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CREATING IMAGE DATA FOR A TILE OF AN IMAGE

Background
[0001] An image production device, such as a printer, computer, and so forth,

can produce an image for output, such as printing, displaying, storing,
communicating, and so forth. To produce an image for output, input image data can
be retrieved. Processing can be applied to the input image data to create an image

in a form that is appropriate for output.

Brief Description Of The Drawings

[0002] Some implementations are described with respect to the following figures.

[0003] Fig. 1 is a block diagram of an example image production device,

according to some implementations.

[0004] Figs. 2-4 are schematic diagrams of various example processes of

producing images for output, according to respective implementations.

[0005] Fig. 5 is a flow diagram of an example process of producing an image for

output, according to some implementations.

[0006] Fig. 6 is a schematic diagram of an entry of a table of contents, according

to some implementations.

[0007] Fig. 7 is a schematic diagram of a fill color structure for producing different

colors, according to some implementations.

Detailed Description

[0008] An image production device can produce an image for output, such as
printing, displaying, storing, communicating, and so forth. As examples, the image
production device can be a printer, such as a multi-function printer or other type of

printer. A multi-function printer (or more generally a “multi-function device”) can



WO 2016/014060 PCT/US2014/047990

2

include a scanner to scan an object, and a printing unit to print an output image

based on a scanned version of the object.

[0009] In other examples, the image production device can be a computer, a
handheld device, a storage device, or any other type of electronic device that is
capable of producing an image for output. More generally, a “device” can refer to
any arrangement that includes processing circuitry for performing specified tasks.

[0010] To produce an image for output, input image data can be received by the
image production device. For example, the input image data can be generated by
the image production device, such as by using an image capture device such as a
camera or scanner of the image production device. The image capture device can
be used to capture an image of an object. The object can be a document, a person,
or any other type of object. In other examples, input image data can be received
from a remote electronic device, such as over a network or by use of a removable

storage media.

[0011] For improved efficiency when processing an image, input image data can
be divided into multiple tiles (which can be non-overlapping), where each tile can
have a specified size (e.g. a tile can be M pixels by N pixels, M> 1, N> 1). Each tile
contains a corresponding portion of the input image data. The tiles can be stored in
a memory of the image production device. In some cases, the input image data in
the tiles can be compressed.

[0012] Subsequently, to produce an output image (an image for output such as
printing, displaying, storing, communicating, etc.), the image production device can
retrieve the input image data tiles, and can decompress each input image data tile to
produce an output image. A benefit of dividing an image into tiles is that any
manipulation or processing can be applied on a specific subset of the tiles, rather
than on the entire image. As a result, for input image data stored in compressed
form, just the subset of tiles have to be decompressed for manipulation or other
processing, while the remainder of the tiles can remain in compressed form. Not
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having to decompress the entirety of the input image data for processing can reduce

storage and processing resource demands.

[0013] Certain tiles of image data can correspond to relatively simple image
elements, such as a border, a line, a bitmap font, a barcode, and so forth.
Traditionally, even for a tile that corresponds to a simple image element, the
respective portion of the input image data (which can be a high resolution input
image data that includes a relatively large amount of content) is still employed to
produce the tile. For example, the input image data portion is processed (e.g.
compressed) and stored as a respective tile in compressed form—this consumes
both processing and storage resources of the image production device.

[0014] In accordance with some implementations, to improve efficiency, at least
some selected image tiles can be created without using a respective input image
data portion. In this way, a relatively low resolution representation of each such
selected image tile can be used, such that compressing of a high resolution image

data portion can be avoided.

[0015] Fig. 1 is a block diagram of an example image production device 100,
which includes a controller (also referred to as “engine”) 102 and a memory 104.
The controller (or engine) 102 can include processing circuitry, such as an
application-specific integrated circuit (ASIC) device, a programmable gate array
(PGA), a microprocessor, a microcontroller, a digital signal processor, and so forth.
Although not shown in Fig. 1, machine-readable instructions (e.g. firmware and/or
software) can be executable by the controller 102. In other examples, the controller

102 can perform various tasks without executing machine-readable instructions.

[0016] Although depicted as a single block in Fig. 1, note that the controller 102
can be implemented with multiple control devices (e.g. multiple ASIC devices,
multiple PGAs, etc.) in some examples.

[0017] The memory 104 can store a table of contents (ToC) 108. The ToC 108 is
an example of a data structure that links tiles of an image together, in a specified
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order. For example, the ToC 108 can link tiles 113 of an image 112 shown in Fig. 1.
Entries 110 of the ToC contain metadata for the respective tiles 113. The metadata
in each ToC entry 110 can include a pointer to the tile 113 in the memory 104, a
position of each tile in an image, and other information. The ToC 108 can also be
considered a linked list, which includes a list of entries that are linked together in a
particular order, which corresponds to the order in which the tiles 113 are to be

arranged in the image 112.

