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REFL CONTAINER LABELING 

RELATED APPLICATION 

0001. This application is a continuation-in-part of U.S. 
patent application Ser. No. 13/770,504 filed on Feb. 19, 2013, 
entitled “REFILL CONTAINER LABELING, at least some 
of which is hereby incorporated herein. 

TECHNICAL FIELD 

0002 The instant application is generally directed towards 
dispensing systems. For example, the instant application is 
directed to a dispensing system that enables operation of a 
refill container based upon a label of the refill container sat 
isfying a dispensing key, such as a color key component, a 
shape key component, and/or a texture key component. 

BACKGROUND 

0003. Many locations, such as hospitals, factories, restau 
rants, homes, etc., utilize dispensing systems to dispense 
material. For example, a dispensing system may dispense a 
liquid material, powder material, aerosol material, and/or 
other materials (e.g., Soap, anti-bacterial gels, cleansers, dis 
infectants, lotions, etc.). Some dispensing systems utilize a 
refill container for ease of maintenance, environmental con 
cerns, etc. The refill container may, for example, comprise a 
pump and/or nozzle mechanism that can be used by a dis 
pensing system to dispense material from the refill container. 
0004. A manufacturer of a material may utilize one or 
more distributors to install dispensing systems at various 
end-user locations, and to install refill containers provided by 
the manufacturer into corresponding dispensing systems. The 
manufacturer may rely upon a distributor to install a correct 
refill container into a dispensing system. For example, a dis 
tributor may be required to install a refill container such that 
a dispensing system in an operating room of a hospital would 
dispense anti-bacterial Soap, as opposed to moisturizer. 

SUMMARY 

0005. This summary is provided to introduce a selection of 
concepts in a simplified form that are further described below 
in the detailed description. This summary is not intended to 
identify key factors or essential features of the claimed sub 
ject matter, nor is it intended to be used to limit the scope of 
the claimed Subject matter. 
0006 Among other things, one or more labels for use with 

