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(57) Abstract: The present disclosure describes a printing device that includes instructions to calculate a depletion percentage for a
color to be deposited at a plurality of locations on a substrate, determine a virtual quantity for a virtual deposit to be represented with
the color at the plurality of locations based on the depletion percentage of the color, detect a property at the plurality of locations on
the substrate based on a quantity of the virtual quantity at the plurality of locations, and perform an action at the plurality of locations
based on the detected property.
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PRINT SUBSTANCE AGENT IDENTIFICATIONS
Background

(0061 A computing device can allow a user to utilize computing device
operations for work, education, gaming, multimedia, and/or other uses. Computing
devices can be utilized in a non-poriable seiting, such as at a deskiop, and/or be
portable to allow a user o carry or otherwise bring the computing device along while
in a mobile setling. These computing devices can utlilize printing devices 1o generale
images on a substrate or print medium. The printing device can perform a plurality of
different printing functions {0 increase an image quality of the images generated on
the print medium. The printing device can utilize a plurality of different print

substances such as ink, foner, or other types of print substances.

Brief Description of the Drawings

[o002] Figure 1 iHustrates an example of a method for performing print
subsiance agent identifications.

[0003] Figure 2 lHustrates an example of a diagram for performing print
substance agent identifications.

10004] Figure 3 lllusirales an example of a diagram for performing print
substance agent identifications.

[0005] Figure 4 illusirates an example of a printing device for performing print
substance agent identifications.

[0008] Figure 5 illustrates an example of a memory resource storing
instructions for performing print substance agent identifications.

[00GT] Figure 6 lllustrates an example of a printing system including a printing

device for performing print substance agent identifications.
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Detailed Description

10008] A user may utilize a computing device for various purposes, such as for
husiness and/or recregtional use. As used herein, the term “computing device”
refers to an electronic system having & processor {8.¢., Processor resourcs,
hardware processor, eic.) and a memory resource. Examples of computing devices
can include, for instance, a lapiop computer, a notebook computer, a deskiop
computer, an all-in-one (AlQ) computer, networking device {e.g., router, switch, etc.),
and/or a mobile device (e.q., a smart phone, tablet, personal digital assistant, smart
glasses, a wrist-wormn device such as a smart walch, eic), among other types of
computing devices. As used herein, a mobile device refers 1o devices that are {or
can be) carried and/or worn by a user.

12009} Computing devices can be utilized with a plurality of peripheral devices
and/or embedded devices. For example, computing devices can be included within
or utitized with printing devices. As used herein, a printing device {e.q., printer, inkjet
printer, laser printer, three-dimensional printer, elc.) can be a device that deposiis a
print substance on a substrate to generate an image on the substrate. For example,
the printing device can be an inkjet printing device that deposits a printing fluid {e.g.,
ink, elc.} on to a sheet of print media (e.g., paper, plastic, atc.) io generale an image
on the sheet of print madia. In this example, the printing device can be
communicatively coupled to a computing device that can provide print data for a print
job o the printing device and/or be part of the printing device (o receive print data
from a remote computing device. As used hersin, the print data for the print job can
include information related o the image {0 be generated on the print media. For
example, the print data can include a red-blue-green (RGB) input image to be
generated on the substrate by the printing device.

[0010] Printing devices can utilize different print channels 1o deposi different
colors on o the print medium {8.4., subsirate, elc.). For example, a printing device
can include a first print channel that deposits a black print substance, a second print
channel that deposits a cyan print substance, a third print channel that deposits a
vellow print substance, and a fourth print channel that deposits a magenta print
substance. in some examples, the printing device can utilize different types of print
substance that can be replaced or replenished throughout the lifespan of the printing
device. The print substance can include different agents (e.g., light activated agents,

fiuorescent agents, eic.) that can be utilized 1o identify the type of print substance or
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gther properties of the print substance. For example, a fiuorescent agent can be
added {o the print substance to fluoresce under an ultra-viclet light source. However,
a general fluorescent agent can be mimicked or copied such that the print subsiance
fluoresces under the ultra-viclet light, which can create an incorrect identification of
the properties of the print substance.

(0011} The present disclosure describes ufilizing an agent that alters a color of
the print substance when the print substance is exposed o different light sources
that utilize different wavelengths. In some examples, the agent is an invisible light-
activated agent that is combine with the print substance, but instead of
independently fluorescing, the agent alters a color of the print substance. in one
example, the print substance can be a first color when exposed 0 a first light that
has a first wavelength and the print substance can be a second color when exposad
to a second light that has a second wavelength. In this example, a color shift can be
calculated based on the change in color between the first color and the second color.
When the color shift is within a particular color shift rangs, the print substance can be
verified to have the particular agent within the print substance. When the color shift is
outside the particular color range, it can be determined that the agent is not within
the print substance. In this way, the print substance can be more accurately verified
comparad to previous systems and methods.