[0018] In some implementations, high resolution input image data portions do not
have to be compressed and stored for certain selected tiles 113 of the image 112.
The selected tiles 113 can correspond to relatively simple image elements, such as a
border, a line, a bitmap font, a barcode. Instead, the controller 102 is able to use
color information 114 that is included in a respective ToC entry 110 to generate
image data for each such selected tile 113. As shown in Fig. 1, some of the ToC
entries 110 can include color information 114, while other ToC entries 110 do not
contain color information (these other ToC entries can include pointers 115 to an
image data portion, as discussed further below).

[0019] The color information 114 in a ToC entry 110 can specify a color (or
multiple colors) for a respective tile 113. Color information 114 in different ToC

entries 110 can specify different colors or the same color.

[0020] The controller 102 can use the color information 114 of a respective ToC
entry 110 to produce image data in a selected tile 113 of the image 112, without
having to use any respective input image data portion. The generated tiles 113 can
then be stored in the memory 104 for later retrieval for producing an output image for
output, such as for printing, displaying, storing, communicating, and so forth.

[0021] Although reference is made to using the color information 114 of a
respective ToC entry 110 to produce a tile that corresponds to a relatively simple
image element, it is noted that techniques or mechanisms according to some
implementations can be used to produce a tile that corresponds to a more complex

image element.
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[0022] Note also that while some selected tiles 113 of the image 112 are
produced using the color information 114 of respective ToC entries 110 (without
using the respective input image data portions), other tiles 113 of the image 112 can
be produced using respective input image data portions 106. Such other tiles 113
containing the respective input image data portions 106 can be compressed and
stored in the memory 104 in compressed form. However, note that compression
does not have to be applied on selected tiles 113 produced from the respective color
information 114 without using respective input image data portions.

[0023] Fig. 2 is a schematic diagram of an example process for producing an
image tile 202 (which can be one of the tiles 113 of Fig. 1) by the controller 102,
according to some examples. As shown in Fig. 2, the ToC 108 includes multiple
entries 110, where each ToC entry 110 has multiple metadata. One of the metadata
in each ToC entry 110 is the color information 114, which is referred to as a “fill
color” in the example of Fig. 2. A *ill color” refers to a color that is used to fill a

portion of an image.

[0024] The color information 114 can have a specific bit length, such as a long
word (64 bits) or some other length. It is noted that the color information 114 is
usually much shorter in bit length than a respective high resolution input image data
portion that would traditionally be used to produce the image tile 202.

[0025] In an example according to Fig. 2, the controller 102 produces the image
tile 202 that is filled with the color specified by the color information 114 of the
respective ToC entry 110. A solid fill of the color specified by the respective color
information 114 is thus provided in the image tile 202. The image tile 202 in Fig. 2 is
an example of a tile containing a color fill or blank data, which is produced with just
information of the respective ToC entry 110 alone (without a respective input image
data portion).

[0026] Fig. 3 is a schematic diagram of another example process for producing
an image tile 304 (which can be one of the tiles 113 of Fig. 1) by the controller 102.
In Fig. 3, the controller 102 uses mask data 302 in combination with the color
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information 114 of the respective ToC entry 110 to produce the image tile 304. The
mask data 302 can include multiple indicators for respective portions of the image
tile 304. As an example, each respective portion of the image tile 304 can be an
individual pixel (or group of pixels) of the image tile 304. The indicators of the mask
data 302 can include respective bits, where each bit corresponds to a respective
individual pixel or group of pixels. If the bit is set to a first value, then the
corresponding individual pixel (or group of pixels) in the image tile 304 is filled with
the color of the color information 114 of the respective ToC entry 110. However, if
the bit is set to a second, different value, then the corresponding individual pixel (or
group of pixels) of the image tile 304 is not filled with the color specified by the color
information 114 of the respective ToC entry 110. In this manner, a more complex
target image can be produced in the image tile 304, where certain portions of the
image tile 304 are filled with the color specified by the respective color information
114, and the remaining portions of the image tile 304 are not filled with the color

specified by the respective color information 114.

