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Description

[0001] The present invention relates to a method for
generating print data with an embedded background im-
age and printing the print data. The invention further re-
lates to a recording medium carrying a program for im-
plementing this printing method, a printer and a printer
driver, as well as a POS terminal and a POS system.
[0002] POS systems used in supermarkets, conven-
ience stores, and other retail stores have a printer (e.g.,
a receipt printer) for printing sales receipts. These print-
ers are typically monochrome, text-based printers for
printing receipts. An example of the output of such print-
er is shown in Fig. 14. However, development of small,
fast color printers has created demand for color POS
printers.

[0003] Because most POS system application pro-
grams are written for printing monochrome text by
means of a monochrome printer (such an application re-
ferred to below as a "monochrome, text-based applica-
tion"), introducing a color printer to a POS system re-
quires changing the POS application program to a color
graphic-based application so that receipts can be print-
ed in color and graphics can be inserted. Changing of a
software program typically requires a significant capital
investment. The problem, therefore, is that color POS
printers are often not used to their greatest potential.
[0004] The presentinvention is directed to solving this
problem. Accordingly, an object of the invention is to pro-
vide a method and apparatus for printing color graphic-
based receipts etc. without changing the monochrome,
text-based application program.

[0005] Thisobjectis achieved by a method as claimed
in claim 1, a printing apparatus as claimed in claim 11
and a printer driver as claimed in claim 23. The invention
also provides a machine-executable program for per-
forming this printing method, a recording medium for
storing and distributing the program, a POS terminal,
and a POS system as defined in the dependent claims.
[0006] By acquiring print data generated by a host
computer and adding background image data thereto to
generate print data with an embedded background im-
age, the printing method and apparatus of this invention
can issue color graphic-based documents, e.g. receipts,
even when the host computer runs a monochrome, text-
based application and without need to change this ap-
plication.

[0007] Furthermore, because the background image
data is produced by laying out plural unit images and
then applying a filter, a wide range of background image
data can be efficiently produced and printed even if
there is little storage capacity for storing background im-
age data.

[0008] Preferably, the printing unit can print multiple
colors including at least a primary color and a secondary
color other than the primary color, and can print the print
data using the primary color and print the background
image data using the secondary color. By thus printing
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the print data in the primary color and printing the back-
ground image data in a secondary color, a background
image can be added to the receipt without degrading the
readability of the print data. Readability is also improved
by printing in color.

[0009] Preferably, the background image data is gen-
erated according to a configuration command sent from
the host computer. By producing the background image
data according to a configuration command sent from
the host computer, the user can configure the back-
ground image without directly operating the printer. Pref-
erably, the configuration command contains information
specifying the print color of the background image,
which enables the user to define the color used to print
the background image as desired.

[0010] Preferably, a storage medium stores a plurality
of unitimages and the configuration command contains
information specifying what unit image to use. That is,
the configuration command contains a command select-
ing at least one unit image for use as an element in the
background image from among multiple unitimage files.
By thus storing multiple unit image files, more choices
are available for creating the background image. In ad-
dition, a wide variety of background images can be pro-
duced by combining multiple unit images in the back-
ground image layout.

[0011] Preferably, a storage medium stores multiple
filters, and the configuration command contains a com-
mand for selecting and applying one filter from among
the available filters. The filters can be image files or an
algorithm for generating image data, such as an algo-
rithm for drawing a circle or drawing a triangle. By thus
storing multiple filters for filtering the background image,
a wide range of background images can be produced.
[0012] Preferably, the configuration command also
contains information specifying an enlargement factor
for the unit image. This enables the size (enlargement
or reduction) of the unit image to be specified according
to the user's preference. This also eliminates the need
to store multiple sizes of the same unit image, and thus
reduces the storage capacity needed to store the unit
images.

[0013] Preferably, there is a storage medium for stor-
ing multiple layout patterns, and the configuration com-
mand contains information specifying a particular layout
pattern to be used. By thus storing multiple layout pat-
terns, a wide range of background images can be gen-
erated.

[0014] Preferably, the configuration command also
contains information specifying the layout pitch of the
unit image. This enables the user to control the layout
pitch as desired.

[0015] Preferably, the configuration command is gen-
erated by a printer driver provided in the host computer.
When the printer driver thus generates the configuration
command, the background image data can be config-
ured from the host computer without changing the host
computer application program.
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[0016] Accordingtoanother embodiment of the inven-
tion, the printer driver generates print data with an em-
bedded background image by adding background im-
age data to print data produced by the host computer
application program and sends the data to a printer for
printing. The printer can therefore print color graphic-
based receipts without modification of the host compu-
ter application program even when the host computer
runs a monochrome, text-based application.

[0017] Furthermore, because the background image
data is produced by laying out multiple copies of the unit
image and applying a filter, a wide variety of background
image data can be efficiently produced even when the
storage capacity for storing background image data is
small.

[0018] A POS terminal according to another aspect of
the present invention comprises a printing apparatus as
described above, and a terminal device functioning as
the host computer. This POS terminal can therefore is-
sue color graphic-based receipts from the printer with-
out modifying the monochrome, text-based application
used on the terminal device. The terminal device may
further include a printer driver as described above, and
a printer.

[0019] Still another aspect of the invention involves a
POS system comprising at least one POS terminal as
described above, and a POS server connected to each
of the POS terminals via a network. The POS server
manages the POS terminals. This POS system can also
issue color graphic-based receipts from the printer with-
out modifying the monochrome, text-based application
run by the terminal device.

