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COLOR FORTIFICATION IN IMAGES

BACKGROUND
[0001] Documents may be duplicated using a copier, scanning and printing the
document, or taking a picture with a camera and printing the document. Image
processing may be performed on the document image before the document is
printed.
BRIEF DESCRIPTION OF THE DRAWINGS
[0002] Various examples will be described below referring to the following
figures:
[0003] Fig. 1 shows a copier that fortifies a color region of a document image in
accordance with various examples;
[0004] Fig. 2 shows a copier that fortifies non-white color regions of a document
image in accordance with various examples;
[0005] Fig. 3 shows a copier that fortifies a first and second color region in
accordance with various examples;
[0006] Fig. 4 shows a computer-readable medium with machine-readable
instructions to fortify a color region in accordance with various examples;
[0007] Fig. 5 shows a computer-readable medium with machine-readable
instructions to fortify a first and second color region in accordance with various
examples;
[0008] Fig. 6 shows a method of scanning an image and fortifying a color region
of the image in accordance with various examples; and
[0009] Fig. 7 shows a method of scanning an image and fortifying a first and
second color region of the image in accordance with various examples.
DETAILED DESCRIPTION
[0010] Copying or scanning and printing documents may result in a depletion of
coloration. Reds, blues, blacks, and other colors may fade to non-visible color
levels with serial duplication of a document.
[0011] When copying a document, or otherwise scanning or imaging a
document before printing, the document image may be analyzed and fortified

before being printed. Color regions with low color levels may have their coloration
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increased to prevent the color region from being difficult or impossible to see after
printing.

[0012] In one example in accordance with the present disclosure, an apparatus
is provided. The apparatus comprises a computer-readable medium storing
machine-readable instructions that, when executed by a processor, cause the
processor to receive an image, identify a first color region in the image, the first
color region having a color level below a color level threshold, and fortify the first
color region.

[0013] In one example in accordance with the present disclosure, a method is
provided. The method comprises scanning a surface to produce an image,
analyzing the image to identify a first color region in the image, determining that a
color level of the first color region is below a color level threshold, and fortifying
the first color region in response to the determination.

[0014] In one example in accordance with the present disclosure, an apparatus
is provided. The apparatus comprises an optical sensor to scan an image, a
computer-readable medium, coupled to a processor, to store machine-readable
instructions which, when executed by the processor, cause the processor to
receive the image via the optical sensor, identify a first color region in the image,
the first color region having a color level below a color level threshold, and fortify
the first color region, and a printer coupled to the processor to print the image
after the fortification by the processor.

[0015] Color is meant to include black, white, and other colors, such as red,
blue, and green. Black may include shades of black, such as greys.

[0016] Fig. 1 shows a copier 100 that fortifies a color region of a document
image in accordance with various examples. The copier may include an optical
sensor 110, a computer-readable medium 120, a processor 130, and a printer
140. The optical sensor 110, computer-readable medium 120, processor 130,
and printer 140 may be coupled together via a bus. The copier 100 may be a
photocopier, a digital copier, or an all-in-one printer that may independently
perform scanning, copying, printing, or faxing. The copier 100 may be connected

to a network, which may be coupled to the bus.



WO 2020/055412 PCT/US2018/050945

[0017] Optical sensor 110 may comprise photoelectric sensors to scan an
image from a surface. The optical sensor 110 may comprise a charged couple
device (CCD) or a contact image sensor (CIS). The optical sensor 110 may be
able to obtain color image scans. In various examples, the optical sensor 110
may perform a line scan of the surface, such as scanning the width of the
document from one side to another. For example, the scan may be performed as
a flatbed scanner where the optical sensor 110 moves across the surface to be
scanned. The scan may be performed in a sheet-fed configuration where the
scanned item is fed through an area including the optical sensor 110. In various
examples, the optical sensor 110 may perform the scan like a camera or
comprise a camera, taking a picture of the document. Optical sensor 110 may
obtain an image for processing by the processor 130 and then printing by the
printer 140. The image may be stored in the computer-readable medium 120
while being processed by the processor 130.