[0027] Fig. 4 is a schematic diagram of another example process for producing
an image tile 404 (which can be one of the tiles 113 of Fig. 1) by the controller 102.
In the Fig. 4 example, the color information 114 of a ToC entry 110 and mask data
402 are used by the controller 102 as part of an alpha blending process. An alpha
blending process combines a translucent foreground color with a background color,
to produce a new blended color. In Fig. 4, the controller 102 produces the image tile
404 that is based on alpha blending of a foreground image 408 and a background
image 406. The foreground image 408 is produced based on the respective color
information 114 and the mask data 402, while the background image 406 can be
separately provided. Note that the background image 406 is received by the
controller 102 for alpha blending with the foreground image 408. The foreground

image 408 is overlaid over the background mage 406 in the alpha blending process.

[0028] In some implementations, an image tile (113, 202, 304, or 404) created
from respective color information 114 and possibly mask data (302 or 402) can be a

full resolution decompressed image portion. In some examples, a full resolution
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decompressed image portion can be represented by an P-bit per pixel per color

representation, where P is a specified number (such as 8 or another number).

[0029] Fig. 5 is a flow diagram of a process according to some implementations.
The process can be performed by the controller 102 depicted in any of the foregoing
figures. The controller 102 accesses (at 502) a data structure including entries
corresponding to multiple tiles that form part of an image, where a given entry of the
entries includes color information for a given tile of the multiple tiles. In some
examples, the data structure that is accessed can include the ToC 108 discussed
above.

[0030] The controller 102 creates (at 504) image data in the given tile using the
color information of the given entry of the data structure as part of producing the
image. The creating of the image data in the given tile using the color information of
the given entry is performed without using any input image data portion for the given
tile.

[0031] Fig. 6 is a schematic diagram of an example ToC entry 110 according to
some examples. The ToC entry 110 corresponds to a respective tile of an image.
The ToC entry 110 includes various elements, including a tile content element 602.
The tile content element 602 can include a tile pointer (or a fill color (which is an
example of the color information 114 discussed above). The tile pointer points to a
compressed tile image data portion that is stored in memory.

[0032] An indicator (which in the example of Fig. 6 is referred to as an “MD flag”
604) specifies whether the tile content element 602 contains the tile pointer or the fill
color. If the MD flag 604 is set to a first value, then the tile content element 602
contains the tile pointer, which indicates that the respective tile is to be produced
based on the corresponding input image data portion identified by the tile pointer.
On the other hand, if the MD flag 604 is set to a second, different value, then the tile
content element 602 contains the fill color, which indicates that the respective tile is
to be produced without using the corresponding input image data portion.
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[0033] Another element of the ToC entry 110 is a tile size element 606, which
specifies the size of the respective tile (which can be a compressed tile). An alpha
value element 608 in the ToC entry 110 specifies whether or not alpha blending is to
be applied. An example of alpha blending is depicted in Fig. 4 above.

[0034] A placement information element 610 in the ToC entry 110 specifies a
placement of the respective tile in an image. For example, the placement
information 610 can be expressed in the form of an offset from a base address for
the image or a portion of the image.

[0035] The ToC entry 110 also includes a next ToC entry pointer element 612
that stores a pointer to the next ToC entry. The next ToC entry pointer element 612
identifies the ToC entry for the next tile. The next ToC entry pointers in respective
ToC entries 110 allow linking of tiles of an image.

[0036] Fig. 7 is a schematic diagram of a data structure 702 for the color
information 114 (e.g. the fill color). In the example of Fig. 7, it is assumed that the
color information 114 is represented with a 4-byte data structure 702. To describe a
3-plane fill color, such as CMY (cyan, magenta, yellow) or RGB (red, green, black),
three of the bytes of the data structure 702 are used, while the remaining byte is not
used (indicated as “null” in Fig. 7). To describe a 4-plane fill color, such as CMYK
(cyan, magenta, yellow, and key), all four bytes of the data structure 702 are used.
To describe a monochrome fill, just one of the bytes of the data structure 702 is
used, while the remaining bytes are not used (indicated by “null”).

[0037] As noted above, in some implementations, machine-readable instructions
can be executable on the controller 102 to perform the foregoing tasks. Such
machine-readable instructions are loaded for execution on a processing circuit, in the

form of the controller 102.

[0038] The machine-readable instructions can be stored in one or multiple non-
transitory computer-readable or machine-readable storage media. The storage

media can include different forms of memory including semiconductor memory
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devices such as dynamic or static random access memories (DRAMs or SRAMs),
erasable and programmable read-only memories (EPROMSs), electrically erasable
and programmable read-only memories (EEPROMSs) and flash memories; magnetic
disks such as fixed, floppy and removable disks; other magnetic media including
tape; optical media such as compact disks (CDs) or digital video disks (DVDs); or
other types of storage devices. Note that the instructions discussed above can be
provided on one computer-readable or machine-readable storage medium, or can be
provided on multiple computer-readable or machine-readable storage media
distributed in a large system having possibly plural nodes. Such computer-readable
or machine-readable storage medium or media is (are) considered to be part of an
article (or article of manufacture). An article or article of manufacture can refer to
any manufactured single component or multiple components. The storage medium
or media can be located either in the machine running the machine-readable
instructions, or located at a remote site from which machine-readable instructions

can be downloaded over a network for execution.

