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ENHANCE HIGHLIGHTER COLORS
IN SCANNED IMAGES

BACKGROUND

[0001] Scanners convert physical media {e.g., documents, images,
gbjects, sic.) into digital media. Many scanners, such as Contact image Sensor
(CIS) scanners or Telecentric Array Reflective Optics (TAROT) scanners, use
strobed ilumination {e.g., via a strobed red-green-blue (RGB) light source). For
example, these scanners may include a red light emitting dicde (LED), a green
LED, and a blue LED {0 scan the physical madia. Such scanners may capture
reflections of light from the RGB light source off objects {e.g., text, images, efc.)
on the physical media substrate (e.g., paper, cardboard, eic.) and record

reflected colors received from the objecis as the digital media.

BRIEF DESCRIPTION OF THE DRAWINGS

(00021 F1G. 1 is a schematic diagram of an example scanner including a
highlighter manager that may be implemented in accordance with an aspect of
this disclosure.

{08031 FiG. 2 is a block diagram of an example highlighter manager that
may be used {o implement the highlighter manager of the scanner system of
FIG. 1.

{0004 FIG. 3 is a flowchart representative of example machine readable
instructions that may be executed 0 implement the highlighter manager of FIG.
2

{0008 FIG. 4 is ancther flowchari representative of example machine
readable instructions that may be executed {0 implement the highlighter
manager of FiG. 2.

[BO06]1FIG. 5 is a block diagram of an example processor platform
capable of executing the instructions of FIGS. 3 and/or 4 to implement the
highlighter transformer of FIG. 2.
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[B007) Wherever possible, the same reference numbers will be used
throughout the drawing(s) and accompanying written description {o refer to the

same or like parts.

DETAILED DESCRIPTION

{0008] Examples disclosed herein involve enhancing highiighter colors in
scanned images using a color transformation. in examples herein, highlighter
colors (8.¢., yellow, orange, pink, etc.) scanned using strobed illumination (2.q.,
a scanner with a strobed red-green-blus (RGB) light source) may be enhanced
{e.q., increase color contrast relative to a background) using a color
fransformation of the image. The example color transformation may be stored
i a color transform (2.4q., a color transform table, a color transform matrix, a
color transform calculator, eic.) for enhancing highlighter colors in the scanned
image. In some examples, a highlighter mode may be enabled when a scanner
scans media that includes highlighted content or disabled when the scanner
scans media that does not include highlighted content.

[0008] Due to the fluorescence of highlighter colors, in many inslances,
the appearance of highlighter colors in scanned media may be faded or nearly
non-existent (at least to the human eye) when using strobed ilumination and
monochromatic sensors. The fluorescence of the highlighter colors may reflect
with an intensity thal appears brighter than paper white {e.q., paper white, L.e., a
main/background color of the media or of a document), and thus may be clipped
by subsequent image processing resulting in a loss of information in a
reproduction of the scanned image. Examples herein provide an ability to
enhance highlighter color(s) in images that are scanned using strobed
flumination using a color transformation that enhances corresponding
highlighter colors) detected in the scanned images.

[0010] An example method includes relrieving a color fransformation from
a highlighter color transform, and processing an image using the color
fransformation to enhance highlighter colors in the image scanned by a scanner
using a strobed illumination. An example apparatus inciudes a mode analyzer

o determine a mode 1o process an image scanned by a scanner with a strobed
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Hlumination source, a non-highlighter transformer {o process the image using a
non-highlighter color transform when the mode is a non-highlighter mode, and a
highlighter transformer to process the image using a highlighter color transform
different from the non-highlighter color fransform when the mode comprises a
highlighter mode, the highlighter color fransform to provide a color
transformation to enhance highlighter content in the image.

[00111FIG. 1 is a schemalic diagram of an example scanner 100
including a highlighter manager 110 that may be implemented in accordance
with an aspect of this disclosure. The scanner 100 of FIG. 1 may be a Contact
Image Sensor {CI8) scanner, Telecentric Array Reflective Oplics (TAROT)
scanner, an optical reduction (or lens reduction) scanner, or any other similar
scanner that utilizes strobed lumination and/or monochromatic sensors.