refill containers, one or more dispensing systems for control 
ling operation of refill containers, and/or one or more tech 
niques for labeling refill containers are provided herein. In 
Some embodiments, a label used to satisfy a dispensing key of 
a dispensing system is provided. In an example, the label may 
comprise a direct label that is printed, such as through an 
in-line printing technique, onto a refill container. In another 
example, the label may comprise a label that is attached to the 
refill container. The label comprises a first region having first 
indicia that is detectable by the dispensing system. In an 
example, the first indicia comprises a first color, a first shape, 
and/or a first texture. If the first indicia satisfies a dispensing 
key (e.g., an acceptable color or color range, an acceptable 
shape or shape range, and/or an acceptable texture or texture 
range, etc.), then the dispensing system enables operation of 
the refill container (e.g., installation of the refill container 
and/or dispensing of material from the refill container, etc.), 
otherwise the dispensing system does not enable operation of 
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the refill container (e.g., because the refill container is not of 
a correct type, is not genuine, etc.). It will be appreciated that 
“indicia” and/or the like as used herein are generally intended 
to include one or more. That is, although indicia may be 
regarded as plural in the general Vernacular, a single color, a 
single shape, etc. may be regarded as indicia as used herein. 
0007. In an example, a first visual detector, such as a red, 
green, blue light-emitting diode (RGB LED), may conduct 
based upon the detection of light interacting with the first 
region, which may be identified as detected color levels that 
may be compared with acceptable color levels specified by 
the dispensing key. For example, the detected color levels and 
the acceptable color levels may be compared based upon 
cylindrical color coordinates corresponding to a hue, satura 
tion, and luminance (HSL) model or other color model. In 
another example, the label comprises a second region having 
a second indicia, Such as a second color, a second shape, 
and/or a second texture. If the first indicia and the second 
indicia satisfy the dispensing key, then the dispensing system 
enables operation of the refill container, otherwise the dis 
pensing system does not enable operation of the refill con 
tainer. In this way, the label may comprise one or more 
regions having indicia that may be compared with the dis 
pensing key to determine operability of the refill container. 
0008. In some embodiments, a dispensing system for con 
trolling operation of a refill container is provided. The dis 
pensing system comprises a dispenser configured to dispense 
a material. Such as a liquid, powder, or aerosol, from the refill 
container. The dispensing system comprises a first illumina 
tor configured to emit light Substantially towards a first region 
of a label applied to the refill container (e.g., a label directly 
printed onto the refill container, a label affixed to the refill 
container, a label integrally formed with the refill container, 
etc.). For example, the refill container may be positioned 
within a housing of the dispensing system, Such that the first 
illuminator can emit light substantially towards the label. A 
gasket or other device may be used to blockambient light. The 
dispensing system comprises a first visual detector that is 
configured to detect a first indicia of the first region based 
upon interaction of the emitted light with the first region. It 
may be appreciated that various types of visual detectors may 
be used, such as photodiodes, cameras, optical sensors, active 
pixel sensors, etc. In an example, the first visual detector 
comprises an RGB LED configured to detect one or more 
detected color levels, such as a blue, green, and/or red color 
levels, associated with the first region. The one or more 
detected color levels may, for example, be converted into 
cylindrical color coordinates based upon an HSL model or 
other color model, for example. 
0009. The dispensing system comprises a validator con 
figured to compare the first indicia with a dispensing key, Such 
as acceptable cylindrical color coordinates derived from 
acceptable color levels and the HSL model. Responsive to the 
first indicia satisfying the dispensing key, the validator 
enables operation of the refill container such that the dis 
penser accepts installation of the refill container and/or the 
dispenser dispenses material from the refill container, for 
example. Otherwise, the validator does not enable operation 
of the refill container. In an example, the dispensing system 
comprises multiple illuminators and/or visual detectors. Such 
that multiple regions of the label may be evaluated to deter 
mine whether to enable operation of the refill container. The 
following description and annexed drawings set forth certain 
illustrative aspects and implementations. These are indicative 
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of but a few of the various ways in which one or more aspects 
can be employed. Other aspects, advantages, and novel fea 
tures of the disclosure will become apparent from the follow 
ing detailed description when considered in conjunction with 
the annexed drawings. 

DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a flow diagram illustrating a method of 
keying a refill container for a dispensing system, according to 
Some embodiments. 
0011 FIG. 2 is an illustration of a label, applied to a refill 
container, comprising a first region, according to some 
embodiments. 
0012 FIG. 3 is an illustration of a label, applied to a refill 
container, comprising a first region and a second region, 
according to some embodiments. 
0013 FIG. 4 is an illustration of a label, applied to a refill 
container, comprising a first region on a first Surface of the 
refill container, a second region on a second side of the refill 
container, and an inactive region on the first Surface of the 
refill container, according to Some embodiments. 
0014 FIG. 5 is an illustration of a label, applied to a refill 
container, comprising a first region, according to some 
embodiments. 
0015 FIG. 6 is an illustration of a 3D label, applied to a 

refill container, comprising a first 3D region and a second 3D 
region, according to some embodiments. 
0016 FIG. 7 is a component block diagram illustrating a 
system for controlling operation of a refill container, accord 
ing to Some embodiments. 
0017 FIG. 8 is a component block diagram illustrating a 
system for controlling operation of a refill container, accord 
ing to Some embodiments. 
0.018 FIG. 9 is an illustration of an illuminator, a visual 
detector, and a validator, according to Some embodiments. 
0019 FIG. 10 is an illustration of an example computer 
readable medium wherein processor-executable instructions 
configured to embody one or more of the provisions set forth 
herein may be comprised. 

