the position informa-
tion or the identification information; and

the management device has a management device storage
unit that relationally stores the printing information, and
the position information or the identification informa-
tion.

15. The POS system described in claim 11, wherein:

the terminal control unit of the terminal generates a second
wireless signal based on the wireless signal;

the signal communication processing unit of the terminal
wirelessly transmits the second wireless signal to the
printing device; and

the signal communication unit of the printing device
receives the second wireless signal transmitted by the
signal communication processing unit of the terminal.

16. The POS system described in claim 15, wherein:

the wireless signal includes a command requesting user
information stored by the terminal; and

the second wireless signal contains the user information.

17. The POS system described in claim 16, wherein:

the network communication unit of the printing device
transmits the user information of the second wireless
signal; and

the POS system includes a management device having a
communication unit that receives the printing informa-
tion and the user information transmitted by the network
communication unit of the printing device, and a man-
agement device storage unit that relationally stores the
printing information and the user information received
by the communication unit.
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