[0012] The example scanner 100 of FIG. 1 includes a strobed illumination
source 102, a scanner sensor 104, a scanner controlier 1086, including the
highlighter manager 110, and a user interface 120. in the ilustrated example of
FiG. 1, the scanner controlier 106 controls the strobed llumination source 102
{o emit strobed light loward media (e.q., documenis, images, etc.) using a
strobed light source (e.q., a strobed RGH light source). The example scanner
sensor 104 may caplure or measure an intensity of the strobed light reflected off
the media and generate corresponding image data. The measurad reflecied
ight is caused by the emitled light from the strobed iilumination source 102 (as
indicated by the dotted line in FiG. 1). In examples herein, the scanner
controller 106 processes the image data from the scanner sensor 104 using the
highlighter manager 110 in accordance with aspecis of this disclosure.

[0013] The example strobed illumination scurce 102 of FIG. 1 may be any
ight source implemented by strobed lllumination. Accordingly, the strobed
Hiumination source 102 may sequentially cycle through a series of colors {(e.g.,
red-green-blue (RGB), cyan-magenta-yellow (CMY), orange-green-violet {OGV),
gtc.) at a certain rate when the scanner 100 is scanning media. For example, a
strobed RGB light source may seguentially emit red light, green light, blue light,
red light, green light, blue light, etc. The example scanner sensor 104 of FiG. 1

may be a monochromatic sensor used in accordance with the strobed
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Hiumination source 102, Accordingly, the scanner sensor 104 measures an
intensity of light reflected from objects of the media and atiributes that intensity
o a corresponding light color {e.q., red, green, blue of a strobed RGB light
source, efc.) of the light source that was emitted by the strobed iHlumination
source 102. More specifically, when the strobed illumination source 102 emits
red light, the scanner sensor 104 measures an intensity of light reflected from
the media and altributes that intensity to the red channel; when the strobed
Hlumination source 102 emils green light, the scanner sensor 104 measures an
intensity of light reflected from the media and attributes that to the green
channel; when the strobed illumination source 102 emits blue lighl, the scanner
sensor 104 measures an intensity of light reflected from the media and
atiributes that to the blue channsl, etc. The example scanner sensor 104
provides the corresponding light inlensity measurements o the scanner
controller 106 and highlighter manager 110 as image data. The image dala
generated by scanner sensor 104 may be processad in accordance with
examples herein for storage, preseniation, printing, efc. in accordance with the
sxamples herein.

[0014] The example scanner controller 106 controls funclions, settings,
modes, etc. of the scanner 100. The example scanner controller 106 of FIG. 1
may receive instructions from a user via the user interface 120 to control the
scanner 100. For example, the user interface 120 may receive user input
instructing the scanner 1o scan an image, o process a scanned image {e.g., o
gnhance highlights, efc. The example user interface 120 may be implementead
by any inpui device(s) (e.q., a keyboard, a mouse, a louchscreen, a trackball, a
microphone, ete.) and/or cutput device(s) (e.q., a display, a touchscreen, a
speaker, a printer, a multi-function printer, a copiler, efc.). In examples herain,
the highlighter manager 110 of the scanner controller 106 may process image
data to enhance the appearance of highlighter colors (e.g., yellow, orange, pink,
gtc.) in media. In some examples, the user interface 120 may be implemeanted
by a host device {(e.g., a personal computer, a tablet computer, a mobile device

{e.9., a smariphone), a server, elc.). Accordingly, in such an exampie, the
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scannar 100 may communicate with the host device and/or be controlied by the
host device.