DETAILED DESCRIPTION 

0020. The claimed subject matter is now described with 
reference to the drawings, wherein like reference numerals 
are generally used to refer to like elements throughout. In the 
following description, for purposes of explanation, numerous 
specific details are set forth in order to provide an understand 
ing of the claimed subject matter. It is evident, however, that 
the claimed subject matter can be practiced without these 
specific details. In other instances, structures and devices are 
illustrated in block diagram form in order to facilitate describ 
ing the claimed subject matter. 
0021. An embodiment of keying a refill container for a 
dispensing system is illustrated by an exemplary method 100 
of FIG. 1, and one or more labels formed by such a method 
ology are illustrated in FIGS. 2-6. At 102, the method starts. 
The dispensing system may be configured to dispense mate 
rial. Such as liquid, from a refill container based upon a label 
of the refill container satisfying a dispensing key, Such as a 
color key component (e.g., cylindrical color coordinates 
derived from a hue, Saturation, luminance (HSL) model), a 
shape key component, a texture key component, etc. It may be 
appreciated that the refill container may function to dispense 
material contained therein. In an example, the dispensing 
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system and the refill container may act in concert to dispense 
material to a user. At 104, the label is applied to the refill 
container. In an example, the label is affixed or attached to the 
refill container. In another example, the label is directly 
printed onto the refill container. In another example, such as 
where the label comprises a texture, for example, the label is 
formed within or as part of the refill container. For example, 
where the refill container is formed from a molded plastic, the 
label (e.g., and/or indicia thereof) may be incorporated into 
the mold used to form the refill container. The label may, 
however, be made as part of the refill container in other 
manners as well. It will be appreciated that any one or more of 
the foregoing and/or other label creation, application, etc. 
techniques may be used alone or in combination with one 
another (e.g., where a label has a first region comprising color 
indicia and second region comprising texture indicia, where a 
first label has a first region with a first type of indicia and a 
second label has a second region with a second type of indicia, 
etc.). Application of a label, a label that is applied and/or like 
Verbiage is intended to comprise any one or more of foregoing 
scenarios (e.g., attached, printed on, integral with, etc.). 
0022. The label comprises one or more regions having 
indicia (e.g., color, shape, texture, etc.) detectable by the 
dispensing system. For example, the label comprises a first 
region having a first indicia and a second region having a 
second indicia. If the first indicia and the second indicia 
satisfy a dispensing key, then the dispensing system enables 
operation of the refill container (e.g., installation of the refill 
container, dispensing of material from the refill container, 
etc.), otherwise the dispensing system does not enable opera 
tion of the refill container (e.g., because the refill container is 
not genuine, the refill container is an incorrect refill container 
type for the particular dispensing system, etc.). In some 
embodiments, the label is formed, at least in part, from an ink 
that changes properties (e.g., visibility, color, texture, shape, 
etc.) based upon time, humidity, temperature, light, and/or 
other factors. In an example, the dispensing key may corre 
spond to a first key component associated with a first state of 
the label at a first point in time (e.g., before alteration of the 
ink), and a second key component associated with a second 
state of the label at a second point intime (e.g., after alteration 
of the ink overtime and/or based upon the label being exposed 
to humidity, temperature, light, etc.). 
0023. In some embodiments, a refill container 202 has a 
label comprising a first region having a shaped indicia, as 
illustrated by example 200 of FIG. 2. In the illustrated 
example, the shaped indicia comprises a star shaped indicia 
204. When the refill container 202 is placed into a housing of 
a dispensing system, the dispensing system may determine 
whether the star shaped indicia 204 corresponds to a dispens 
ing key, Such as a star shaped key component. In an example, 
a visual detector of a dispensing system may detect interac 
tion of emitted light with the star shaped indicia 204. For 
example, the visual detector may identify a first colored por 
tion 204a (e.g., black) that outlines a second colored portion 
204b (e.g., white). A validator of the dispensing system may 
determine whether the star shaped indicia 204 corresponds to 
a dispensing key, such as the star shaped key component. If 
the star shaped indicia 204 satisfies the dispensing key (e.g., 
the first colored portion 204a and/or 204b corresponds to a 