[0018] Computer-readable medium 120 may comprise volatile or non-volatile
memory, such as a hard drive, solid state drive (SSD), flash memory, random
access memory (RAM), or electrically erasable programmable read-only memory
(EEPROM). Computer-readable medium may comprise machine-readable
instructions 150, 160, 170 or data. The machine-readable instructions 150, 160,
170 may be executed by processor 130. Machine-readable instruction 150, when
executed, may cause processor 130 to receive the image via the optical sensor
110. Machine-readable instruction 160, when executed, may cause processor
130 to identify a first color region in the image, the first color region having a color
level below a color level threshold. Machine-readable instruction 170, when
executed, may cause processor 130 to fortify the first color region.

[0019] The processor 130 may comprise a microprocessor, a microcomputer, a
controller, a field programmable gate array (FPGA), or discrete logic to execute
machine-readable instructions.

[0020] The printer 140 may deposit color on a printable surface, such as by
using inkjet or laser printing techniques. The surface may be paper, cardboard,
plastic, metal, or another suitable printing surface. The color used by the printer

140 may include black or non-black colors. For example, color printers may use
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black, magenta, cyan, and yellow colorant and print them in various combinations
to provide printing of color documents and images. Color printers may use black,
red, green, and blue colorant to print color documents. Colorant includes ink,
toner, marking material, pigmentation, or other substance used to color the object
being printed on.

[0021] The image received via the optical sensor 110 may comprise a color
image taken of a color document. The image may comprise color regions. For
example, an image of the Texas state flag may include a color region that is
rectangular with a color of red, a color region that is rectangular with a color of
white, a color region that is rectangular with a color of blue and having a cutout
region in the shape of a star, and a color region that is white in the shape of a star
and surrounded by the blue color region. The image may include black color
regions, such as outlining the shape of the flag or acting as a border between the
other color regions.

[0022] A color region is a contiguous region where the coloring of the region is
consistent across the region, such as being the same color of blue. In various
examples, the color region may encompass a range of related colors, such as
very close shades of blue, or some other common characteristic. The different
shades may be attributable to the resolution or margin of error of the optical
sensor 110, or attributes of a prior copier or printer used in copying or printing the
image to a document. Settable parameters may be used in determining when
colors are close enough to be part of the same color region or should be part of
separate color regions. The processor may maintain separate shades within a
color region or modify the coloration with a color region to be the same shade of
color. In various examples, the color region may include a halftoned region, such
as a region with a white background and red points distributed across the region
to provide a pinkish hue. The points may be in close proximity as to be invisible to
the human eye, or they may be visible. In such a case, the color region may be
identified as a region with a small variation in the percentage of red point
coverage or with a small variation in the distribution of red points. A color region
may include multiple colors, such as a distribution of magenta and cyan points

that may be viewed as purple to the human eye.
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[0023] A color region may have a color level below a color level threshold. The
color level threshold may be a value below which it is known that the human eye
cannot see the color, or has difficulty seeing it. The color level threshold may be a
value below which it is known that depletion of the color region, discussed later
herein, may reduce the color so that the human eye cannot see the color, or has
difficulty seeing it. The color level threshold may be set higher than the minimum
discernable color level, as different individuals may have different abilities to see
that color level. The color level threshold may vary for different colors. For
example, yellow may be more difficult to see than magenta, so a higher color
level threshold may be used for the color yellow than the color magenta. In
analyzing a color such as orange, which may be printed using a combination of
magenta and yellow colorant, the individual yellow or magenta coloration may be
analyzed or processed separately. Black may have a higher color level threshold
than magenta, cyan, or yellow, as black may indicate the presence of text. The
color level threshold may vary depending on the size of the region. For example,
the coloration of a larger region may be more discernable to the human eye than
coloration of a small region, thus the larger region may use a lower color level
threshold.

[0024] In identifying color regions, the analysis may examine the whole image,
such as analyzing every pixel or a sub-set such as every tenth pixel. The analysis
may include performing a whole-image analysis to determine a black/white
contrast or how dark, light, or red the image is. Such whole-image statistics may
affect the identification of color regions. For example, an image that has a
predominance of red may use a smaller range of red color than blue color in
determining when to divide related shades of red or blue into separate color
regions.

[0025] Color regions where the color level is below the color level threshold may
be fortified or tagged as a region that should not be depleted. Fortification is the
addition of coloration. Coloration may be evenly or unevenly distributed in the
color region. By fortifying a color region, the color of the color region or existence
of the color region may be more easily seen by the human eye on a printout or

copy of the image. White regions may not be fortified, as they are supposed to
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remain white. Thus another color level threshold may be used to differentiate
between a color region that should be treated as white and a non-white color
region.