[0012] Figure 1 illustrates an exampile of a method 100 for performing print
substance agent identifications. The method 100 can be executed or performed by a
printing device and/or printing system. For exampie, the method 100 can illustrate
instructions that can be stored on a memory resource that can be executed by a
PIOCRSSOr.

(06131 The method 100 can include printing a test pattern. As used herein, a
test patiern can be a print job where a printing device has deposited a print
substance on to a substrate. In some examples, the test pattern includes a plurality
of deposited print substances such that a particular print substance is deposited at a
plurality of corresponding locations. in this way, sach print substance can be
analyzed individually. In this way, a plurality of colored print substances can be
analyzed individually such that a first color print substance does not interact with a
second color print subsiance. In one example, each of a plursality of different colored
print substances can be deposited at corresponding locations on the substrate such

that the plurglity of different colored print substances are not overlapping.
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[0014] in other examples, the test patiern can be a resuit of a print job
provided to a printing device. For example, the test pattern can be an image
generated on the substrale based on a digital image received at the printing device.
it this way, a resulting print job image can be utilized as a test pattern to verify if the
plurality of colored print substances include a particuiar agent {g.¢., flucrescent
agent, light activated agent, ultra-violet activated agent, an invisible light-activated
agent, efc.).

[0015] At 102, the method 100 can include sensing test pattern under uitra-
violet light. As described herein, the test patiemn includes g print substance deposited
on a substrate. As used herein, the ullra-violet light can be generated by a light
source that is directed toward the lest pattern on the substrate. That is, an ultra-viclet
light source can be utilized to direct light on the test pattern on the subsirale. As
used herein, the ulira-viclet ight or UV light can include a form of eleciromagnetic
radiation with a wavelength between a range of 10 nanometers {nm) {0 400 nm. In
some examples, the ulira-viclst light can be relatively shorter than a wavelength of
visible light and relatively longer than X-rays. Although ultra-violet light sources are
described as being ulilized, similar arlificial light sources can be utilized that include
filters to remove wavelengths that are not within the ultra-violet light wavelength
range. In this way, radiation within the ultra-viclet light wavelength range can be
directed to the test pattern on the substrate.

[0018] in some examples, sensing the test pattern under ultra-viclet light
includes scanning the test patiern when the ultra-violet light is directed on the test
pattern. For example, a scanner device can create a digital image of the test pattern
while the test pattern is exposed to the ulira-violet light generated by the ultra-viclet
light source. As described herein, the scanner device can be ulilized {o caplure a
color image of the test patiern under ultra-viclet light where the color image of the
test paltern is utilized 10 analyze the color of the print substance of the test pattern.
(00171 AL 103, the method 100 includes delecting a region of interest. In some
examples, detecling a region of interest can include detecting a location of a
particular color of the test pattern. As describad herein, the test pattern can include a
plurality of different colors that are located at corresponding locations. In this way,
the region of interest can be a particular color of the plurality of colors at a
corresponding location of the test pattern. in some examples, the plurality of colors

can be analyzed individually to determine a color change from a first light within the
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visible wavelength spectrum ¢ a second light within the ulira-violet wavsiength
spectrum. In this way, the region of interest can be a particular color 1o be analyzed
or & location of the plurality of colors of the test pattern.

(o018} At 104, the method 100 can include calculating a red-green-blue (RGE)
average for each color of the test patiern or each color of the region of interest. In
some exampies, calculating the RGB average for each color includes determining
RGE values for each color a plurality of times utilizing the scanned image of the test
pattern. In these examples, an average for the RGE values of each color can be
calcuiated to determine an RGE value for each of the plurality of colors of the test
pattern. At 105, the method 100 can include converiing the RGB values for each to a
L*a*b* value for each of the plurality of colors. As used herein, a L*a*b'value refers
to a first value “L* for perceptual lightness, and a second value “8* and third value
“B* that represent the four unigue colors of human vision: red, green, biue, and
vellow.

[0019] At 108, the method 100 can include calculating the hue for non-black
colors of the test patlern and a saturation for black on the test pattern. As described
further herein, the hue value or hue angle can be a represeniative color value of the
colors associated with the test patlern. In one example, the hue can typically be
represented quantitatively by a value (e.g., numerical value, single number, slc)
often corresponding to an angular position around a central or neutral point or axis
ot a color space coordinate diagram {(e.q., a chromaticity diagram, etc.) or color
whesl in other examples, the hue value can represent a color's dominant
wavelength or represent the color’s complementary color.

(0020} in this way, the color properties of the plurality of colors of the test
pattern can be determined. As described further herein, the hue value can be utilized
to determine when a print substance used {0 generale the test pattern includes a
particular agent (2.g., UV agent, flucrescent agent, an invisible light-aclivated agent,
gic.). For example, the hue value can change from a first hue color value under a
first light with a first wavslength o a second hue color valug under a second light
with a second wavelength.

[oo21] in addition, the saturation for the black on the test paltern can be
calculated. Saturation can be a characteristic for chromatic intensity of a color. The
saturation can be utilized for black color within the test pattern to determine when the

black print substance includes a particular agent {e.g., UV agent, fluorescent agent,
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eic.). For example, the saturation value can change from a first saturation under a
first light with a first wavelength {0 a second saturation under a second light with a
second wavelength.