[0020] In another aspect of the invention there is a
printing apparatus as defined in claim 27. By producing
the print-data-with-background-image on the printer
side, it is possible to reduce the time period for transfer-
ring all the print data to be printed on paper for a receipt
from the host computer to the printer so that the effective
printing through-put can be improved.

[0021] Other objects and attainments together with a
fuller understanding of the invention will become appar-
ent and appreciated by referring to the following descrip-
tion of preferred embodiments taken in conjunction with
the accompanying drawings, in which:

Fig. 1 is a schematic block diagram of a POS sys-
tem, constructed according to embodiments
of the present invention;

Fig. 2 is an external perspective view of a POS ter-
minal in a POS system, constructed accord-
ing to embodiments of this invention;

Fig. 3 is a function block diagram of a printer, con-
structed according to embodiments of this in-
vention;

Fig. 4 is a control block diagram of a printer, con-
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structed according to embodiments of this in-

vention;
Fig. 5 is a flow chart of a process for generating print
data with an embedded background image,
according to embodiments of this invention;
Fig. 6 shows an example of the background image
data generating process;
Fig. 7 shows sample configuration screens for con-
figuring background image data, constructed
according to embodiments of this invention;
Fig. 8 shows sample configuration screens for con-
figuring background image data, according to
embodiments of this invention;
Fig. 9 shows an example of a receipt (print sample
1) produced by the printing method of the
present invention;
Fig. 10  shows an example of a receipt (print sample
2) produced by the printing method of the
present invention;
Fig. 11 shows an example of a receipt (print sample
3) produced by the printing method of the
present invention;
Fig. 12 shows an example of a receipt (print sample
4) produced by the printing method of the
present invention;
Fig. 13 s afunctional block diagram of a terminal de-
vice according to embodiments of the present
invention; and
Fig. 14  shows a sample receipt printed by prior art
relating to the present invention.

[0022] Inthe embodiments described below, print da-
ta generated by a host computer (e.g., aterminal device)
based on input data relating to merchandise sales is ac-
quired, and background image data representing a
background image (e.g., a watermark) is added to this
print data to produce print data with an embedded back-
ground image. Thus comprised, the invention specifical-
ly enables printing color graphic-based receipts without
modifying the application program even if the host com-
puter runs a monochrome, text-based application.
[0023] The invention is described below in the context
of a POS system such as that used in supermarkets,
convenience stores, and other retail stores for printing
receipts (printed output) based on input data relating to
purchased merchandise entered by an operator. Such
description is by way of example only. Aspects of the
invention may also be realized in other environments.
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First Embodiment

[0024] AsshowninFig.1aPOS system 10 according
to the present invention has multiple POS terminals 20
(only one is shown in the figure) for acquiring information
about purchased merchandise primarily as a result of
an operator (user) scanning the barcodes printed on
each product with a barcode reader, and a POS server
30 connected to each of the POS terminals 20 for man-
aging the input data entered at each POS terminal 20.
[0025] POS server 30 has a CPU 31, memory such
as ROM 32 and RAM 33, and processes information
stored in a buffer 39 in RAM 33 according to a control
program stored in ROM 32. Product master records in-
cluding product codes, product names, prices and in-
ventory, represented by product code block 35, product
name block 36, price block 37 and inventory block 38
respectively, are stored in RAM 33. Based on input data
sent from the POS terminal 20, CPU 31 extracts the
product code, product name, and price information from
the master record, and generates payment transaction
data, which is used for printing on a receipt 61 and pres-
entation on the display 42 of the POS terminal 20.
[0026] This payment transaction data is the source
from which the terminal 40 generates the print data, and
includes the product name or code, price, and other
product information to be printed on the receipt 61.
[0027] Each POS terminal 20 has a terminal 40 and
a printer 50 connected through connectors 46 and 53.
The terminal 40 generates the print data for printing on
the receipt 61 as part of the payment process based on
the payment transaction data and input data received
from the POS server 30. The printer 50 prints a receipt
61 based on this print data.

[0028] The input data acquired by the terminal 40 in-
cludes information about the customer 60 (customer in-
formation) and information about the products (product
information). The input data can be entered via a key-
board 43, by scanning a barcode with a barcode reader
44, or by any other input method. A card reader 45 is
also used to read customer credit cards and customer
loyalty cards to acquire information for credit card pur-
chases and customer information. Product information
generated from the print data sent from POS server 30
is also displayed on the display 42 so that the customer
60 can confirm the purchased products and price infor-
mation.

[0029] The terminal 40 is controlled by an OLE for
Rental POS (below, "OPOS") printer driver that oper-
ates under an OS (operating system) such as the Mi-
crosoft Windows® operating system. OPOS provides
the POS application 41a with a generic interface to the
printer 50, barcode reader 44, and other peripheral de-
vices. OPOS has a device control object (CO) 41b for
each device category, and a service object (SO) 41c for
each device model.

[0030] The POS application 41a generates print data
for printing on a receipt 61 based on input data and print
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data sent from the POS server 30. The print data is
passed to the printer CO 41b, and from there to the SO
41c for the printer model being used. The SO 41c proc-
esses this print data to produce print commands con-
forming to the command system of the particular printer,
and sends the print commands through OS 41d to the
printer 50. OPOS is provided to the user as a printer
driver 109 combining SO 41 ¢ and CO 41b.