shape(s) and/or a color(s) of the star shaped key component), 
then the dispensing system enables operation of the refill 
container 202. Otherwise, the dispensing system does not 
enable operation of the refill container 202 (e.g., the star 
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shaped key component corresponds to a particular range of 
green colors). In this way, one or more shape-based labeling 
techniques may be used to label refill containers to selectively 
enable dispensing material therefrom, for example. 
0024. In some embodiments, a refill container 302 has a 
label comprising multiple indicia. For example, the label may 
comprise a first region having a circular shaped indicia 306 
and a second region having an octagonal shaped indicia 304. 
as illustrated by example 300 of FIG. 3. The first region is 
separated from the second region by an inactive region 308 
(e.g., a region that does not affect operation of the refill 
container 302). The circular shaped indicia 306 is configured 
according to a red color and a circular shape, and the octago 
nal shaped indicia 304 is configured according to a green 
color and an octagonal shape. In an example, a first visual 
detector of a dispensing system may detect interaction of 
emitted light with the circular shaped indicia 306. A validator 
of the dispensing system may determine whether the circular 
shaped indicia 306 corresponds to a dispensing key (e.g., a 
first shape key component and/or a first color key compo 
nent). A second visual detector of the dispensing system may 
detect interaction of emitted light with the octagonal shaped 
indicia 304. The validator of the dispensing system may 
determine whether the octagonal shaped indicia 304 corre 
sponds to the dispensing key (e.g., a second shape key com 
ponent and/or a second color key component). If the circular 
shaped indicia 306 and/or the octagonal shaped indicia 304 
satisfy the dispensing key (e.g., where a first shape criterion is 
a circular shape, a first color criterion is red, a second shape 
criterion is an octagonal shape, and a second color criterion is 
green), then the dispensing system enables operation of the 
refill container 302. Otherwise, the dispensing system does 
not enable operation of the refill container 302 (e.g., where a 
first color criterion corresponds to purple instead of red). It 
may be appreciated that in another example, the dispensing 
key may merely comprise the first color key component and 
the second color key component (e.g., but no shape key com 
ponents). In this way, the validator may enable or disable 
operation of the refill container 302 based upon determining 
whether the red color of the circular shaped indicia 306 and 
the green color of the octagonal shaped indicia 304 satisfy the 
first color key component and the second color key compo 
nent. In this way, one or more color labeling techniques 
and/or one or more shape-based labeling techniques may be 
used to label refill containers to selectively enable dispensing 
material therefrom, for example. 
0025. In some embodiments, a refill container 402 has a 
label comprising multiple indicia. For example, the label may 
comprise a first region having a star shaped indicia 406, a 
second region 408 having a cross shaped indicia 408, and an 
inactive region 404, as illustrated by example 400 of FIG. 4. 
The inactive region 404 may be applied to the refill container 
402 as a “fake” region that does not affect operation of the 
refill container 402. Accordingly, the star shaped indicia 406 
and the cross shaped indicia 408, but not the inactive region 
404, may be compared with a dispensing key to determine 
whether operation of the refill container 402 is to be enabled. 
In this way, the inactive region 404 may be applied to refill 
containers to mitigate replication of labels (e.g., counterfeit 
labels) used to enable operation of refill containers (e.g., by 
creating uncertainty as to what particular indicia will trigger 
operation of a refill container). 
0026. In an example, the first region is located on a first 
surface 402a (e.g., a front surface) of the refill container 402 
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and the second region is located on a second Surface 402b 
(e.g., a Surface that is different than the front Surface). It may 
be appreciated that the first region, the second region, and/or 
other regions not illustrated may be located on any Surface of 
the refill container 402 (e.g., a top Surface, a bottom surface, 
a side surface, the front surface, a back surface, etc.). It will be 
appreciated that a dispensing system may comprise one or 
more visual detectors that are positioned within the dispens 
ing system such that the one or more visual detectors are 
capable of detecting respective surfaces (e.g., and indicia 
thereon) of the refill container 402. It will also be appreciated 
that the instant disclosure, including the scope of the 
appended claims are not intended to be limited to the 
examples provided herein. For example, any one or more 