[00158] In examples herein, afler the highlighter manager 110 processes
images scanned using the strobed illumination source 102 and the scanner
sensor 104 {e.g., a monochromatic sensor), the highlighter manager 110 may
forward the processed scanned images o the user interface 120 and/or another
device {e.49., a host device, a printer, a server, sic.) in communication with the
scannear 100, Accordingly, using exampies herein, media that includes
highlighter colors {e.g., a document or imags including highlighted text) may be
enhanced for display, printing, rendering, etc. despite being scanned using the
strobed illumination source 102 and/or the corresponding scanner sensor 104
{(2.g., a monochromatic sensor).

[0016]While an example manner of implementing the scanner controller
106 is dllusirated in FIG. 1, at lsast one of the slements, processes and/or
devices fliustrated in FIG. 1 may be combined, divided, re-arranged, omited,
gliminated and/or implemented in any other way. Further, the example scanner
controlier 106 of FIG. 1 may be implemented by hardware and/or any
combination of hardware and executable instructions (e.g., software and/or
firmware). Thus, for example, the example scanner controller 106 may be
implemented by at least one of an analog or digital circuit, a logic circuit, a
programmable processor, an application specific integrated circuit (ASIC), a
programmable logic device (PLDY andfor a field programmable logic device
(FPLD). When reading any of the apparatus or system claims of this patent to
cover a purely software and/or firmware implementation, the scanner confrolier
108, including the highlighter manager 110, is hereby expressly defined o
include a tangible computer readable storage device or storage disk such as a
memory, a digifal versatile disk (BVD)}, a compact disk {CD), a Blu-ray disk, efc.
storing the executable instructions. Further still, the example scanner controiler
106 of FIG. 1 may include at least one slement, process, and/or device in
addition 1o, or instead of, those illustrated in FIG. 1, and/or may include more

than one of any or all of the illusirated elemenits, processes and devices.
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(00171 FIG. 2 is a block diagram of an example highlighter manager 110
that may be implementad by the highlighter manager 110 of FIG. 2. The
example highlighter manager 110 of FIG. 2 includes a mode analyzer 210, a
non-highlighter transformer 220, and a highlighter transformer 230, In examples
hergin, the mode analyzer 210 determines a mode of the scanner 100, and
provides image data {e.qg., data from the scanner sensor 104) to the non-
highlighter transformer 220 and/or the highlighter transformer 230 based on the
determined mode.

{0018] The example mode analyzer 210 of FIG. 2 determines a mode for
processing image data using a highlighter mode or a non-highlighter mode. The
example image data may be the image data received from the scanner sensor
104 of FIG. 1 or image data received from a separate scanner, host device, elc.
For example, when the mode analyzer 210 delermines that the highlighter
manager 110 is in highlighter mode, the mode analyzer notifies the highlighter
transformer {0 provide {e.g., present, print, forward, etc.) an image with
gnhanced highlighter colors, and when the scanner 100 is in non-highlighter
mode, the mode analyzer 210 notlifies the non-highlighter transformer 220 {o
provide the image without enhanced highlighter colors.

{0018] In some examples, the mode analyzer 210 of FIG. 2 may store or
retrieve mode information of the highlighter manager 110. For example, the
mode analyzer 210 may relrieve {8.q9., through a prompt] or receive instructions
from a user via the user interface 120 {or a host device in communication with
the scanner 100} to place the highlighter manager 110 in highlighter mode or
non-highlighter mode. More specifically, in response to determining that an
image is o be scanned {(e.q., detecting the scanner has been powersd on,
activated, placed in scan mode, etc.), the mode analyzer 210 may request
instructions regarding whether highlighter colors are to be enhanced in the
scanned image. In some examples, in response o receiving a user inpul via
the user interface 120, the mode analyzer 210 may instruct the non-highlighter
fransformer 220 or the highlighter transformer 230 {o process image data from
the scanner sensor 104, Addilionally or alternatively, the mode analyzer 210

may relrieve or store a default setting {e.g., highlighter mode or non-highlighter
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madea} of the highlighter manager 110 o determine the mode of the highlighter
manager 110.