[0026] In various examples, fortification may be performed using black colorant,
even if the color of the color region is non-black. Black coloration may be added
to the color region. While this may not preserve the color of the color region as
well as fortifying using a color corresponding to the color of the color region,
fortifying with black coloration may still allow the image to be seen after printing.
For example, if the image is a Texas flag, the colors of the flag may be difficult or
impossible to discern after black fortification and printing, though the different
rectangular and star portions may still be apparent. Black coloration may be used
because black colorant for the copier 100 may be cheaper than non-black
colorant.

[0027] In various examples, fortification may be performed using a coloration
corresponding to the color of the color region. For example, a color region may be
the color orange. Fortification may be performed using a related orange color to
make the color region darker, more vibrant, or otherwise more discernable after
printing. When printing the image, the color orange may actually be produced by
use of magenta and yellow colorant. Black may also be used in this fortification,
either to help match the color of the color region or in order to make the color
region more discernable after printing.

[0028] In various examples, fortification may be performed along the border of
the color region, but not across the entire color region. For example, rather than
adding coloration to the entire color region, coloration may be added along the
border at a transition to other color regions, thus outlining the color region. The
width of the region along the border that receives additional coloration may vary
depending on the color of the region, the size of the region, or the shape of the
region. The fortification may be a consistent fortification along the width or it may
be a gradient. For example, the width directly adjacent to the border may receive
more added coloration with the amount of coloration decreasing with the distance

from the border. The gradient may be restricted to a certain distance from the
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border, with no added coloration after that distance, or the gradient may be
across the whole color region.

[0029] In various examples, the processor 130 may also execute machine-
readable instructions to perform character analysis. For example, by analyzing
color regions, the processor 130 may detect that certain portions of the image
contain characters or text. The color regions signifying text may be fortified
differently than other color regions, such as color regions signifying text receiving
more fortification. Color regions signifying text may have their outlines fortified,
while other regions may have the entire region fortified. Lines or other graphic
content may also be identified and fortified differently.

[0030] Fig. 2 shows a copier 200 that fortifies non-white color regions of a
document image in accordance with various examples. The copier 200 may
include an optical sensor 210, a computer-readable medium 220, a processor
230, and a printer 240.

[0031] The computer-readable medium 220 may include computer-readable
instructions 250, 255, 260, 265, 272, 270, 280, 275, 285, 290. Processor 230
may execute the computer-readable instructions 250, 255, 260, 265, 272, 270,
280, 275, 285, 290. Machine-readable instruction 250 may cause the processor
230 to receive the image via the optical sensor. Machine-readable instruction 255
may cause the processor 230 to identify non-white color regions in the image.
Machine-readable instruction 255 may comprise machine-readable instructions
260, 265. Machine-readable instruction 260 may cause the processor 230 to
identify a first color region in the image, the first color region having a color level
below a color level threshold. Machine-readable instruction 265 may cause the
processor 230 to identify a second color region in the image, the second color
region having a color level below the color level threshold. Machine-readable
instruction 272 may cause the processor 230 to fortify the non-white color regions
in the image. Machine-readable instruction 272 may comprise machine-readable
instruction 270, which may comprise machine-readable instruction 280, and
machine-readable instruction 275, which may comprise machine-readable
instruction 285. Machine-readable instruction 270 may cause the processor 230

to fortify the first color region. Machine-readable instruction 280 may cause the
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processor 230 to add a first color density of coloration to the first color region.
Machine-readable instruction 275 may cause the processor 230 to fortify the
second color region. Machine-readable instruction 285 may cause the processor
230 to add a second color density of coloration to the second color region, the
first color density being 10% (or more) greater than the second color density.
Machine-readable instruction 290 may cause the processor 230 to deplete the
non-white color regions in the image.

[0032] In various examples, color regions may be fortified by different amounts.
For example, one color region may be larger and thus naturally more visible than
another color region. The larger color region may be fortified less than the smaller
color region. Different colors may be fortified by different amounts. For example,
black may be fortified more than non-black colors. This may be because black
may be more likely to indicate the presence of text. Information in black may be
considered more valuable. Black colorant may also be cheaper than magenta,
cyan, yellow, or other non-black colorant, thus fortifying black color regions more
may still cost less than fortifying non-black color regions.