[0031] SO 41c includes a background image data
configuration program 108 for setting the background
image data. While described more specifically further
below, the background image data configuration pro-
gram 108 provides the user with an interface for setting
the background image data by displaying a specific con-
figuration screen (see Fig. 7 and Fig. 8) on the display
42. By thus providing the background image data con-
figuration program 108 as part of the printer driver 109,
the background image data can be set from at terminal
40 without modifying the POS application 41a running
on the terminal 40.

[0032] The printer 50 is preferably an ink-jet printer
having a print unit 100 with, for example, six ink-jet
heads 55, i.e., first print head 55a to sixth print head 55f.
The six ink-jet heads 55 discharge, respectively, M (ma-
genta), C (cyan), Y (yellow), LM (light magenta), LC
(light cyan), and K (black) to print full color images. The
configuration of the print unit 100 is not limited to this
implementation. The number of print heads could be in-
creased to print even more colors, or the number could
be reduced to print only one or two colors.

[0033] The printer 50 can be set, using either DIP
switches or memory switches, to a monochrome print
mode that prints using only the sixth print head 55f for
black color or a color print mode that prints using all of
the print heads. The terminal 40 can get this mode set-
ting information to determine whether to include color
information in the generated print data. Therefore, if the
color print mode is set and the print data contains color
information, the receipt 61 can be printed using two or
more colors.

[0034] The printer 50 described below is set to the
color print mode, the payment processing data including
the product and price information is printed mostly in a
primary color, specifically black (K), and the background
image data is printed in one or more specific secondary
colors other than the primary color.

[0035] The configuration of the POS terminal 20 is de-
scribed next with reference to Fig. 2, of which Fig. 2 (a)
is a front perspective view from the operator-side of the
POS terminal 20, and Fig. 2 (b) is a perspective view
from the back, i.e., the customer's side. As will be un-
derstood from these figures, the POS terminal 20 has a
terminal device 40 housed in a box-like main case 48,
and a printer 50 at the back left side of the main case
48 as seen from the front. The printer 50 is connected
to the main case 48 by a cable, and could be located
anywhere allowed by the length of the cable.

[0036] The terminal 40 has a keyboard 43 at the top
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front of the main case 48 enabling the operator to enter
product information and customer information, an oper-
ator display 42a behind the keyboard 43 to the right so
that the operator can view and confirm the entered in-
formation, and a cash drawer 49 inside the main case
48. A barcode reader 44 for scanning product barcodes
either preprinted or affixed to the product by labels is
connected to the right side of the main case 48, and an
interface 47 for connecting the printer 50 is connected
to the left side of the main case 48. A card reader 45 for
reading customer credit cards is located to the right side
of the keyboard 43.

[0037] A customer display 42b enabling the customer
60 to confirm the product information, for example, is
provided on the back side of the main case 48.

[0038] The configuration screen for setting the back-
ground image data (see Fig. 7 and Fig. 8) is presented
on the operator display 42a so that the operator can con-
figure the background image while viewing it on screen.
[0039] The printer 50 also has an indicator 65 and
printer interface 51 on the front. The printer interface 47
on the terminal side and this printer interface 51 are con-
nected through cable 63 and connectors 46, 53. A re-
ceipt exit 64 from which the printed receipt 61 is ejected
is formed in the top of the printer 50.

[0040] Control of the printer 50 is described next with
reference to the function block diagram in Fig. 3. As
shown in the figure, the controller 140 of the printer 50
gets normal print data for printing a receipt as part of a
normal payment process, print commands, background
image configuration commands, and other data from the
terminal 40, and stores it in a receive buffer 71.

[0041] A command interpreter 72 analyzes data
stored in the buffer 71 and directs data processing ac-
cording to the command which is usually constituted of
a command symbol(s), a parameter(s), and a body. If
the data is a normal print command, the data including
the command symbol, parameter and body, is passed
to the normal print data processor 73. A normal print
command is one for printing print data based on the pay-
ment transaction data, which may include, but is not lim-
ited to, text-based data and logo image data for a shop,
on the receipt paper without a background image. If a
background image configuration command is detected,
the data including the command symbol, parameter and
body is passed to the background image data processor
74. If a print command for printing print data with back-
ground image data is detected, the data is passed to the
print-data-with-background-image generator 76.
[0042] The backgroundimage data processor 74 gen-
erates a specific background image as more fully de-
scribed below, and stores it in the background image
data memory 75.

[0043] The normal print data processor 73 generates
and stores the print data in the normal print data memory
78.

[0044] If a parameter for adding a background image
to the print data is set in the detected print command,
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the data stored in the normal print data memory 78 is
combined with the specific background image data se-
lected from the data stored in background image data
memory 75 to generate print data with an embedded
background image, and sends the combined print data
and background image to the printing processor 80.
[0045] If the parameter for adding a background im-
age to print data is not set in the print command, the
printing processor 80 passes the data in normal print
data memory 78 directly to print unit 100 for printing.
[0046] The printing processor 80 thus selectively gets
data according to the print command type, and sends it
to the print unit 100.

[0047] This operation is achieved primarily using a
CPU, ROM, and RAM (described in detail below). Thus,
when the terminal 40 indicates printing with a back-
ground image, print data with an embedded background
image is generated and can be printed by print unit 100.
Note that one example of a receipt 61 printed with a
background image is shown in Fig. 9.

[0048] Fig. 4 is a control block diagram of the printer
50. As shown in the figure, the printer 50 has a data input
unit 110 with a printer interface 51 for fetching a print
command, print data, a background image configuration
command, background image data, etc. from the termi-
nal 40, print unit 100, a driver unit 130 with head drivers
131 for driving the ink-jet heads 55, and a controller 140
providing overall control of the printer 50.