shapes, colors, textures, etc. may be utilized, implemented, 
etc., and not merely star, circular, cross shapes, for example. 
0027. In some embodiments, a refill container 502 has a 
label comprising multiple indicia. For example, the label may 
comprise a first region having a textured indicia 504, as illus 
trated by example 500 of FIG. 5. The textured indicia 504 is 
configured according to an arrow shape and a nub texture. In 
an example, a visual detector of a dispensing system may 
detect interaction of emitted light with the textured indicia 
504. A validator of the dispensing system may determine 
whether the arrow shape and/or the nub texture satisfy a 
dispensing key. In an example, if the nub texture satisfies a 
texture key component, then the validator may enable opera 
tion of the refill container 502. In another example, if the nub 
texture satisfies the texture key component and the arrow 
shape satisfies a shape key component, then the validator may 
enable operation of the refill container 502. In this way, one or 
more texture labeling techniques may be used to label refill 
containers to selectively enable dispensing material there 
from, for example. 
0028. In some embodiments, a refill container 602 has a 
label comprising multiple indicia. For example, the label may 
comprise a first 3D region having a first circular indicia 604 
and a second 3D region having a first polygonal indicia 606, 
a second polygonal indicia 608, and a third polygonal indicia 
610, as illustrated by example 600 of FIG. 6. In an example, 
a first visual detector (e.g., a first RGB LED) of a dispensing 
system may detect interaction of emitted light (e.g., from a 
first white LED or other light source) with the first circular 
indicia 604. A validator of the dispensing system may deter 
mine whether a yellow color and/or a circular shape of the first 
circular indicia 604 satisfy a dispensing key, such as a first 
shape key component and/or a first color key component. A 
second visual detector (e.g., a second RGB LED) of the 
dispensing system may detect interaction of emitted light 
(e.g., from the first white LED or other light source) with the 
first polygonal indicia 606. In an example, the first circular 
indicia 604 and the first polygonal indicia 606 may beformed 
at similar or different depths. The validator may determine 
whether a red color and/or a polygonal shape of the first 
polygonal indicia 606 satisfy the dispensing key, Such as a 
second shape key component and/or a second color key com 
ponent. A third visual detector (e.g., a third RGB LED) of the 
dispensing system may detect interaction of emitted light 
(e.g., from a second white LED or other light source) with the 
second polygonal indicia 608. The validator may determine 
whether a yellow color and/or a polygonal shape of the sec 
ond polygonal indicia 608 satisfy the dispensing key, Such as 
a third shape key component and/or a third color key compo 
nent. A fourth visual detector (e.g., a fourth RGBLED) of the 
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dispensing system may detect interaction of emitted light 
(e.g., from a third white LED or other light source) with the 
third polygonal indicia 610. The validator may determine 
whether a green color and/or a polygonal shape of the third 
polygonal indicia 610 satisfy the dispensing key, Such as a 
fourth shape key component and/or a fourth color key com 
ponent. In this way, if first circular indicia 604, the first 
polygonal indicia 606, the second polygonal indicia 608, 
and/or the third polygonal indicia 610 satisfy the dispensing 
key, then operation of the refill container 602 may be enabled. 
In this way, one or more 3D labeling techniques may be used 
to label refill containers to selectively enable dispensing 
material therefrom, for example. As such, a label (e.g., or one 
or more labels) may be applied to, formed within, etc. a refill 
container Such that satisfaction of a dispensing key by the 
label may enable operation of the refill container. It will be 
appreciated that one or more of the foregoing may overlap. 
For example, a single detector component may comprise the 
one or more visual detectors (e.g., LEDs) or multiple detector 
components may comprise the one or more visual detectors 
(e.g., LEDs). At 104, the method ends. 
0029 FIG. 7 illustrates an example of a dispensing system 
700 for controlling operation of a refill container 702. The 
refill container 702 may comprise a label (e.g., a label directly 
printed onto the refill container 702, a label attached to the 
refill container 702, a label formed as part of the refill con 
tainer 702, etc.). The label may comprise a first region having 
a yellow star indicia 704. The dispensing system 700 may be 
configured to enable operation of the refill container 702(e.g., 
installation of the refill container 702, dispensing of material 
from the refill container 702, etc.) based upon whether the 
yellow star indicia 704 satisfies a dispensing key. 
0030 The dispensing system 700 comprises a housing 706 