[0033] In various examples, color regions may be fortified by different amounts
based on the color level of the color region. Multiple color level thresholds may be
used, or a color level scale factor may be used. When using multiple color level
thresholds, color regions between two thresholds may be fortified using a
corresponding color density. When using a color scale factor, the color level may
undergo a mathematical calculation, such as multiplication by a scale factor
variable and addition of an offset, to determine a color density.

[0034] In various examples, color regions may be fortified by different amounts
by using a different color density. The color density is the amount of coloration in
an area. Using a halftoning technique, this may mean more dots per square inch.
In various examples, color density may be the amount of coloration per square
inch. For example, coloring a color region dark red versus pink, which may
correspond to a volume of magenta colorant when printed. This may allow a
document image that includes pink and red to be identifiable as different colors if

the document image is depleted after fortification.
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[0035] Depletion is reducing the coloration of the image. Depletion may be a
wholesale reduction of some percentage of the coloration, such as reducing
coloration by 90%. Depletion may reduce different colors by different amounts,
such as reducing black color by 20% and non-black colors by 90%. Depletion
may allow for a document to be printed or copied at lower cost, as less colorant is
being used. Depletion may be a setting of the copier 200 or a printer. \WWhen the
copier 200 is set to perform a depletion, the copier 200 may first identify color
regions on the document image that would be depleted below visible color levels
and fortify those color regions before depletion or determine those color regions
should not be depleted.

[0036] As printers and copiers use depletion to save colorant and lower
operating expenses, identification of depleted documents and fortification of the
documents when scanning or copying the documents may be beneficial.
Specifically, copying a depleted document while using a depletion mode may
deplete information to the point of it being invisible or lost. If a document is printed
in a depletion mode that depletes 90% of the non-black color, copying it with
another 90% depletion of non-black color may leave 1% of the original non-black
coloration in the copy. Such a low amount of coloration may not be visible to the
human eye. By identifying a document as already having been depleted and
declining to further deplete the document or fortifying portions of the document
before depleting it, information may be saved that would otherwise be lost.
Fortification and depletion may also be implemented on portions of the document,
for example, if a picture from a depleted document is cut and glued onto a non-
depleted document, the depleted picture may be identified and fortified, but not
the remainder of the non-depleted document. In various examples, the non-
depleted portion of the document may be depleted on a copy, while the depleted
picture may be fortified or copied as-is.

[0037] In various examples, the entire document image may be fortified
regardless of the color levels of individual color regions. Different copies may be
produced depending on the particular fortification and depletion techniques used.
A fortification and depletion may be matched so that the copy is indistinguishable

from a copy made without any fortification and depletion. A fortification and
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depletion may result in a copy where the color regions are outlined with more
coloration than the original, but the interiors of the color regions do not have
visible coloration. A fortification and depletion may result in a copy where color
regions with low color levels in the original are unaffected, but color regions with
high color levels in the original are depleted. Other results may also occur.

[0038] In various examples, a method for depletion may analyze the color levels
of color regions. If the color level of a color region is above a color level threshold,
depletion may be performed on that color region. If the color level is below the
color level threshold, the color region may not be depleted. In this way, a region-
based depletion may be carried out. Multiple color level thresholds may be used,
depleting color regions with higher color levels by a certain percentage and
depleting color regions with lower color levels by a smaller percentage. A scale
factor may also be used to provide a gradual depletion that is calculated based on
a scale factor and the color level of a color region.

[0039] In various examples, fortification may be performed using a color map. A
color map associates one color with a second color. When applied to the
document image, instances of the first color are changed to the second color. For
example, a light pink color may be mapped to a darker pink or a red color via a
color map. The color map may map all addressable colors in a color encoding or
map colors identified as present in the document image. The color map may be a
predefined map used when modifying the document image or may be created
based on analysis of the document image, such as the black/white contrast or
spectrum of colors present.