[0049] The controller 140 includes a CPU 141, ROM
142, CG-ROM 143, and RAM 144 interconnected
through an internal bus 145. ROM 142 has a control pro-
gram block 142a for storing the control program run by
CPU 141, and a control data block 142b for storing con-
trol data, including various tables. CG-ROM 143 stores
font data for the characters to be printed, and outputs
font data specified by input character codes.

[0050] The working area of RAM 144 used for the con-
trol process includes various blocks, for example: work
area block 151 used for storing flags, a print data block
152 for storing print data sent from the terminal 40; a
unitimage data block 153 for storing multiple image data
units representing the image units that are used to build
a background image; a color information block 154 for
storing information relating to the background image
print colors; a layout pattern block 155 for storing multi-
ple layout patterns for setting the locations of the unit
images; a filter block 156 for storing multiple filters for
filtering the multiple arranged unitimages; a background
image data block 157 for storing the generated back-
ground image data; and a print-data-with-background-
image block 158 for storing the print-data-with-back-
ground-image generated by adding background image
data to the print data. RAM 144 is also backed up so
that the stored data is saved even if the power is turned
off.

[0051] The internal bus 145 is also connected to data
input unit 110 and driver unit 130, and takes input data
(including background image configuration commands
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and print data) from the printer interface 51 (see Fig. 3),
and outputs the output data from the CPU 141 (such as
print-data-with-background-image) and control signals
to the driver unit 130 (head drivers 131).

[0052] By taking control signals and data from the dif-
ferent parts of printer 50, processing data in RAM 144,
and outputting signals and data to the other parts based
on the control program stored in ROM 142, CPU 141
controls overall operation of the printer 50, including
configuring the background image data, generating
background image data according to the image data
configuration, and generating print-data-with-back-
ground-image based on the payment process data and
background image data.

[0053] Theinterfaces 51 and 47 (see Fig. 3) could, for
example, operate using a serial data transfer based on
the RS-232C standard, a parallel data transfer based
on the Centronics standard, a network connection such
as 10Base-T Ethernet®, or another data transfer stand-
ard such as USB.

[0054] A process according to the present invention
for generating print data with an embedded background
image that is run by the background image data proc-
essor 74 of the printer 50 is described below with refer-
ence to the flow chart in Fig. 5, and a further illustration
of this process is shown in Fig. 6.

[0055] When input data is received, the command in-
terpreter 72 of the printer 50 first determines if a back-
ground image configuration command was received
(S11). If a background image configuration command
was received (S11 returns YES), parameters for gener-
ating the background image data are set and the back-
ground image data is generated (S12).

[0056] The backgroundimage generating parameters
are set by the terminal 40 running background image
data configuration program 108 (see Fig. 1). This is de-
scribed in detail below, and the background image data
generation process (S13) is described briefly here with
reference to Fig. 6.

[0057] As shown in Fig. 6, the image selected (S13a)
in the configuration screen includes one of several "unit
images". The selected unit image is first enlarged ac-
cording to the parameter settings (S13b). This enlarging
process spreads the image over multiple columns width-
wise to the receipt based on the width of the receipt pa-
per (the horizontal direction as shown in the figures) and
multiple rows in the feed direction of the receipt 61 (the
longitudinal direction as shown in the figures) so that the
image has a specific length (S13c). This length is vari-
able according to the size of the image filter that will be
applied. The unit image is then filtered using the filter
image to determine where the unit image is printed,
thereby generating the background image data (S13d).
For example, if the image filter is the outline of a flame
as shown in Fig. 6, the outline of the flame determines
the boundary of the area where the unitimage is printed.
[0058] Once the background image data is generated
as described above (S13), the background image data
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is stored in the background image data block 157 (see
Fig. 4). A process is then applied to add the background
image data to print data received from a payment proc-
ess.

[0059] Iftheinputdatais notabackgroundimage con-
figuration command (S11 returns NO) but is print data
from a normal payment process (S14 returns YES), itis
determined whether background image data is to be
added (S15). If a background image is to be added to
the print data (S15 returns YES), previously generated
background image data is added to the print data (S16)
to produce print data with an embedded background im-
age (watermark) (S18). However, if adding a back-
ground image is not indicated (S15 returns NO), back-
ground image data is not added (S17) and the print data
received from the terminal 40 is the final print data.
[0060] If the input data is neither a background image
configuration command (S11 returns NO) nor print data
(S14 returns NO, such as when data for storing back-
ground image data is received), the process indicated
by the input data is run (S19).

[0061] As shownin Fig. 9, the area to which the back-
ground image data is added to print data received from
a payment process can be specified as extending from
the print line a specific length X from the leading edge
of the receipt 61 to a line at a specific distance Y from
the trailing edge of the receipt 61, or as from the line
where a specific character string in the print data (such
as the telephone number of the store) is printed on the
line where another specific character string is printed
(such as "Thank You") at the bottom of the receipt. This
enables placing the background image in a specific area
of the receipt 61 so that an attractive, legible receipt 61
can be printed.

[0062] The process run by the background image da-
ta configuration program 108 for setting the background
image data parameters is described with reference to
the configuration screens D11 to D15 shown in Fig. 7
and Fig. 8.

[0063] When the background image data configura-
tion program starts, the settings for the current back-
ground image data are first displayed on the configura-
tion screen. The operator sets the parameters for new
background image data by simply changing the param-
eters from these settings. These new parameters can
simply overwrite the currently registered background
image data parameters, or a new ID could be assigned
to register different parameters for each ID so that the
background image can be easily changed according to
the application.