(00221 AL 107, the method 100 includes determining if there is a color shift
{2.g., hue shift, etc)) for the plurality of non-black colors (e.g., magenta, cyan, vellow,
gic.) and/or if there is g saturation shift for the black color of the tesi patlern. As
described herein, the color shift and saluration shift can indicate that an agent is
present within the corresponding print substance applied to the substrate to gensrate
test pattern. In some examples, the color shift can be compared 1o a color shift range
and the saturation shift can be compared {0 a saturation shift range. The agent can
be determined to be present within a particular print substance when the color shift
of the particular color on the test patiern is within a corresponding color shift range.
in a similar way, the agent can be determined o be within the black print substance
when the saturation shift of the black color on the test pattern is within a
corresponding saturation shift range. in this way, the method 100 can move o 108
when the print substance includes the agent and move 1o 108 when the print
substance does not include the agent.

(00231 Figure 2 illusirates an example of a diagram 210 for performing print
substance agent identifications. As described herein, a printing device can deposit a
print substance on {0 a substrale to generate a test pattern or image on the
subsirate. In some examples, the test pattern can include a plurality of different
colors that can be identified with a particular hue value or hus angle on a defined
color whesel 212.

(G024} The color wheel can start st 0 degrees represenied by axis "a*” and
moves in counter clockwise direction such that axis “b*” is 90 degrees. in some
examples the color wheel 212 can be represented such thatl red is at O degrees,
yeliow is at 60 degrees, green is at 120 degrees, blue is at 240 degreses, and
magenta is at 300 degrees. In this way, the hue value or hue angle can be
represented on & first graph 214-1 and a second graph 214-2. The first graph 214-1
can represent a first agent that can be utilized with a particular color and the second
graph 214-2 can represent a second agent that can be ulilized with the particular
color. As described herein, the particular agent can cause a different color shift for a
particular color. For example, the diagram 210 can illustrate a print substance with

the color yeliow. In this example, the print substance has a hue value of 60 degress
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under a visible light spectrum. That is, under normal iight conditions, the print
substance appears yellow when deposited on a substrale.

[0025] As illustrated in the first graph 214-1, the print substance can include a
visible light color range 216-1 and an ultra-viclet light color range 218-1. That is, the
hue color of the print substance can be represented by point 220-1 under visible light
and the hue color of the print substance can be represented by point 222-1 under
ultra~viciet light. The quantity of hue shift can be Hlustrated by arrow 224-1. As
described herein, the ulira-viciet light color rangs 218-1 can be ulilized as a color
shift range for the particular agent that creates the hue shift illustrated by arrow 224-
1. In this exampie, the same print substance without the agent will still have a hue
color shift. However, the hue color shift without the agent is a shift from point 220-1
to point 221-1. In this example, the hue color shift does not shift out of the visible
light color range 218-1 and does not shiff into the ultra-vielet light color range 218-1.
[0028] in some examples, the determination of the presence or absence of the
particular agent can be based on the hue color shifi from the point 220-1ic a
resulting point under the ultra-viciet light. For example, a color shift represented by
arrow 224-1 from point 220-1 o point 222-1 is detecied, a determination that the
agent is present within the print substance can be made. In a counter example, the a
determination that the agent is not within the print substance or is absent from the
print substance can be made when the hue color shift is from point 220-1 to 221-1 or
when point 222-1 is not within the ultra-violet light color range 218-1 (e.g., the hue
color shift is cutside the visible light color range 216-1, but not within the ultra-viclet
light color range 218-1, stc.).

(G027} The second graph 214-2 can utilize a second agent that is different
than the first agent referenced in the first graph 214-1. As illustrated in the second
graph 214-2, the print substance can include a visible light color range 216-2 that is
the same or similar as the visible light color range 218-1 as referenced in the first
graph 214-1. However, the ultrg-violet light color range 218-2 can be different than
the ultra-viclset light color range 218-1 as referenced in the first graph 214-1. As
fflustrated in the second graph 214-2 the print substance can be at point 220-2 under
a light source in the visible light specirum and shift as illusirated by arrow 224-2 {0
point 222-2 under a light source in the ultra-viclet specirum when the second agent
is present in the print substance. In contrast, the print substance can be at point 220-

2 under a light source in the visible light spectrum and shift to point 221-2 under a
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light source in the ultra-violet spectrum when the second agent is not present or
absent in the print substance.