that, in the illustrated example, is operably coupled to a door 
708. In an example, the door 708 may pivot open from the 
housing 706 so that the refill container 702 may be positioned 
within the housing 706 for installation (e.g., when operation 
of the refill container 702 is enabled as provided herein). The 
housing 706 may comprise various mechanical and/or elec 
trical components that facilitate operation of the dispensing 
system 700, Such as one or more components that dispense 
material from the refill container 702. For example, the hous 
ing 706 may comprise a motor 718 and a gear train 720 used 
to operate a dispenser 722 that is configured to dispense 
material from the refill container 702 whenauser activates the 
dispensing system 700 (e.g., a user may engage a dispense 
lever or place a hand under an optical actuator) (e.g., when 
operation of the refill container 702 is enabled as provided 
herein). 
0031. The dispensing system 700 may be configured con 

trol operation of the refill container 702 based upon the label, 
Such as the yellow star indicia 704, satisfying a dispensing 
key. The dispensing system 700 may comprise a first illumi 
nator 712, such as a white LED or other light source. The first 
illuminator 712 may be configured to emit light 740 substan 
tially towards the first region (e.g., towards the yellow star 
indicia 704) of the label of the refill container 702. In an 
example, a gasket 710 may be configured to block ambient 
light during operation of the first illuminator 712 (e.g., the 
gasket 710 may form a Substantially opaque seal around the 
first region of the label when the refill container is seated 
within the housing 706). The dispensing system 700 may 
comprise a first visual detector 714. It may be appreciated that 
the first visual detector 714 may comprise various types of 
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visual detection components, such as one or more light-emit 
ting diodes (LEDs), a red, green, blue (RGB) LED, an optical 
sensor, a photodiode, a photosensor, an active pixel sensor, a 
camera, etc. (e.g., an example of an RGBLED is illustrated in 
example 900 of FIG. 9). The first visual detector 714 is 
configured to detect a first indicia, such as the yellow star 
indicia 704, of the first region based upon interaction (e.g., 
reflection 742) of the emitted light, from the first illuminator 
712, with the first region. For example, the first visual detector 
714 may identify one or more detected color levels of the 
yellow star indicia 704, such as a red color level correspond 
ing to conductivity associated with a red LED, a green color 
level corresponding to conductivity associated with a green 
LED, and/or a blue color level corresponding to conductivity 
associated with a blue LED (e.g., based upon wavelength(s) 
of light reflected from the yellow star indicia 704). In an 
example, a hue, Saturation, luminance (HSL) model or other 
color model may be used to convert the one or more detected 
color levels into detected cylindrical color coordinates that 
may be compared to acceptable cylindrical color coordinates 
specified by the dispensing key. 
0032. The dispensing system 700 may comprise a valida 
tor 716 that is configured to compare the yellow star indicia 
704 with the dispensing key. In an example, responsive to the 
yellow star indicia 704 satisfying the dispensing key (e.g., the 
detected cylindrical color coordinates may correspond to the 
acceptable cylindrical color coordinates specified by the dis 
pensing key), the validator 716 enables operation of the refill 
container 702 such that the housing 706 accepts installation 
of the refill container 702 and/or the dispenser 722 dispenses 
material of the refill container 702 (e.g., the motor 718, the 
gear train 720, and/or other components within the housing 
706 may become operational). Otherwise, the validator 716 
does not enable operation of the refill container 702 because 
the label, such as the yellow star indicia 704, does not satisfy 
the dispensing key (e.g., the refill container 702 is not genu 
ine, is not the correct refill container type, etc.). 
0033 FIG. 8 illustrates an example of a dispensing system 
800 for controlling operation of a refill container 802. The 
refill container 802 may comprise a label (e.g., a label directly 
printed onto the refill container 802, a label attached to the 
refill container 802, a label formed as part of the refill con 
tainer 802, etc.). The label may comprise a first region having 
a yellow star indicia 804 and a second region comprising a 
purple polygon indicia 822. The dispensing system 800 may 
be configured to enable operation of the refill container 802 
(e.g., installation of the refill container 802, dispensing of 
material from the refill container 802, etc.) based upon 
whether the yellow star indicia 804 and/or the purple polygon 
indicia 822 satisfy a dispensing key. 
0034. The dispensing system 800 comprises a housing 806 
that may comprise various mechanical and/or electrical com 
ponents that facilitate operation of the dispensing system 800, 
such as dispensing material from the refill container 802. The 
dispensing system 800 may be configured to control opera 
tion of the refill container 802 based upon the label, such as 
the yellow star indicia 804 and/or the purple polygon indicia 
822, Satisfying the dispensing key. 
0035. The dispensing system 800 may comprise a first 
illuminator 812, such as a white LED or other light source. 
The first illuminator 812 may be configured to emit light 840 
Substantially towards the first region (e.g., towards the yellow 
star indicia 804) of the label of the refill container 802. In an 
example, a first gasket 810 may be configured to block ambi 
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ent light during operation of the first illuminator 812 (e.g., the 
gasket 810 may form a Substantially opaque seal around the 
first region of the label when the refill container is seated 
within the housing 806). The dispensing system 800 may 
comprise a first visual detector 814 that is configured to detect 