[0064] As shown in Fig. 7 information for setting the
background image can be divided between multiple
configuration screens so that the operator (user) can
open the screen needed to set specific parameters.
Note that the configuration screen accessed by the first
tab, BASIC, sets such parameters as the width of the
receipt 61, background image print density and print
quality, and is substantially the same in content as a
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standard printing configuration utility. Further descrip-
tion thereof is thus omitted here.

[0065] Fig. 7 (a)isthe screen (D11) for setting the unit
image parameters. The operator selects a desired file
from a listing 201 of pre-registered files to specify the
unit image file shown in the file selection box 202. The
operator could also select the ID of a pre-registered file
in the ID box 203 to define the file storing the parameter
configurations.

[0066] Note that in this example the unit image in the
first print sample in Fig. 9 is an image representing the
character string FIRE MARK shown (see S13a in Fig.
6), and in the case of print sample 2 shown in Fig. 10 is
an image representing a pattern of dots.

[0067] The enlargement ratio box 204 in configuration
screen D11 sets the enlargement ratio for the unit im-
age, and the enlargement process enlarges the unit im-
age by the same ratio in both the width and length di-
rections of the receipt 61. The enlargement is 120% for
print sample 1 shown in Fig. 9, for example, and is 180%
for print sample 3 shown in Fig. 11.

[0068] When the above settings are completed and
the operator clicks the OK button 205, the unit image
settings are stored in RAM or other storage in terminal
40.

[0069] The configuration screen D12 shown in Fig. 7
(b) is for configuring color printing. If color printing is en-
abled by selecting "YES", the color used to print the
background image is set in the background color selec-
tion box 211.

[0070] In this example print data for the names of pur-
chased products and their prices is printed in the primary
color (black (K)), and the background image color can
therefore be set to a secondary color, that is, a color
other than black. If the printer can print only two colors,
black (K) and red (R) in this example, the background
image is necessarily printed in red. By thus printing the
main print data in a primary color and the background
image data in a secondary color, a background image
can be added to the print data without impairing the
readability of text printed from the print data.

[0071] When the above settings are completed and
the operator clicks the OK button 212, the settings for
color printing are stored in RAM or other storage in ter-
minal 40.

[0072] A configuration screen D13 for the layout pat-
tern is shown in Fig. 7 (c). In this example the user first
selects the desired layout from choices (A) to (C).
Whether the layout pitch (the distance between adjacent
unitimages in the layout) is also set is then determined.
Ifthe layout pitch is user-defined, the user can then enter
numeric values for the desired pitch in the widthwise di-
rection (the horizontal direction for print sample 1 shown
in Fig. 9) and the feed direction (the longitudinal direc-
tion for print sample 1 in Fig. 9) of the receipt 61 in the
layout pitch definition boxes 221.

[0073] If the user selects "DEFAULT SETTINGS" for
the layout pitch, the pitch can be set by default to 0.
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[0074] When these settings are complete and the op-
erator clicks the OK button 222, the layout pattern set-
tings are stored in RAM or other storage in terminal 40.
[0075] The filter configuration screen D14 is shown in
Fig. 8 (a). The first choice in this screen is whether to
apply an image filter or not. If "APPLY" is selected, a
filter file is selected from a listing of existing filter files
231, and the selected file is entered in file box 232. The
filter can be defined not only by an image data file but
also by an algorithm or a functional expression repre-
senting a shape such as a circle, a square, a triangle,
etc.. The operator could also select the ID of a previously
registered filter to specify the file. In print sample 1 in
Fig. 9 and print sample 2 in Fig. 10 this filter specifies
the image of a flame, and the outline of the selected filter
(flame) determines the area in which the unit image is
arrayed.

[0076] When these settings are complete and the op-
erator clicks the OK button 234, the filter settings are
stored in RAM or other storage in terminal 40.

[0077] Further configuration details are entered in the
MORE screen D15 shown in Fig. 8 (b) accessed by
clicking the MORE tab. The first choice is whether to
add a background image to the print data. If "DO NOT
ADD" is selected, the background image data is not add-
ed to the print data regardless of the above settings, and
only the print data is printed on the receipt 61 (see Fig.
14). The ADD button 242 and DELETE button 243 be-
side the unit image file listing 241 can be clicked to re-
spectively register new unit image data or delete a unit
image. Likewise, the ADD button 245 and DELETE but-
ton 246 beside the filter listing 244 can be clicked to re-
spectively register a new filter file or delete an existing
filter file.

[0078] When these settings are complete and the op-
erator clicks the OK button 247, information for these
settings are stored in RAM or other storage in terminal
40.

[0079] When the settings shown in Fig. 7 and Fig. 8
are all completed and the operator clicks a SAVE SET-
TINGS button not shown to save the background image
data settings, the set parameters (i.e., the data stored
in RAM or other memory in terminal 40 as noted above)
are sent from terminal 40 to printer 50 as a background
image configuration command.

[0080] The printer 50 then stores these background
image data generation parameters in the background
image configuration command in the unit image data
block 153, color information block 154, layout pattern
block 155, and filter block 156 in memory.

[0081] After the parameters are stored, the printer 50
generates a background image and saves the image in
the background image data block 157. This process for
generating a background image can be run when print
data with an embedded background image is received.
[0082] If the print command sent from the terminal 40
contains a parameter indicating adding a specific back-
ground image, print data with an embedded background
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image is produced by adding the specified background
image to normal print data.