[0020] Furthermore, in some examples, the mode analyzer 210 may
analyze the image data to determine an appropriate mode that the highlighter
manager 110 is to process the image data. For example, the mode analyzer
210 may screen the image data for colors corresponding to highlighter colors in
the image data and delermine that a highlighter mode is to be set for the
highlighter manager 110. More specifically, the mode analyzer 210 may identify
an intensily of a color or content in the image data that satisfies a threshold
indicating the presence of highlighled content, and thus set the mode of the
highlighter manager 110 to highlighter mode. On the other hand, the mode
analyzer 210 may determine a lack of highlighter colors in the screened image
data and determine that the highlighter manager 110 is (o be set {0 non-
highlighter mode.

[0021] The example non-highlighter transformer 220 processes image
data scanned by the scanner 100 without enhancing highlighter colors in the
image data. Accordingly, the non-highlighter transformer 220 may use any
suitable means {0 process image data without enhancing highlighter colors in
the image. For example, the non-highlight transformer 220 may use & standard
color transform table {e.9., an international Consortium on Color (ICC) color
standard table, etc.) a standard image processor that does nol enhance
designated colors {e.g., highlighter colors) to convert the image data to an
image or object that may be rendered by the user interface 120 {or a host
device in communication with the scanner 100). Accordingly, the non-highlight
fransformer 220 may provide an image without enhanced highlighter colors.

{0022] The axample highlighter transformer 230 of FIG. 2 processes
image data of an image 1o enhance highlighter colors in the image. For
example, the highlighter transformer 230 may access or ytilize a color
transformation to enhance highlighter colors (e.g., vellow, orange, pink, eic.} in
the scanned image. The example color transformation may indicate color

adjustments, such as a change in intensily, a change in lightness, chroma, and
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hue, elc. The example color transformation may be accessed from a color
fransform table, a color transform matrix, a color transform calculation, etc.
[0023] In examples, herein, the example highlighter transformer 230 may
identify areas, objects, content, etc. in the irnage having a color intensity (e8.g., 8
triplet RGB intensity) measured within threshold regions corresponding to
highlighter colors. The highlighter transformer 230 may convert the identified
areas, object, content, etc. having the threshold intensities to another threshoid
intensity {e.g., a triplet RGE intensity that enhances the highlighter color). As
mentioned above, due to the fluorescence of the highlighter colors {e.g., vellow,
orange, pink, elc.), the identified color intensities of the highlighter colors in the
image data from the scanner sensor 104 may appear in some cases brighter
than while, faded, and/or color-shifted in an image prior to the highlighter
transformer 230 enhancing the highlighter colors to appear as a desirabie
highlighter color to the human eye in the processed image. s noted that, the
highlighter transformer 230 may only enhance highlighter colors in the scanned
images such that other colors (e.g., black, white, etc.) or objects {e.g., text,
images, etc.) are reiatively unaffected by the highlighter color transformation.
Accordingly, to the human eye, other than the highlighter colors or highlighted
content being enhanced by the highlighter fransformer 230, in examples herein,
the remainder of the colors or non-highlighted content may appear the same as
if the scanned image were processed by the non-highlighter transformer 220,
[0024] In some examples, the highlighter transformer 230 of FIG. 2 may
adjust a single highlighter color (.g., only yellow, only orange, only pink, eic.} in
a scanned image. In such an example, the highlighter transformer 230 may
detect the presence of a single highlighter color {(e.g., by detecling a single
highlighter color intensity in the image), and enhance only that highlighter color
in the image. In some example, the highlighter transformer may adjust a
plurality of highlighter colors (e.q., yellow, orange, pink, blue, green, red, elc.).
[00258] In some examples herein, {0 identify the highlighter colors in
image data, the highlighter transformer 230 may identify paper white in a
scanned image as a calibration point. The example highlighter transformer 230

may proportionally adjust an intensity of the image relative {o the paper white
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calibration point such that paper white content in the image is adjusted to &
percentage of the paper white calibration point. in such an example, the
intensity of the highiighter colors {which may be a higher intensity than paper
white} may also be adiusted to a threshold level that enables the highlighter
transformer 230 10 enhance and/or color-corract the highlighter colors in the
scanned images o appear as desirable highlighter colors.