(G028} in a specific exampie, the color of the print substance can be yeliow. In
this example, the first graph 214-1 can be represented by particular hue angies. The
hue angle of the yellow can be 81 degrees in the visible spectrum and 79 degress in
the ultra-violet spectrum without the first agent. In this example, the hue angle of the
vellow can be 85 degrees in the visible spectrum and 154 degrees in the ulira-violet
spectrum with the first agent. in another example, the color of the print substance
can be magenta. in this specific example, the hue angle can be 33 degrees in the
visible specirum and 28 degrees in the ultra-violet spectrum without the first agent. In
this specific example, the hue angle of the magenta print substance can be 24
degrees in the visible spectrum and 55 degrees in the ultra-violet spectrum when the
magenta prind substance includes the first agent. Furthermore, the print substance
car by cyan. In this example, the hue angle of the cyan print substance can be 260
degrees in the visible specirum and 264 degress in the ultra-violet spectrum when
the cyan print substance dees not include the first agent. In this example, the hue
angle of the cyan print substance can be 2681 degrees in the visible spectrum and
336 degrees in the ultra-violet spectrum when the cyan print substance includes the
first agent.

[0029] As described herein, the hue angle color shifi for each of the plurality of
colors can changed based on the original color or color within the visible spectrum as
well as the particular agent utilized with the original color. In this way, delermining
when a particular agent is present within the particular print substance can include
identifying the original color and corresponding color shift when exposed {o visible
spectrum light and when exposed o ultra-viclet spectrum light.

[8030] in this way, the presence or absence of the second agent can be
detected independently from the first agent. Thus, the first agent can be utilized for a
first type of print substance with a particular color and the second agent can be
utilized for a second type of print substance with the particular color and the first type
of print substance can be distinguishead from the second type of print substance
hased on the color shifi that corresponds to the particular agent utilized. in addition,
the example of the first graph 214-1 and the second graph 214-2 can be specificto a
particular color. However, the first agent and/or the second agent can be ulilized with

a plurality of other colors and have corresponding color shifts that are unigue to the
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plurality of other colors. That is, the color shiff for the first agent in a first color can be
different than the color shift for the first agent in a second celor. For this reason, a
color shift range to identify a particular agent can be designated for each of a
plurality of colors to determine when the particular agent is within each of the
plurality of colors.

(00311 Figure 3 illustrates an example of a diagram 330 for performing print
substance agent identifications. The saturation level can be a percentage from 0 {0
100 percent where 0 percent is complete saturation and is viewable as black and
100 percent is a low saturation that is viewable as a lighter black or potentially
different color than black.

(06321 The diagram 330 illustrates a saluration level of a print substance. In
some examples, the diagram 330 ilustrates a first saturation point 332 that llustrates
a saturation level of 0 percent. The first saturation point 332 can represent a black
color of the {est patiern under light within the visible light spectrum. In some
examples, the first saturation point 332 can illustrate that the saturation of the black
color under the visible spectrum appears as black to a human user. In some
examples, the diagram 330 inciudes an area 339 where the black color will appear
black to a human user.

[0033] As described herein, a saturation shift can represent the change in
saturation from a first saturation when the black color is under a visible light
specirum 0 a second saturation when the black color is under an ultra-violet light
spectrum. In some exampies, the diagram 330 includes a second saturation point
334 that can illustrate a saturation shift from the first saturation point 332 when the
print substance that was deposited {o generate the black color does not include an
agent. In this example, the second saluration point 334 is within the area 338. in this
example, the second saturation point 334 may appear black under the ultra-viclet
light spectrum and may not be outside the area 338.

[0034] in some examples, the diagram 3320 includes a third saturation point
336. The third saturation point can represent a saturation of the black color when the
print substance that generated the black color includes a first agent. As illustrated in
the diagram 330, the third saluration point 336 is ouiside the area 339 and thus may
appear as a relatively lighter black or other color when under the ulira-violet light
spactrum. in a similar way, the diagram 330 includes a fourth saturation point 338

The fourth saturation point can represent a saturation of the black color when the
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print substance that generated the black color includes a second agent. The fourth
saturation point 338 is outside the area 338 and thus may also appear as a lighter
black or other color when under the ulira-violet light spectrum.

(00351 in @& specific example, the saturation of a black portion of a test pattern
can be 1 percent under a visible light spectrum. In this example, the saturation of the
black portion can be & percent under an ultra-violet spectrum when the black print
substance does not include an agent {e.g., light activated agent, ultra-viclet agent,
fluorescent agent, elc.). In this example, the saturation of the black portion can be 26
percent under the ultra-violet spectrum when the black print substance includes an
agent {&.q., first agent, second agent, sic.).

[00636] Figure 4 illusirates an example of a printing device 440 for performing
print substance agent identifications. The printing device 440 can include a
processor 442 that can execute instructions 446, 448, 450 1o perform the methods
described herein. In some examples, the printing device 440 can include a
computing device or communicatively coupled 10 a computing device. In other
examples, the printing device 440 can include a controller or other hardware to
executing the instructions 448, 448, 450 and/or perform the methods described
herein.

(00371 in some examples the printing device 440 can include a processor 442
{(€.¢., Processor resource, Processing resource, etc.) communicatively coupledto a
memory resource 444, As described further herein, the memaory resource 444 can
include instructions 446, 448, 450 that can be executed by the processor 442 {o
perform particular functions. In some examples, the printing device 440 is coupled 1o
a print engine to deposit a print substance on 0 a substraie 1o generate an image on
the subsirate.