[0040] Fig. 3 shows a copier 300 that fortifies a first and second color region in
accordance with various examples. The copier 300 may include an optical sensor
310, a computer-readable medium 320, a processor 330, and a printer 340.
[0041] The computer-readable medium 320 may include computer-readable
instructions 350, 360, 365, 366, 367, 370, 380, 381, 382, 375, 385. Processor
330 may execute the computer-readable instructions 350, 360, 365, 366, 367,
370, 380, 381, 382, 375, 385. Machine-readable instruction 350 may cause the
processor 330 to receive the image via the optical sensor. Machine-readable

instruction 360 may cause the processor 330 to identify a first color region in the
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image, the first color region having a color level below a color level threshold.
Machine-readable instruction 365 may cause the processor 330 to identify a
second color region in the image, the second color region having a color level
below the color level threshold. Machine-readable instruction 366 may cause the
processor 330 to identify a first color of the first color region. Machine-readable
instruction 367 may cause the processor 330 to identify a second color of the
second color region. Machine-readable instruction 370 may cause the processor
330 to fortify the first color region. Machine-readable instruction 370 may include
machine-readable instruction 380, which may include machine-readable
instructions 381, 382. Machine-readable instruction 380 may cause the processor
330 to add a first coloration to the first color region, the first coloration
corresponding to the first color. Machine-readable instruction 381 may cause the
processor 330 to add black coloration. Machine-readable instruction 382 may
cause the processor 330 to add non-black coloration. Machine-readable
instruction 375 may cause the processor 330 to fortify the second color region.
Machine-readable instruction 375 may include machine-readable instruction 385.
Machine-readable instruction 385 may cause the processor 330 to add a second
coloration to the second color region, the second coloration corresponding to the
second color.

[0042] Fig. 4 shows a computer-readable medium 400 with machine-readable
instructions 410, 420, 430 to fortify a color region in accordance with various
examples. Machine-readable instructions 410, 420, 430 may be executable by a
processor. Machine-readable instruction 410 may include instructions to receive
an image. Machine-readable instruction 420 may include instructions to identify a
first color region in the image, the first color region having a color level below a
color level threshold. Machine-readable instruction 430 may include instructions
to fortify the first color region.

[0043] Fig. 5 shows a computer-readable medium 500 with machine-readable
instructions 510, 520, 525, 530, 535, 540 to fortify a first and second color region
in accordance with various examples. Machine-readable instructions 510, 520,
525, 530, 535, 540 may be executable by a processor. Machine-readable

instruction 510 may include instructions to receive an image. Machine-readable
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instruction 520 may include instructions to identify a first color region in the
image, the first color region having a color level below a color level threshold.
Machine-readable instruction 525 may include instructions to identify a second
color region in the image, the first and second color regions share a border,
wherein the color of the second color region is white. Machine-readable
instruction 530 may include instructions to fortify the first color region, wherein
fortification of the first color region includes to add black coloration to the first
color region. Machine-readable instruction 535 may include instructions to fortify
the first color region, wherein fortification of the first color region includes to add
coloration to outline the first color region along the border. Machine-readable
instruction 540 may include instructions to fortify the second color region.

[0044] Fig. 6 shows a method 600 of scanning an image and fortifying a color
region of the image in accordance with various examples. Method 600 may
comprise scanning a surface to produce an image 610. Method 600 may
comprise analyzing the image to identify a first color region in the image 620.
Method 600 may comprise determining that a color level of the first color region is
below a color level threshold 630. Method 600 may comprise fortifying the first
color region in response to the determination 640.

[0045] Fig. 7 shows a method 700 of scanning an image and fortifying a first
and second color region of the image in accordance with various examples.
Method 700 may comprise scanning a surface to produce an image 710. Method
700 may comprise analyzing the image to identify a first color region in the image
720. Method 700 may comprise determining that a color level of the first color
region is below a color level threshold 730. Method 700 may comprise
determining a color of the first color region 735. Method 700 may comprise
fortifying the first color region in response to the determination, including adding
coloration to the first color region, the coloration corresponding to the color of the
first color region 745. Method 700 may comprise analyzing the image to identify a
second color region in the image 750. Method 700 may comprise determining
that a black color level of the second color region is below a second color level
threshold, the second color level threshold being higher than the color level

threshold 760. Method 700 may comprise fortifying the second color region 770.
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Method 700 may comprise depleting the first color region after fortifying the first
color region 780. Method 700 may comprise printing the image after depleting the
first color region 790.