[0026] In examples herein, after the non-highlighter transformer 220
and/or the highlighter transformer 230 process images scanned using the
strobed ilumination source 102 and the scanner sensor 104 {e.g., a
monochromatic sensor), the processed scanned images may be forwarded to
the user interface 120 and/or ancther device (8.4., a2 host device) in
communication with the scanner 100,

108271 While an example manner of implementing the highlighter
manager 110 of FIG. 1 is llustrated in FIG. 2, at least one of the elements,
procasses andfor devices illustrated in FIG. 2 may be combined, divided, re-
arranged, omitted, eliminated and/or implemented in any other way. Further,
the mode analyzer 210, the non-highlighter transformer 220, the highlighter
fransformer 230, and/or, more generally, the example highlighter manager 110
of FIG. 2 may be implemented by hardware and/or any combination of hardware
and sxscutable instructions (e.g., software and/or firmware). Thus, Tor example,
any of the mode analyzer 210, the non-highlighler transformer 220, the
highlighter transformer 230, and/or, more generally, the example highlighter
manager 110 could be implemented by at least one of an analog or digital
circult, a logic circuit, a programmable processor, an application specific
integrated circuit {ASIC), a programmable logic device (PLD) andior a field
programmable logic device (FPLD). When reading any of the apparatus or
system claims of this patent to cover a purely software and/or firmware
implementation, at least one of the mode analyzer 210, the non-highlighler
transformer 220, and/or the highlighter transformer 230 is/are hereby expressly
defined to include a tangible computer readable storage device or storage disk
such as a memory, a digital versatile disk (DVD), a compact disk (CD), a Blu-ray

disk, etc. storing the executable instructions. Further still, the example
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highlighter manager 110 of FIG. 2 may include at least one element, process,
and/or device in addition {o, or instead of, those illustrated in FIG. 2, and/or may
inciude more than one of any or all of the illustrated elements, processes and
devices.

[0028] Flowcharts representative of example machine readable
instructions for implementing the highlighter manager 110 of FIG. 2 are shown
in FIGS. 3 and/or 4. In this example, the machine readable instructions may
comprise program(s)/process(es) for execution by a processor such as the
procassor 512 shown in the example processor platform 500 discussed bslow in
connection with FIG. 5. The program{s)process{es) may be embodied in
executable instructions {(e.g., software) stored on a tangible machine readable
storage medium such as a CB-ROM, a floppy disk, a hard drive, a digital
versatile disk {DVD), a Blu-ray disk, or a memory associated with the processor
512, but the entire program/process and/or parts thereof could alternatively be
executed by a device other than the processor 512 andior embodied in firmware
or dedicated hardware. Further, although the example program(s)/process{es}
is/are described with reference to the Hlowchart illustrated in FIGS. 3 and 4,
many other methods of implementing the example highlighter manager 110 may
alternatively be used. For example, the order of execution of the blocks of
FIGS. 3 andfor 4 may be changed, and/or some of the blocks described may be
changed, eliminated, or combined.

[0028] The example process 300 of FIG. 3 begins with an initiation of the
highlighter manager 110 {e.g., upon startup, upon instructions from a user, upon
startup of a device implementing the highlighter manager 110 {e.q., the scanner
100}, etc.). The example process 300 may be executed {0 enhance highlighter
colors in an image scanned with strobed illumination and/or a monochromatic
sensor in accordance with examples herein. At block 210, the example
highlighter transform relrieves a color transformation from a highlighter color
transform (2.9., a highlighter color transform table, a highlighter color transform
mairix, a highlighter color transform calculator, etc.).