[0038] The printing device 440 can include components such as a processor
442, As used herein, the processor 442 can include, but is not limited to: a central
processing unit (CPU), an application specific integrated circuit (ASIC), a fisld
programmable gate array (FPGA), a metal-programmable celi array (MPCA}, a
sarmiconducior-based microprocessor, or other combination of circuitry and/or logic
to orchesirate execution of instruclions 446, 448, 450, In other examples, the printing
device 540 can inciuds instructions 448, 448, 450 stored on a machine-readable
medium (8.¢., memory resource 444, non-transitory computer-readable medium,

gic.) and executable by a processor 442, In a specific example, the printing device
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440 utilizes a non-transitory computer-readable medium storing instructions 446,
4438, 450 that, when executed, cause the processor 442 {o perform corresponding
functions.

(06381 As described herein, the printing device 440 can be a device that can
generate images on 3 substrate ulilizing print substances (8.¢., Nk, toner, etc). The
print substances can be combined with a light aclivated agent or subsiance. In some
exampies, the light activated agent can alter a hue color value or hue color angle of
the print substance when the print substance is under an ultra-viciet light socurce. For
example, the light aclivated agent can be a Benzoisoguinoline compound, a
Europium complex compound, among other types of compounds that canresultina
hue color change of a colored print substance when the print substance is under an
ultra-viclet light source. In a specific exampile, the agent can include, butis not
limited to: a (8,7-dimethoxy-2-{octan-3-y1)-1H-benzo[delisoquinoline-1,3(2H)-dione},
a {2-{benzo[dithiazol-2y1iphenol), a (Europium (1,10-phenanthroline) tri{1,1,1-
triflucre-4-hydroxy-4-(2-thieny}-3-buten-2-one complex), and/or other types of
benzoiscquincline and Europium complex compounds.

(00407 in some examples, the printing device 440 can include instructions 448
that can be executed by a processor 442 {0 determine a color shift range for a print
substance combined with an agent. As described herein, the color shift rangs can be
a predicted range for a color shift when the print substance is subjected {o a light
source in the ultra-violet spectrum. That is, the color shift range can be a range of
degrees within the hue color wheel or a range of colors that the print substance will
shift if the print substance includes the agent. As described herein, the color shift
range can be a predicted color range for the particular agent associated with the
print substance. For example, the predicted color range Tor a particular print
substance can be based on the original color (8.¢., color under visible light spectrumi,
gic.) and the particular agent combined with the print substance.

[0041] in some examples, the printing device 440 can include instructions 448
that can be executed by a processor 442 to detect a color shift for the print
substance based on a change between a first color when the print substance is
exposed o a first light having a first wavelength range and a second color when the
print substance is exposed to a second light having a second wavelength range.
Detecting the color shift for the print substance can include performing a first scan

when the print substance is under a first light having the first wavelength range. In
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some examples, the first wavelength rangs is the visible spectrum range. For
example, the visible spectrum range can be approximately 380 nanometers to
approximately 750 nanometers. In some examples, the first color can be an original
color or intended color of the print substance when deposited on the print substrate.
[0042] In some examples, the second wavelength range can be the ulira-violst
specirum of light. For example, the ulira-violet spectrum can be approximaiely 10 nm
to 400 nanomelers. In some examples, the second wavelength range can be
provided by a second light source that can be activated 1o detect the color change
from the first color to the second color. In some examples, delecting the color shift
can include performing a second scan when the print substance is under the second
light source within the ultra-viclet spectrum. in some examples, the color shift or
color change can be calculated through a comparison of the first scan and the
second scan of the print substance.

[0043] in some examples, the printing device 440 can include instructions 450
that can be executed by a processor 442 o identify an existence of the agent within
the print substance when the color shift for the print substance is within the color shift
range. As described herein, the existence of the agent can be verified if the actual
color shift from the first wavelength range to the second wavelength range is within
the predicted color shift for the print substance with the particular color and the
particular agent.

[0044] in some examples, the agent can be determined io be present within
the print substance when the color shift is within the color shift range and the agent
can be determinad 1o be absent from the print substance when the color shiftis
outside the color shift range. That is, in some examples, the printing device 440 can
identify an absence of the agent within the print substance when the color shift for
the print substance is outside the color shift range.

[0045] Figure 5 illustrates an example of a memaory resource 544 storing
instructions 554, 556, 558, 580, 582, 564 for performing print subsiance agent
identifications. In some examples, the memory resouwrce 544 canbe apartofa
computing device, printing device, or controiler that can be communicatively coupled
to a printing system that includes printing devices or components of a printing
device. For example, the memory resource 544 can be part of a printing device 440

as referenced in Figure 4.
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[0048] in some examples, the memory resource 544 can be communicatively
coupled to a processor 542 that can execude instructions 554, 558, 5658, 560, 582,
584 stored on the memory resource 544, For example, the memory resource b44
can be communicatively coupled to the processor 542 through a communication path
552 In some examples, a communication path 552 can include a wired or wireless
connection that can allow communication belween devices and/or components
within a single device.