[0046] The above discussion is meant to be illustrative of the principles and
various examples of the present disclosure. Numerous variations and
modifications will become apparent to those skilled in the art once the above
disclosure is fully appreciated. It is intended that the following claims be

interpreted to embrace all such variations and modifications.



WO 2020/055412 PCT/US2018/050945

14
CLAIMS
What is claimed is:
1. A computer-readable medium storing machine-readable instructions that,

when executed by a processor, cause the processor to:
receive an image;
identify a first color region in the image, the first color region having a color
level below a color level threshold; and

fortify the first color region.

2. The computer-readable medium of claim 1, wherein fortification of the first

color region includes to add black coloration to the first color region.

3. The computer-readable medium of claim 1, wherein the instructions, when
executed by the processor, identify a second color region in the image, the first
and second color regions share a border, and fortification of the first color region

includes to add coloration to outline the first color region along the border.

4. The computer-readable medium of claim 3, wherein the color of the

second color region is white.

5. The computer-readable medium of claim 3, wherein the instructions, when

executed by the processor, cause the processor to fortify the second color region.

6. A method comprising:
scanning a surface to produce an image;
analyzing the image to identify a first color region in the image;
determining that a color level of the first color region is below a color level
threshold; and

fortifying the first color region in response to the determination.
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7. The method of claim 6 comprising determining a color of the first color
region, and wherein fortifying the first color region includes adding coloration to
the first color region, the coloration corresponding to the color of the first color

region.

8. The method of claim 6 comprising depleting the first color region after

fortifying the first color region.

9. The method of claim 8 comprising printing the image after depleting the

first color region.

10.  The method of claim 6 comprising:
analyzing the image to identify a second color region in the image;
determining that a black color level of the second color region is below a
second color level threshold, the second color level threshold being
higher than the color level threshold; and

fortifying the second color region.

11.  An apparatus comprising:

an optical sensor to scan an image;

a computer-readable medium, coupled to a processor, to store machine-
readable instructions which, when executed by the processor,
cause the processor to:
receive the image via the optical sensor,
identify a first color region in the image, the first color region having

a color level below a color level threshold; and
fortify the first color region; and
a printer coupled to the processor to print the image after fortification of the

first color region by the processor.
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12.  The apparatus of claim 11, wherein the instructions, when executed by the
processor, cause the processor to:

identify non-white color regions in the image;

fortify the non-white color regions in the image; and

deplete the non-white color regions in the image.

13.  The apparatus of claim 12, wherein identification of the non-white color
regions in the image comprises the identification of the first color region and an
identification of a second color region, the second color region having a color
level below the color level threshold, and fortification of the non-white color
regions in the image comprises to add a first color density of coloration to the first
color region and to add a second color density of coloration to the second color

region, the first color density being 10% or more than the second color density.

14.  The apparatus of claim 11, wherein the instructions, when executed by the
processor, cause the processor to:
identify a second color region in the image, the second color region having
a color level below the color level threshold:
identify a first color of the first color region;
identify a second color of the second color region; and
fortify the second color region, wherein fortification of the first color region
includes to add a first coloration to the first color region, the first
coloration corresponding to the first color, and fortification of the
second color region includes to add a second coloration to the
second color region, the second coloration corresponding to the

second color.

15.  The apparatus of claim 14, wherein addition of coloration corresponding to
the first color region includes to add black coloration and to add non-black

coloration.



WO 2020/055412 PCT/US2018/050945

117

100\

110 ( 120 >

Receive the image via the
optical sensor

— 150

Identify a first color region
130 in the image, the first color
Processor region having a color level = 160
below a color level
threshold

Fortify the first color region =170

140

SN— .

Fig. 1




WO 2020/055412 PCT/US2018/050945
217
] 220 S
Receive the image via the optical | 550
sensor
Identify non-white color regions in
210 the image
- - — =255
Identify a first color region in
the image, the first color
region having a color level 260
below a color level threshold
Identify a second color region
230 in the image, the second color 265
Processor region having a color level
below the color level
threshold
Fortify the non-white color regions L 577
in the image
240 Fortify the first color region
270
Add a first color density of
coloration to fche first 280
color region
Fortify the second color
region
Add a second color 275
density of coloration to
the second color region,
the first color density
being at least 10% greater 285
than the second color
density
Deplete the non-white color
. . . — 290
regions in the image
\ 4/