[0039] In the foregoing description, numerous details are set forth to provide an
understanding of the subject disclosed herein. However, implementations may be
practiced without some of these details. Other implementations may include
modifications and variations from the details discussed above. It is intended that the

appended claims cover such modifications and variations.
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What is claimed is:

1. A method comprising:

accessing, by a device including a processor, a data structure including
entries corresponding to a plurality of tiles that form part of an image, wherein a
given entry of the entries includes color information for a given tile of the plurality of
tiles; and

creating, by the device, image data in the given tile using the color information
of the given entry as part of producing the image, wherein creating the image data in
the given tile using the color information of the given entry is performed without using

input image data for the given tile.

2. The method of claim 1, further comprising:

accessing mask data specifying which first portions of the given tile are to be
filled with a color specified by the color information of the given entry, and which
second portions of the given tile are not to be filled with the color specified by the
color information of the given entry,

wherein creating the image data in the given tile uses the mask data.

3. The method of claim 2, wherein the mask data includes a plurality of
indicators for respective portions of the given tile, each of the plurality indicators
settable to a first value to specify that a corresponding portion of the given tile is to
be filled with the color specified by the color information of the given entry, and a
second value to specify that a corresponding portion of the given tile is not to be
filled with the color specified by the color information of the given entry.

4. The method of claim 3, wherein the plurality of indicators include a plurality of
bits for respective pixels or groups of pixels of the given tile.
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5. The method of claim 1, wherein a second entry of the entries of the data
structure includes second color information for a second tile of the plurality of tiles,
the method further comprising:

creating, by the device, image data in the second tile using the second color
information of the second entry as part of producing the image, wherein creating the
image data in the second tile using the second color information of the second entry

is performed without using input image data for the second tile.

6. The method of claim 1, further comprising blending the created image data for
the given tile with a background image to overlay the created image data over the
background image.

7. The method of claim 1, further comprising:
receiving an input image data portion for a further tile of the plurality of tiles;

creating image data for the further tile using the received image data portion;

and

compressing the further tile and storing the compressed further tile in a
memory.
8. The method of claim 7, further comprising storing the given tile in the memory

without compressing the given tile.

9. The method of claim 1, wherein the given entry of the data structure includes
an indicator settable to a first value to specify that an element of the data structure
contains the color information, and settable to a second, different value to specify
that the element of the data structure contains a pointer to an input image data
portion,

wherein creating the image in the given tile using the color information is in

response to determining that that the indicator is set to the first value.
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10. A device comprising:

a memory to store image data for a first tile of a plurality of tiles for an image,
and to store a data structure that links the plurality of tiles to form the image, the data
structure including a first entry for the first tile, and a second entry for a second tile of
the plurality of tiles; and

a controller to:

as part of producing the image,
create the image data for the first tile using an input image data
portion; and
create image data for the second tile using color information in
the second entry, wherein creating the image data in the second tile using the color
information in the second entry is performed without using any input image data for
the second tile.

11.  The device of claim 10, wherein the first entry of the data structure includes a
pointer to the image data stored in the memory, and the second entry of the data

structure includes the color information.

12.  The device of claim 11, wherein the first entry includes an indicator set to a
first value to specify that the first entry contains the pointer, and the second entry
includes an indicator set to a second, different value to specify that the second entry

contains the color information.

13.  The device of claim 10, wherein the controller is to create the image data for
the second tile using the color information and mask data, the mask data indicting
which portions of the second tile are to be filled with a color specified by the color
information, and which other portions of the second tile are not to be filled with the
color specified by the color information.
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14.  An article comprising at least one non-transitory machine-readable storage
medium storing instructions that upon execution cause a device to:

access a data structure including entries containing respective location
information specifying positions of tiles within an image, wherein a given entry of the
entries includes color information for a given tile of the plurality of tiles; and

create image data in the given tile using the color information of the given
entry as part of producing the image, wherein creating the image data in the given
tile using the color information of the given entry is performed without using input
image data for the given tile.

15.  The article of claim 14, wherein the instructions upon execution cause the
device to further:

access mask data specifying which first portions of the given tile are to be
filled with a color specified by the color information of the given entry, and which
second portions of the given tile are not to be filled with the color specified by the
color information of the given entry,

wherein creating the image data in the given tile uses the mask data.
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