10030] At block 320 of FIG. 3, the example highlighter transformer 230

processes an image scanned using strobed Hlumination using the color
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transformation. For example, the color transformation may cause enhancement
of highlighter colors by adjusting identified highlighter color intensities (2.9,
intensities caused by fluorescent highlighter colors, such as yeliow, orange,
pink, ete.) scanned using strobed illumination and measured using a
monoechromatic sensor. Accordingly, the highlighter transformer 230 may
enhance {2.q., increase the intensity, contrast, etc.) of objects, content, areas,
etc. of the image that include the highlighter color(s). Therefore, the image
processed by the highlighter transformer 230 is enhanced 1o more accurately
Hlustrate or present highlighted content,

[0031] The example process 400 of FIG. 4 begins with an initiation of the
highlighter manager 110. The example process 400 may be execuled o
process image data scanned using strobed #lumination and/or a monochromatic
sensor o enhance highlighter colors in highlighler mode and to not enhance
highlighter colors in non-highlighter mode. At block 410, the mode analyzer 210
determines whether the highlighter manager 110 (and/or scanner 100} is in
highlighter mode. For example, at block 410, the mode analyzer 210
determines the mode of the highlighter manager 110. The example mode may
be determined based on mode settings of the scanner 100, the scanner
controller 106, and/or the highlighter manager 110, In some examples, the
mode analyzer 210 may request {e.q., via a prompt, dialog, efc.} or retrieve a
mode from a user input via the user interface 120. H, at block 410, the mode
analyzer 210 determines that the highlighter manager 110 {(or scanner 100) is
not in highlighter mode, then control advances to block 530.

100321 If the mode analyzer 210 determines the highlighter manager 110
{or scanner 100) is in highlighter mode (block 410}, then, at block 420 of FiG. 4,
the highlighter transformer 230 processes the scanned image using highlighter
color transform. For example, at block 420, the highlighter transformer may
retrieve a color ransformation from a color transform table, color transform
matrix, or color ransform calculator 1o enhance highlighter colors in the scanned
image. Al block 430, the non-highlighter transformer 220 processes the
scanned image using a non-highlighter color transform (i.e., a color transform

that is different from the highlighter color transform). For example, at block 430
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the non-highlighter transform may refer to a standard color transformation table
{or a standard color transformation matrix, calculator, efc.) 1o process the
scanned image data.

[0033] As mentioned above, the example processes of FIGS. 3 andfor 4
may be implemented using coded instructions (2.g., computer and/or machine
readable instructions) stored on a tangible computer readable storage medium
such as a hard disk drive, a flash memory, a read-only memory (ROM), a
compact disk (G, a digital versatile disk (DVD), a cache, a random-access
memory (RAM} and/or any other storage device or storage disk in which
information is stored for any duration (e.q., for extended time periods,
permanently, for brief instances, for temporarily buffering, and/or for caching of
the information). As used herein, the term tangible computer readable storage
medium is expressly defined to include any type of computer readable slorage
device and/or storage disk and 1o exclude propagating signals and {o exclude
fransmission media. As used heregin, "angible computer readable storage
medium” and "angible machine readable storage medium” are used
interchangeably. Additionally or alternatively, the example processes of FIGS. 3
andfor 4 may be implemented using coded instructions (e.g., computer and/or
maching readable instructions) stored on a non-transitory computer and/or
machine readable medium such as a hard disk drive, a flash memory, a read-
only memory, a compact disk, a digital versatile disk, a cache, a random-access
memory and/or any other storage device or storage disk in which information is
stored for any duration (e.qg., for extended time periods, permanently, for brief
instances, for temporarily buffering, and/or for caching of the information). As
used herein, the ferm non-transitory computer readable medium is expressly
defined {o include any fype of computer readable storage device and/or storage
disk and 0 exclude propagating signais and to exclude transmission media.

[0034] As used herein, when the phrase "at least” is used as the
fransition term in a preamble of a claim, itis open-ended in the same manner as
the term “"comprising” is open ended. As used herein the term “a8" or “an” may
mean “at least one,” and therefore, “a" or "an” do not necessarily limit a

particular slement 1o a single element when used to describe the element. As
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used herein, when the ferm “or” is used in a series, it is not, unless otherwise
indicated, considered an “exclusive or.”