a first indicia, such as the yellow star indicia 804, of the first 
region based upon interaction (e.g., reflection 842) of the 
emitted light, from the first illuminator 812, with the first 
region. For example, the first visual detector 814 may detect 
one or more detected color levels of the yellow star indicia 
804, such as a red color level corresponding to conductivity 
associated with a red LED, a green color level corresponding 
to conductivity associated with a green LED, and/or a blue 
color level corresponding to conductivity associated with a 
blue LED (e.g., based upon wavelength(s) of light reflected 
from the yellow star indicia 804). The one or more detected 
color levels of the yellow star indicia 804 may be compared 
with a first color key component and/or a first shape key 
component of the dispensing key. 
0036. The dispensing system 800 may comprise a second 
illuminator 818, such as a white LED or other light source. 
The second illuminator 818 may be configured to emit light 
850 substantially towards the second region (e.g., towards the 
purple polygon indicia 822) of the label of the refill container 
802. In an example, a second gasket 808 may be configured to 
block ambient light during operation of the second illumina 
tor 818 (e.g., the second gasket 808 may form a substantially 
opaque seal around the second region of the label when the 
refill container is seated within the housing 806). The dis 
pensing system 800 may comprise a second visual detector 
820 that is configured to detect a second indicia, such as the 
purple polygon indicia 822, of the second region based upon 
interaction (e.g., reflection 852) of the emitted light, from the 
second illuminator 818, with the second region. For example, 
the second visual detector 820 may detect one or more second 
detected color levels of the purple polygon indicia 822, such 
as a second red color level corresponding to conductivity 
associated with a red LED, a second green color level corre 
sponding to conductivity associated with agreen LED, and/or 
a second blue color level corresponding to conductivity asso 
ciated with a blue LED (e.g., based upon wavelength(s) of 
light reflected from the purple polygon indicia 822). The one 
or more second detected color levels of the purple polygon 
indicia 822 may be compared with a second color key com 
ponent and/or a second shape key component of the dispens 
ing key. 
0037. The dispensing system 800 may comprise a valida 
tor 816 that is configured to compare the yellow star indicia 
804 and/or the purple polygon indicia 822, such as the one or 
more detected color levels and/or the one or more second 
detected color levels, with the dispensing key. That is, respon 
sive to the yellow star indicia 804 and/or the purple polygon 
indicia 822 satisfying the dispensing key, the validator 816 
enables operation of the refill container 802 such that the 
housing 806 accepts installation of the refill container 802. 
the dispenser dispenses material of the refill container 802. 
etc. Otherwise, the validator 816 does not enable operation of 
the refill container 802 because the label, such as the yellow 
star indicia 804 and/or the purple polygon indicia 822, do not 
satisfy the dispensing key (e.g., the refill container 802 is not 
genuine and/or is not the correct refill container type). 
0038 FIG. 9 illustrates an example 900 of a dispensing 
system 902 comprising an illuminator 904, a visual detector 
926, and a validator 924. In an example, the illuminator 904 
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comprises a white light-emitting diode (LED) or other light 
source. For example, the white LED may comprise a diode 
918 that is coupled to ground through a resistor 916. The 
illuminator 904 is configured to emit light substantially 
towards one or more regions of a label of a refill container. In 
an example, the visual detector 926 comprises a red, green, 
blue light-emitting diode (RGBLED) comprising a first pho 
todiode 906 (e.g., used to detect a red color level, such as 
based upon a wavelength corresponding to red), a second 
photodiode 908 (e.g., used to detect a green color level, such 
as based upon a wavelength corresponding to green), and/or a 
third photodiode 910 (e.g., used to detect a blue color level, 
Such as based upon a wavelength corresponding to blue). For 
example, the first photodiode 906 comprises a reverse biased 
diode 912 that is coupled to ground through a resistor 914 
(e.g., a 1 megaohm resistor or a resistor having a relatively 
large resistance). 
0039. In an example, a photodiode is configured to operate 
in a photovoltaic detection mode, such that the photodiode 
produces a Voltage when exposed to light. In another 
example, a photodiode is configured to operate in a photo 
conductive detection mode, Such that electrical conductivity 
of the photodiode is controlled based upon exposure to light 
(e.g., a photocurrent is created based upon the detected light). 
In some embodiments, an LED is charged to a first Voltage, 
Such as a Voltage representing a logical 1 (e.g., charged to 5 
voltages within 100 to 200 microseconds). The charge of the 
first voltage is substantially maintained by the LED based 
upon inherent capacitance properties of the LED. Under 
reverse bias conditions, light intensity of light incident on the 
LED corresponds to a photocurrent produced by the LED. In 
an example, Voltage of the LED is polled to determine a decay 
time corresponding to a time span from when the LED is 
charged to the first voltage until the LED discharges to a 
second Voltage. Such as a Voltage representing a logical 0. The 
decay time is inversely proportional to an amount of light 
detected by the LED, and thus the photocurrent can be cal 
culated based upon the decay time. That is, when the LED 
detects relatively increased amounts of light, the LED dis 
charges faster, thus resulting in a decreased decay time. When 
the LED detects relatively decreased amounts of light, the 
LED discharges slower, thus resulting in an increased decay 
time. 