[0047] The memory resource 544 may be elecironic, magnelic, optical, or
other physical storage device that siores executable instructions. Thus, a non-
transitory maching readable medium (MRM) (e.g., a memory rescurce 544) may be,
for example, a non-transitory MRM comprising Random-Access Memory (RAM),
read-only memory (ROM), an Electrically-Erasable Programmable ROM (EEPROM),
a storage drive, an optical disc, and the like. The non-transitory machineg readable
medium {(e.g., a memary resource 544) may be disposed within a controlier and/or
computing device. In this example, the executable instructions 554, 558, 558, 560,
582, 564 can be “instalied” on the device. Additionally, and/or alternatively, the non-
transitory maching readable medium {(.¢., & memory resource 544) can be a
portable, external or remote storage medium, for example, which allows a computing
system or printing system to downioad the instructions 554, 558, 558, 560, 562, 564
from the portable/external/remote storage medium. In this situalion, the executable
instructions may be part of an “instaliation package”. As described herein, the non-
transitory machine readable medium (e.¢., @ memaory resource 544) can be encoded
with executable instructions for performing print substance agent identifications.
(o048} The instructions 554, when executed by the processor 542, can include
instructions to determine a color shift range for a first print substance with a first
color. As described herein, the color shift range can be a predicted color shift area
for a particular agent that is combined with a particular color. In this way, the color
shift range can be determined based on the first color and the type or particular
agent to be combined with the first print substance with the first color. in some
examples, e first color is & non-black color such as, but not limited to, cyan, vellow,
magenta, among other colors that can be utilized with print substances.

(00431 The instructions 558, when executed by the processor 542, can include
instructions to determine a color saturation range for a second print substance with a

second color. As described hereain, the color saturation range can be a predicted
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saturation range or saturation percentage for the second color. In some examples,
the second color is a black color. The color saturation range can be based on the
type of agent combined with the second print substance or the type of agent
suspected as being combined with the second print substance. In this way, &
saturation shift that occurs within the color saturation range can indicale the
particular agent is combined with the second print substance and a saturation shift
that cocurs outside the color saturation range can indicate an absence of the
particular agent.

10050] In other examples, the processor 542 can determine when the color
saturation shift is greater than a threshold value. In these examples, the threshoid
value can be associated with a particular ares (e.g., area 332 as referenced in
Figure 3, etc.) surrounding O percent saturation level in this way, the threshold valus
can be a saturation percentage that is greater than a particular perceniage under the
ultra~viciet light source. In these examples, the processor 542 can identify the
sacond print substance includes the second light activated agent in response o the
color saturation shift being greater than the threshoid value.

[o051] The instructions 558, when executed by the processor 542, can include
instructions to determine a color shift for the first print substance through a first
comparison of the first print substance exposed to a first light having a first
wavelength range and exposed o a second light having a second wavelength range.
As described herein, the color shift can be a change in a hue color under the first
light and a hue color under the second light. As described herein, the hue color
under the first light can be the hue color under light within the visible light specitrum
and the hue color under the second light can be the hue color under light within the
ultra-violet light spectrum. In some examples, the hue color of the first print
substance under the first light can be compared 1o the hue color of the first print
substance under the second light to determine the color shift for the first print
substance.

[0052) The instructions 580, when exacuted by the processor 542, can include
instructions to identify the first print substance includes a first light activated agent
when the color shift is within the color shift range for the first print substance. As
described herein, the first light activated agent can alter a hue color of the first print
substance from a first color under the visible light spectrum to a second color under

the ultra-violet light spectrum. YWhen the color shift corresponds to the color shift that
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corresponds to the first ight activated agent it can be determined the first light
activated agent is combined with the first print substance. That is, when the color
shift of the first print subsiance is within the color shift range that corresponds to the
first light activated agent it can be determined that the first light activated agent is
within the first print substance.

[00583] The instructions 562, when executed by the processor 542, can include
instructions to determine a color saturation shift for the second print substance
through a second comparison of the second print substance exposed o the first light
and exposed 1o the second light. As described herein, the color saturation shift can
he a difference between a first saturation when the second print substance is
expesed o the first light and a second saturation when the second print substance is
expesed o the second light. As described herein, the saturation shift can be based
on the type of light activated agent that is combined with the second print substance.
in this way, the color saturation shift can be utilized to identify a particular type of
light activated agent that is within the second print substance.

10054] The instructions 584, when exaculed by the processor 542, can include
instructions to identify the second print substance includes a second light activated
agent when the color saturation shift is within the color saturation range. As
described herein, the color saturation shift can be a particular percentage shift that
can correspond o a particular light activated agent. In this way, the second light
activated agent can be determined {0 be combined with the second print substance
based on whether the color saturation shift is within the color saturation range
associated with the second light aclivated agent.