Fig. 2

200 —/A




WO 2020/055412 PCT/US2018/050945
37
<l
— 320 S
Receive the image via the optical | _ 350
sensor
Identify a first color region in the
310 image, the first color region having | _ 360
a color level below a color level
threshold
Identify a second color region in
the image, the second color region
. — 365
having a color level below the
330 color level threshold
Processor
Identify a first color of the first L 366
color region
A Identify a second color of the
. — 367
second color region
340
Fortify the first color region
— 370
Add a first coloration to the
first color region, the first
coloration corresponding to
. 380
the first color
Add black coloration 381
Add non-black coloration 382
Fortify the second color region | 375
Add a second coloration to
the second color region, the
second coloration 385
corresponding to the second
color
\ 4/
Fig. 3 J
300




WO 2020/055412

4/7

~
N ——

o>

Receive an image — 410

Identify a first color region in the
image, the first color region having
a color level below a color level

— 420
threshold

Fortify the first color region — 430

SN—

_

Fig. 4

PCT/US2018/050945



WO 2020/055412 PCT/US2018/050945

5/7
~
S — 500 >
Receive an image =510

Identify a first color region in the image, the
first color region having a color level belowa =520
color level threshold

Identify a second color region in the image, the
first and second color regions share a border,
wherein the color of the second color region is
white

=525

Fortify the first color region, wherein
fortification of the first color region includes to == 530
add black coloration to the first color region

Fortify the first color region, wherein
fortification of the first color region includes to

add coloration to outline the first color region — 53>
along the border
Fortify the second color region — 540
\ /

Fig. 5



WO 2020/055412

6/7

600

Scanning a surface to
produce an image

=610

N\

v

Analyzing the image to
identify a first color region
in the image

=620

v

Determining that a color
level of the first color
region is below a color level
threshold

— 630

v

Fig. 6

Fortifying the first color
region in response to the
determination

= 640

PCT/US2018/050945



WO 2020/055412 PCT/US2018/050945

717
700
Scanning a surface to produce an image =710
\) T

Analyzing the image to identify a first color region in the image =720

v

Determining that a color level of the first color region is below
a color level threshold

v

Determining a color of the first color region — 735

v

Fortifying the first color region in response to the
determination, including adding coloration to the first color

=730

745
region, the coloration corresponding to the color of the first
color region
v
Analyzing the image to identify a second color region inthe | _ 750

image

v

Determining that a black color level of the second color region
is below a second color level threshold, the second color level =760
threshold being higher than the color level threshold

v

Fortifying the second color region — 770

v

Depleting the first color region after fortifying the first color
region

v

Fig. 7 Printing the image after depleting the first color region — 790

=780




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2018/050945

A. CLASSIFICATION OF SUBJECT MATTER

HO4N 1/62 (2006.01)
GO6F 3/12 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B29C 39/00-39/44, GO6F 3/00, 3/12-3/13, 15/00, 15/08-15/12, GO6K 9/00, 9/36-9/58, 15/00-15/22, GOO6T 7/00-7/194, 7/73,
7/90, 11/00, 11/40, HO4N 1/00-1/64

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO Internal), USPTO, PAJ, Espacenet, Information Retrieval System of FIPS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2012/0162719 A1 (RICHARD 1. KLAUS) 28.06.2012, paragraphs [0004] — 1-15
[0007], [0020] - [0021], [0025], [0027], [0030] - [0032], [0045] - [0054], [0058],
[0064] - [0074], [0077], [0081] - [0085], [0092], [0097], [0099] - [0100], fig. 1,
8-9
A US 2017/0331979 A1 (HEWLETT-PACKARD DEVELOPMENT COMPANY, 1-15
L.P) 16.11.2017
A US 2015/0324996 A1 (PETER MOROVIC et al.) 12.11.2015 1-15
A US 2005/0237359 A1 (BROTHER KOGYO KABUSHIKI KAISHA) 27.10.2005 1-15
D Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “1” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier document but published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other

special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

26 April 2019 (26.04.2019)

Date of mailing of the international search report

23 May 2019 (23.05.2019)

Name and mailing address of the [SA/RU:

Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59,

GSP-3, Russia, 125993

Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37

Authorized officer
1. Meshkova

Telephone No. 8(495) 531-64-81

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report