[0083] Parameters for generating a background im-
age are preferably stored in nonvolatile memory such
as EEPROM. By thus storing the parameter settings in
the printer, the same image can later be printed without
sending the background image data to the printer every
time a receipt is printed. The parameters can also be
recalled into working memory so that the same back-
ground image can be printed even after the printer had
been turned off.

[0084] Other examples of background image printing
are described next.

[0085] Print sample 2 shown in Fig. 10 has a dotted
pattern selected as the unit image with the background
image color set to blue. Other settings are the same as
print sample 1 shown in Fig. 9.

[0086] Print sample 3 shown in Fig. 11 has the en-
largement factor for the unit image FIRE MARK set to
180%, layout pattern A selected, and filtering turned off.
[0087] Another variation is to change the order in
which the background image data shown in Fig. 6 is pro-
duced. In print sample 4 shown in Fig. 12, for example,
the dotted pattern is selected as the unit image, this is
filtered using the fire pattern filter, and the filtered result
is then reduced using a 20% enlargement ratio. The re-
sulting image is then arranged widthwise and in the feed
direction of the receipt 61 using layout pattern (A) to
achieve print sample 4.

[0088] More specifically, the samples shown in Figs.
9 - 11 are generated by producing the background im-
age datain the following sequence: (1) enlarging the unit
image, (2) multiplying and arranging the unit images in
the width and length directions of the form, and (3) ap-
plying the filter (see Fig. 6). The print sample in Fig. 12,
however, is obtained by producing the background im-
age data in the following sequence: (1) filtering the unit
image, (2) reducing the filtered unitimage, (3) arranging
the result in the width and length directions of the form.
[0089] Changing the order of the background image
data generation process is thus within the scope of this
invention. It will also be apparent that the content of the
configuration screens shown in Figs. 7 and 8 can be
changed appropriately. Therefore, while the content of
the configuration screens shown in Figs. 7 and 8 will
change in part to produce background image data such
as shown in print sample 4 in Fig. 12, further description
of those screens is omitted.

[0090] If an image (P1) using a dotted pattern to rep-
resent a flame is registered as the unitimage in the case
shown in Fig. 12, print sample 4 can be achieved without
changing the configuration screens shown in Figs. 7 and
8.

[0091] By storing data representing multiple unit im-
ages, layout patterns, and filters, the present invention
enables the operator to easily configure the background
image data by simply selecting the desired background
image settings from among the available choices. Fur-
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thermore, because the enlargement factor of the unitim-
age, filtering, layout pattern, background color, and oth-
er settings can be changed, a wide variety of back-
ground image data can be generated even when there
are only a few unit images from which the background
image data is produced.

[0092] When a printer 50 according to the present in-
vention is used in a POS system 10 as in this preferred
embodiment of the invention, the store logo, for exam-
ple, can be stored as the unitimage. This makes it pos-
sible to print receipts 61 featuring different background
images designed to incorporate the store logo in various
ways.

[0093] More specifically, by providing memory with
capacity sufficient to store a small unit image (logo) in
a printer 50 used as a receipt printer, the sales receipts
printed and given to each customer can be made more
distinctive and used as an effective advertising tool.
[0094] Furthermore, because the controller 140 in-
side the printer 50 generates the background image da-
ta, color graphic-based print data (i.e., the print data with
an embedded background image) can be generated
even when the POS application 41a run by the terminal
40 is a monochrome, text-based application.

Second Embodiment

[0095] Another embodiment of the present invention
is described next in connection with Fig. 13. In the first
embodiment described above, it is the controller 140 of
the printer 50 that generates the background image da-
ta. In the second embodiment of Fig. 13, it is the printer
driver 452 provided in the terminal 400 that generates
the background image data. The following description
focuses on the differences between these two alterna-
tive embodiments of the invention.

[0096] As shown in Fig. 13 the terminal device 400
has a display 442, keyboard 443, barcode reader 444,
card reader 445, interface 447, interface 448, transac-
tion processor 420, data generator 430, and central con-
troller 410.

[0097] The display 442 displays the name and price
of purchased merchandise during the transaction proc-
ess, and displays the configuration screens when con-
figuring the background image data. The keyboard 443
is used to enter product codes, amounts, and informa-
tion for configuring the background image data. The bar-
code reader 444 is used to read product barcodes dur-
ing the transaction process, and the card reader 445 is
used to read customer credit card information and cus-
tomer loyalty card information, for example, during the
transaction process.

[0098] The interface 448 handles data input/output
with the POS server 30, and interface 447 handles data
1/0 with the printer 50. The transaction processor 420
runs transaction processes including registering prod-
ucts and processing payments. The data generator 430
primarily generates the print data, and central controller
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410 has a CPU, memory such as RAM and ROM, and
controls overall operation of the terminal 400.

[0099] The data generator 430 has a print data gen-
erator 431, background image data configuration unit
432, background image data generator 433, and print-
data-with-background-image generator 434.

[0100] The print data generator 431 generates print
data based on information processed by the transaction
processor 420 and data sent from the POS server 30.
[0101] The background image data configuration unit
432 controls the various background image data set-
tings. The background image data generator 433 then
generates the background image data according to the
settings acquired from the background image data con-
figuration unit 432.

[0102] The print-data-with-background-image gener-
ator 434 then generates the print data with an embed-
ded background image based on the background image
data from the background image data generator 433
and the print data from the print data generator 431.
[0103] It should be noted that the print data generator
431 is part of the POS application 451, and the back-
ground image data configuration unit 432, background
image data generator 433, and print-data-with-back-
ground-image generator 434 are part of the printer driv-
er 452.