[003B1FIG. 5 is a block diagram of an example processor plaiform 500
capable of executing the instructions of FIGS. 3 and 4 to implement the
highlighter manager 110 of FIG. 2. The example processor platform 500 may
be included in any type of apparaius, such as a server, a personal computer, a
mobile device (e.g., a cell phone, a smart phone, a tablet, efc.}, a personal
digital assistant (FDA), an Internet appliance, a printer, multi-function printer, a
scanner, a copier, or any other type of computing device.

[0038] The processor platform 500 of the iHlustrated example of FIG. 5
includes a processor 512, The processor 512 of the Hustrated exampie is
hardware. For example, the processor 512 can be implemented by at least one
integrated circuil, logic circuit, microprocessor or controlier from any desired
family or manufacturer.

[0037]) The processor 512 of the illustrated exampie includes a local
memory 513 (e.g., a cache). The processor 512 of the Hustrated example is in
communication with a main memory including a volatile memory 514 and a non-
volatile memory 516 via a bus 518, The volatile memory 514 may be
implemented by Synchronous Dynamic Random Access Memory (SDRAM),
Dynamic Random Access Memory (DRAM), RAMBUS Dynamic Random
Access Memory (RODRAM) and/or any other type of random access memory
device. The non-volalile memory 516 may be implemented by flash memory
and/or any other desired type of memory device. Access to the main memory
514, 516 is controlled by a memory controlier.

[0038] The processor platform 500 of the iHustrated example also
includes an interface circuit 520, The interface circuit 520 may be implemeanted
by any type of interface standard, such as an Ethernetl interface, a universal
serial bus (USB), and/or a peripheral component interconnect (PCH) express
interface.

[0038] In the Hllustrated example, at least one input device 522 is
connected to the interface circuit 520. The inpul device(s) 522 permil{s) a user

o enter data and commands into the processor 512, The input device(s) can be

-13-
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implemented by, for example, an audio sensor, a microphone, a camera (still or
video), a keyboard, a bulton, a mouse, a touchscreen, a track-pad, a trackball,
and/or a voice recognition system.

[0040] At least one output device 524 is also connected o the interface
circuit 520 of the Hlustrated example. The culput device(s) 524 can be
implemented, for example, by display devices {e.g., a light emitling diode (LED),
an organic light emitling diode (OLED), a liquid crystal display, a cathode ray
tube display (CRT), a touchscreen, a tactile output device, a light emitling diode
(LED), a printer and/or speakers). The interface circuit 520 of the illustrated
example, thus, may include a graphics driver card, a graphics driver chip or a
graphics driver processor.

[0041] The interface circuit 520 of the illustrated example also includes a
communication device such as a transmitler, a receiver, 3 fransceiver, a modem
and/or network interface card to facilitate exchange of data with external
machines (e.g., compuling devices of any kind) via a network 526 {e.g., an
Ethemnet connection, a digital subscriber line (DSL), a telephone line, coaxial
cable, a celivlar telephone system, sic.).

[0042] The processor platform 500 of the iHustrated example also
includes at ieast one mass storage device 528 for sioring execuiable
instructions {e.q., software) and/or data. Examples of such mass storage
device(s) 528 include floppy disk drives, hard drive disks, compact disk drives,
Blu-ray disk drives, RAID systems, flash memaory, and digital versatile disk
(DVD) drives.

[0043] The coded instructions 532 of FIGS. 3 and 4 may be siored in the
mass storage device 528, in the local memory 513 in the volatile memory 514,
inn the non-volatile memory 5186, and/or on a removable tangible computer
readable storage medium such as a CD or DVD.