[0055] Figure & illusirates an example of a printing system 870 including a
printing device 840 for performing print substance agent identifications. In some
gxamples the printing device 840 can include a computing device or controlier that
includes a processor 842 communicatively coupled to a memory resource 844, As
described herein, the memory resource 844 can include or store instructions 678,
G680, 682, 684, 688 that can be execuied by the processor 642 to perform particular
functions.

(o058} The printing syslem 670 can include a print engine 672 that can be
utitized to deposit a print substance on g print substrate. The print engine 872 can be
communicatively coupled to the printing device 840 by the communication path 852-

1. In some examples, the print engine 672 can generate a test pattern that includes a
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plurality of different colors at a plurality of corresponding locations that can be
individually analyzed under a first light source and a second light source {e.g., ullra-
violet light source 674, slc.).

[0G57] The printing system 670 can include an ultra-viclet light source 874 {0
provide light on to the print substrate and/or print subsiance on the print substrate.
The ultra-violet light source 674 can be communicatively coupled to the printing
device 640 by the communication path 852-2. In some examples, the ultra-viclet light
source 674 can generate light in the ultra-viclet light spectrum. In these examples,
the ultra-viclet light source 674 can direct ultra-viclet light on o the print substance
deposited on the print subsirate by the print engine 872. For example, the ultra-violet
light source 874 can be aclivated to provide ultra-viplet light on the test paftern.
[0058] The printing system 670 can include an image scanner device 678 {©
scan or generaie a digital image of the print substance on the print substraie. The
image scanner device 678 can be communicatively coupled to the printing device
840 by the communication path 852-3. As used herein, an image scanner device 675
is a device that captures digital images of images on a substrate. For exampls, the
image scanner device 878 can be a scanner associated with the printing system 670
that can generate a digilal image of the test paltern generated by the print engine
6572, In this way, the digital image can be ulilized to analyze the color of the print
subsiance deposited on the substrate when the ultra-violet light source 674 is
activated or deactivated. In these examples, the digital image of the {est patfern
under visible Hght can be compared to the digital image of the test patterm under
ultra-viciet light.

[0059] The printing device 840 can include instructions 878 that can be
executed by a processor 842 to instruct the image scanner device 876 to perform a
first scan of the substrate with the deposited print substance when the ullra-viclst
light source 674 is aclivated. In these examples, the image scanner device 876 can
capture an image of the hue color of the deposited print substance under ulira-violet
light. The print substance deposited by the print engine 672 can be analyzed and a
hue color of the print substance under the ultra-violet light can be delermined.

(o060} The printing device 840 can include instructions 880 that can be
executed by a processor 842 to instruct the image scanner device 876 to perform a
sacond scan of he subsirate with the deposited print substance when the ultra-violet

light source 874 is deactivated. In a similar way, the image scanner device 6786 can
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capture an image of the print substance under light within the visible light spectrum.
The image captured by the image scanner device 678 can be utilized o analyze the
print substance to determine the hue color of the print substance under visible light.
[oast] The printing device 840 can include instructions 682 that can be
executed by a processor 842 to compare the first scan o the second scan {o
determine a color shift of the print substance. As described herein, the hue color
change from a first color in the visible spectrum o a second color in the ulira-violet
spectrum can be utilized to identify the color shift of the print substance. The color
shift can be determined based on the color change betweaen the first scan and the
second scan.

(o082} The printing device 840 can include instructions 684 that can be
exscuted by a processor 842 1o compare the color shift of the print substance to g
predetermined color shift range for the print substance o determine when an agent
is present within the print substance. As described herein, the detecled color shift or
hue color change between the first scan and the second scan can be utiiized to
identify if a particular agent is combined with the print substance. In some examples,
the particular agent can be utilized to identify a particular function of the print
substance. For example, a particular type of print substance can include &
corresponding agent that can be identified based on the color shift. In this way, the
agent can be identified as being combined within the print substance when the color
shift is within a color shift range that corresponds 1o the agent.

[0063] The printing device 840 can include instructions 686 that can be
execuied by a processor 642 to verily the print substance is to be ulilized by the print
engine 672 when the agent is present within the print subsiance. As described
herein, the agent can be combined with a particular print substance that can be
utilized with particular printing devices. in this way, the print substance can be
verified fo work with the print engine 872 when a particular agent is detected within
the print substance.

[0064] in some examples, the printing device 640 can include instructions that
can be executed by a processor 642 {0 verify the print substance is utilized with a
particular cartridge model of the print engine 872. In this way, the particular agent
can correspond {o a particular cartridge model and when the particular agent is
detected within the print substance, the printing device 640 can verify that the

particular cartridge mode! is baing utilized by the print engine 672.
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[006SE] in the foregoing detailed description of the disclosure, reference is
made to the accompanying drawings that form a part hereof, and in which is shown
by way of ilustration how exampies of the disclosure may be practiced. These
examples are described in sufficient detail o enable those of ordinary skill in the art
to practice the examples of this disclosure, and it is {o be understocd that other
examples may be utilized and that process, electrical, and/or struciural changes may
be made without depariing from the scope of the disclosure. Further, as used
hersin, “a@ refers to one such thing or more than one such thing.