[0104] The background image data configuration unit
432 has a configuration program for configuring the
background image data. This configuration program is
equivalent to the background image data configuration
program 108 of the first embodiment (see Fig. 1).
[0105] The printer driver 452 sends print data (print
data with an embedded background image) to and re-
ceives control signals from the printer 50 through inter-
face 447.

[0106] The background image data configuration unit
432, background image data generator 433, and print-
data-with-background-image generator 434 in the print-
er driver 452 run the same processes as the controller
140 of the printer 50 in the above first embodiment, and
further description thereof is thus omitted here.

[0107] With this second embodiment of the invention
the printer driver 452 can generate color graphic-based
print data (print data with an embedded background im-
age) without modifying the POS application 451 run by
the terminal 400 even when the POS application 451 is
a monochrome, text-based application.

[0108] Either the controller 140 of the printer 50 of the
first embodiment or the printer driver 452 embedded in
the terminal 400 of the second embodiment generates
the background image data and print data with an em-
bedded background image in the first and second em-
bodiments of this invention. It will be apparent, however,
that by storing a background image data generating pro-
gram and a program for generating print data with an
embedded background image to a storage medium,
these programs can be easily transferred for use by an-
other printer or terminal device. Any computer-readable
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storage medium can be used as the recording medium,
including a hard disk drive, flash ROM, a memory card
device (e.g., Compact Flash, smart media, or memory
stick), a Compact Disc (CD), a magneto-optical disc, a
Digital Versatile Disc (DVD), or a floppy disk. The medi-
um may also be an electromagnetic signal such as a
carrier wave on which the program is embodied.
[0109] Itwill also be apparentthatthe POS application
41a of the terminal 40 could be configured to generate
the background image data and print data with an em-
bedded background image.

[0110] Asdescribed above, either embodiment allows
printing color graphic-based receipts 61 without chang-
ing the application run by the terminal 40 (400) even if
the terminal application is a monochrome, text-based
application.

[0111] Where the print data with an embedded back-
ground image is produced in the printer 50, a low speed
interface can be used between the terminal 40 and print-
er 50 because the speed of data transfers from the ter-
minal 40 to the printer 50 is not a problem. In this case,
itis not necessary to change the printer driver, and color
graphic-based receipts 61 can be printed and issued
with minimal capital investment.

[0112] Furthermore, because the background image
data is generated by laying out plural background imag-
es and filtering the result, a wide range of background
images can be easily and efficiently generated even
when little storage capacity is available for storing the
background image data.

[0113] The above embodiments have been described
as having the print data preset for printing in the primary
color (black (K) in these examples) and the background
image printed in a printable color other than black (sec-
ondary color), but the background image could also be
set to print black (K). In this case (that is, the print data
and background image being printed using the same
color), however, the background image is preferably set
so that it is automatically printed at a lower print density.
This enables adding a background image printed in the
same color without impairing the readability of text and
other information printed based on the print data.
[0114] Rather than controlling only the color of the
background image, the present invention can also be
configured so that the color of the print data can also be
changed. To avoid impairing the readability of informa-
tion printed based on the print data in this case, the print-
ed color of the background image can preferably only
be set to a color other than the color used to print the
print data, or if the background image and print data can
be printed using the same color, the background image
is preferably set so that it is automatically printed at a
lower print density.

[0115] Furthermore, the unit image enlargement fac-
tor is user-definable and the unit image is enlarged by
the same ratio in both the width and feed directions of
the receipt 61 in these examples. It is also obviously
possible to set a different enlargement factor for the
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width and feed directions so that an even greater variety
of background image data can be generated.

[0116] In addition, the background image data set-
tings is not limited to the content shown in Fig. 7 and
Fig. 8. Other possible settings include setting an angle
of rotation for the unit image, and specifying two or more
unitimages and respective layout patterns and filter en-
largement ratios. This configuration enables generating
an even greater variety of background image data.
[0117] Anink-jet printer is used by way of example as
the printer 50 in the above embodiments, but the inven-
tion is not limited to ink jet printers. The techniques of
the invention can also be used with thermal head print-
ers and wire dot printers, for example.

[0118] The invention is also not limited to POS sys-
tems. Rather, the system configuration and device con-
figuration can be varied in many ways without departing
from the scope of the accompanying claims.

Claims

1. A printing method for processing print data gener-
ated by a host computer (40), the printing method
comprising:

acquiring the print data from the host computer
(40);

selecting a unit image to be used as a compo-
nent of a background image;

laying out multiple copies of the selected unit
image in a selected layout pattern;

selecting a filter for delineating an image area
of the selected layout pattern or each copy in
the layout pattern;

filtering the selected layout pattern or each
copy in the layout pattern using the selected fil-
ter to determine where the copies of the select-
ed unit image are to be printed to produce the
background image data;

adding the background image data to the print
data to produce print data with an embedded
background image; and

printing the print data with the embedded back-
ground image on receipt paper.

2. The method of claim 1, further comprising:

receiving from the host computer (40) a config-
uration command containing configuration pa-
rameters for producing the background image,
processing the selected unit image according
to the configuration parameters to generate the
background image data, and

based thereon producing the print data with the
embedded background image.

3. The method of claim 2, wherein the configuration
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command contains information specifying a print
color for the background image.

The method of claim 2 or 3, wherein the configura-
tion command contains information specifying a da-
ta file including the selected unit image.