[0044] From the foregoing, it will be appreciated that the above disclosed
methods, apparatus and arlicles of manufaciure may enhance highlighter colors
in images scanned by scanners using strobed illumination and/or
monochromatic sensors {e.q., CIS scanners, TAROT scanners, etc.). Examples

herein provide for a color transformation of flucrescent highlighter colors in the
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scanned images appearing ¢ have a greater intensity than white (or paper
white} and/or highlighter colors in the scanned images appearing to have an
incorrect color dug to the physics and characteristics of the strobed illumination
ight source and monochromatic sensors of such scanners. The scanned
images may be processead using the color transformation such that the
appropriate color intensily is applied to highlighter content in the scanned
images o enhance the appearance of the highlighter colors in the scanned
Images.

[0045] Although certain example methods, apparatus and articles of
manufacture have been disclosed herein, the scope of coverage of this patentis
not limited thereto. On the contrary, this patent covers all methods, apparatus
and articles of manufacture fairly falling within the scope of the claims of this

patent.
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CLAIMS

What is claimed is:

1. A method comprising:
retrieving a color transformation from a highlighter color transform; and
Drocessing an image using the color transformation o enhance
highlighter colors in the image, the image scanned by a scanner using strobed

Hlumination.

2. The method of claim 1, wherein the color ransformation enhances
highlighter colors in the image by increasing an intensity of the highlighter

colors.,

3. The method of claim 1, further comprising:
receiving a user input; and

enhancing the image in response o receiving the user input.

4, The method of claim 3, further comprising:

receiving a second user input; and

processing the image using a second color fransformation from a color
transform for non-highlighted content in response to receiving the second user

input.
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5. The method of claim 1, further comprising:
refrieving a mode setting of the scanner; and

enhancing the image based on the mode setting.

B. The method of claim 1, further comprising:

identifying a calibration point in the scanned image; and

prior to processing the image using the color transformation,
proportionally adjusting an intensity of the scanned image proportional to a

percentage of the calibration point.

7. An apparatus comprising:

a mode analyzer o determine a mode o process an image, the image
scanned by a scanner comprising a sirobed illumination source;

a non-highlighter transformer to process the image using a non-
highlighter color transform when the mode comprises a non-highlighter mode;
and

a highlighter transformer o process the image using a highlighter color
transform different from the non-highlighter color transform when the mode
comprises a highlighter mode, the highlighter color transform to provide a color

transformation to enhance highlighter content in the image.

8. The apparatus of claim 7, wherein the highlighter ransformer adjusts an
intensity of the highlighter content in the image according o the color

fransformation.
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9. The apparatus of claim 7, wherein the strobed illumination source
comprises a strebad red-green-blus (RGB) light source, a strobed cyan-
magenia-yeliow (CMY} light source, or a strobed orange-green-violet {(OGV)

Hght source.

10.  The apparatus of claim 7, wherein the scanner comprises a

monochromatic sensor to caplure image data of the image.

11, The apparatus of claim 7, further comprising a user interface o receive a

user input indicating the non-highlighter mode or the highlighter mode.

12, Anon-transitory machine readable storage medium comprising
instructions that, when executed, cause a machine to at least:

determine a mode of a scanner, the scanner comprising a
monochromatic sensor to scan an image;

process image data corresponding to the image using a highlighter color
transform to enhance highlighter colors in the image when the mode is
determined {o be a highlighter mode; and

processing image data coresponding o the image using a non-
highlighter color transform without enhancing highlighter colors when the mode

is determined to be a non-highlighter mode.
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13. The non-fransitory machine readable siorage medium of claim 12,

wherein the instructions, when executed, further cause the machine o
retrieve the highlighter color transform from a color transform table, the

color transform table 1o indicate color adjustments for highlighter content in the

scanned image.

14, The non-transitory machine readable storage medium of claim 12,
wherein the image data is generated by the monochromatic sensor capturing

strobed lumination reflected from the image.

15, The non-transitory maching readable storage medium of claim 12,
wherein the instructions, when execuled, further cause the machine lo:
prompt a user for a user input indicating the mods; and

determine the mode based on the user input.

- 19 -
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