[00686] The figures hergin follow a numbering convention in which the first digit
corresponds to the drawing figure number and the remaining digits identify an
element or component in the drawing. For example, reference numeral 102 may
refer to element 102 in Figure 1 and an analogous element may be identified by
reference numeral 302 in Figure 3. Elements shown in the various fiqures herein
can be added, exchanged, and/or eliminated {o provide additional examples of the
disclosure. In addition, the proportion and the relative scale of the slements
provided in the figures are intended o fllustrate the examples of the disclosure and
should not be taken in a limiting sense.

(00871 it can be understood that when an element is referred o as being "on,”
"connected {o", "coupled 107, or "coupled with"” another element, it can be directly on,
connected, or coupled with the other element or intervening elements may be
present. In contrast, when an object is “directly coupled 1o or “directly coupled with”
another element it is understood that are no intervening elements (adhesives,
screws, other elements) el

[G068] The above specification, examples, and data provide a description of
the system and method of the disclosure. Since many examples can be made
without departing from the spirit and scope of the system and method of the
disclosure, this specification merely sets forth some of the many possible example

configurations and implementations.
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VWhat is claimed is;

1. A printing device, comprising:
a processor; and
a non-transitory memory resource storing machine-readable instructions
stored thereon that, when executed, cause the processor to
determine a color shift range for a print substance combined with an
agent;
detect a color shift for the print substance based on a change between
a first color when the print substance is exposed to a first light having a first
wavelength range and a second color when the print substance is exposed o a
sacond light having a second wavelength range; and
identify an existence of the agent within the print substance when the

color shift for the print substance is within the color shift rangs.

2. The printing device of claim 1, wherein the processor is to identify an absence
of the agent within the print substance when the color shift for the print substance is

outside the color shift range.

3. The printing device of claim 1, wherein the agent is an invisible iight-activated
agent.
4. The printing device of claim 1, wherein the first wavelength range isin a

visible spactrum and the second wavelength range is in the ulira-violet spectrum.

5. The printing device of claim 1, wherein the color shift is calcuiated based on a

hue color angle change from the first color 1o the second color.

8. A norriransifory memory resource storing machine-readable instructions
stored thereon that, when executed, cause a processor to
determine a color shift range for a first print substance with a first color;
determine a color saturation range for a second print substance with a

second color;
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determine a color shift for the first print substance through a first
comparison of the first print substance exposed to a first light having a first
wavelength range and exposed to a second light having a second wavelengih range;
identify the first print substance includes a first light activated agent
when the color shift is within the color shiff range for the first print substance;
determine a color saturation shift for the second print substance
through a second comparison of the second print substance exposead o the first light
and exposed to the second light; and
identify the second print substance includes a second light activated
agent when the color saturation shift is within the color saturation range.
7. The memory resource of claim 8, wherein the non-tfransifory memeory resource
include instructions that cause the processor to:
identify the first print substance is absent of the first light activated agent when
the color shift is outside the color shift rangs; and
identify the second print substance is absent the second light activated agent

when the color saturation shift is ouiside the color saturation range.

8. The memory resource of claim 8, wherein the first print substance includes a

non-black color and the second print substance includes a black color.

8. The mamory resource of claim 6, wherein the non-transitory memory resource
include instructions that cause the processor {o determine when the color saturation

shift is greater than a threshold value.

10.  The memory resource of claim 9, wherein the non-transifory memaory resource
include instructions that cause the processor to identify the second print substance
includes the second light aclivated agent in response to the color saturation shifi

being greater than the threshold value.

11, A printing system, comprising:
a print engine (o deposit a print substance on a substrate;
an ultra-violet light source directed toward the substrate;

an image scanner device to scan the print substance on the subsirate;
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and
a processor to:

instruct the image scanner device to perform a first scan of the
substrate with the deposited print substance when the ultra-violet light source is
activated;

instruct the image scanner device o perform a second scan of
the substrate with the deposited print substance when the ultra-violet light source is
deactivaled:

compare the first scan {o the second scan to determine a color
shift of the print substance;

compars the color shift of the print substance to a
predetermined color shift range for the print substance o determine when an agent
is present within the print substance; and

verify the print substance is 10 be utilized by the print engine

when the agent is present within the print substance.

12, The printing system of claim 11, wherein the processor is to verify the print

substance is utilized with a particular cartridge model of the print engine.

13.  The printing system of claim 11, wherein the print engine is {o deposit a
plurality of additional print substances on the substrate, wharein each of the plurality
of additional print substances include a corresponding predetermined color shift

range.

14. The printing system of claim 11, wharein the print engine is 1o deposit a black

print substance on the substrate.

15.  The printing system of claim 14, wherein the processor is o

compare the first scan to the second scan o determing a saturation
shift of the black print substance; and

compare the saturation shift of the black print substance o a
predetermined saturation shift range for the black print substance (o determine when

the agent is present within the black print substance.
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