The method of any one of claims 2 to 4, wherein the
configuration command contains information spec-
ifying a data file including the selected filter.

The method of any one of claims 2 to 5, wherein the
configuration command contains information spec-
ifying an enlargement factor of the selected unit im-
age.

The method of any one of claims 2 to 6, wherein the
configuration command contains information spec-
ifying the selected layout pattern for arranging the
selected unit image.

The method of any one of claims 2 to 7, wherein the
configuration command contains information spec-
ifying a layout pitch of the selected unit image.

The method of any one of claims 2 to 8, wherein the
configuration command is generated by a printer
driver embedded in the host computer (40).

A medium readable by a machine, the medium car-
rying a program of instructions executable by the
machine to perform a method according to any one
of claims 1 to 9.

A printing apparatus for processing print data gen-
erated by a host computer (40), the printing appa-
ratus comprising:

an input terminal (51) configured to acquire the
print data from the host computer (40);

a background image data processor (74) in-
cluding:

- aunit image selection module configured
to select a unitimage to be used as a com-
ponent of a background image,

- alayout module configured to lay out mul-
tiple copies of the selected unit image in a
selected layout pattern,

- afilter selection module configured to se-
lect a filter for delineating an image area of
the selected layout pattern or each copy in
the layout pattern, and

- a filtering module configured to apply the
selected filter to the selected layout pattern
or each copy in the layout pattern to deter-
mine where the copies of the selected unit
image are to be printed to produce the
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background image data;

a generator (76) configured to add the back-
ground image data to the print data to produce
print data with an embedded background im-
age; and

a printunit (100) configured to print the print da-
ta with an embedded background image on re-
ceipt paper.

The apparatus of claim 11, wherein the print unit
(100) is capable of color printing using a primary
color and a secondary color different from the pri-
mary color, and is configured to print the print data
using the primary color and to print the background
image data using the secondary color.

The apparatus of claim 12, wherein the background
image data is generated according to configuration
parameters specified by a configuration command
received from the host computer (40).

The apparatus of claim 13, wherein the configura-
tion command contains information specifying a
print color for the background image.

The apparatus of any one of claims 13 to 14, further
comprising a storage medium configured to store a
plurality of unit images as data files, wherein the
configuration command contains information spec-
ifying the data file corresponding to the selected unit
image.

The apparatus of any one of claims 13 to 15, where-
in the configuration command contains a command
specifying the selected filter.

The apparatus of any one of claims 13 to 16, where-
in the configuration command contains information
specifying an enlargement factor of the selected
unit image.

The apparatus of any one of claims 13 to 17, further
comprising a storage medium configured to store a
plurality of layout patterns, wherein the configura-
tion command contains information specifying a se-
lected layout pattern.

The apparatus of any one of claims 13 to 18, where-
in the configuration command contains information
specifying a layout pitch of the selected unitimage.

The apparatus of any one of claims 12 to 19, where-
in the filter is in the form of an image data file.

The apparatus of any one of claims 12 to 19, where-
in the filter is in a form of an algorithm file represent-
ing a shape.
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22. The apparatus of any one of claims 12 to 19, where-

in the filter is in a form of a functional expression
defining a shape.

23. A printer driver to be used in a host computer (400)

connected to a printing apparatus (50), the printer
driver comprising:

a print data acquisition module (410, 448) con-
figured to acquire print data from an application
program executed by the host computer (400);
a background image data configuration module
(452) including:

- a unit image selection module configured
to select a unitimage to be used as a com-
ponent of a background image,

- alayout module configured to lay out mul-
tiple copies of the selected unitimage in a
selected layout pattern,

- afilter selection module configured to se-
lect a filter for delineating an image area of
the selected layout pattern or each copy in
the layout pattern,

- a filtering module configured to apply the
selected filter to the selected layout pattern
or each copy in the layout pattern to deter-
mine where the copies of the selected unit
image are to be printed to produce the
background image data, and

- a generator module (434) configured to
add the background image data to the print
data to produce print data with an embed-
ded background image; and

a transmission unit (410, 447) configured to
send the print data with an embedded back-
ground image to the printing apparatus (50).

24, A POS terminal, comprising:

a printing apparatus (50) as defined in any one
of claims 11 to 22 ; and

a terminal device (40) functioning as a host
computer.

25. A POS terminal, comprising:

a terminal device (400) functioning as a host
computer and including a printer driver as de-
fined in claims 23; and

a printing apparatus (50).

26. A POS system, comprising:

one or more POS terminals (40; 400) as defined
in claim 24 or 25; and
a POS server (30) connected to each POS ter-
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minal over a network for managing the POS ter-
minals.

27. A printing apparatus for fetching print data regard-
ing payment information that is generated by a host
computer and based on input data relating to a mer-
chandise sale, the printing apparatus comprising:

a command interpreter (72) configured to re-
ceive and analyze commands from the host
computer (40);

a print data processor (73) configured to proc-
ess fetched print data relating to payment trans-
action information according to a received print
command;

a background image data processor (74) con-
figured to process background image data ac-
cording to a received configuration command
for setting background image data;

a print-data-with-background-image generator
(76) configured to combine the fetched print da-
ta with the background image data for printing
according to a command for printing print-data-
with-background-image;

wherein, when the command for printing print-
data-with-background-image is fetched, a pre-se-
lected background image produced by the back-
ground image data processor (74) and the fetched
print data for payment transaction are synthesized
to form the print-data-with-background-image.
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