0040. The validator 924 may be configured to detect color 
levels associated with the label based upon light detected by 
of the first photodiode 906, the second photodiode 908, and/ 
or the third photodiode 910 (e.g., based upon a photocurrent, 
Voltage level, decay time, etc.). It may be appreciated that a 
wide variety of electrical-based and/or software-based detec 
tion techniques may be used to identify color, shape, and/or 
texture of a label, and that merely a few examples are pro 
vided for illustrative purposes. The validator 924 may be 
configured to convert the electrical measurement data (e.g., 
conductivity, Voltage, current, etc.) into detected cylindrical 
color coordinates derived from a hue, Saturation, and lumi 
nance (HSL) model. In this way, the validator 924 may com 
pare the detected cylindrical color coordinates with accept 
able cylindrical color coordinates specified by a dispensing 
key, for example. 
0041. In some embodiments, a label for use on a refill 
container for a dispensing system is provided. The label may 
be used to train the dispensing system for improved accuracy 
in detecting acceptable color codes on labels for enabling 
operation of refill containers by the dispensing system. That 
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is, the dispensing system may be initially calibrated with an 
analog dispensing key. In an example, the analog dispensing 
key may correspond to one or more analog color tolerance 
ranges specifying analog ranges of acceptable color values 
(e.g., red, blue, green, and white levels). However, accuracy 
of the analog dispensing key may be diminished based upon 
various factors, such as inaccuracy of color detection tech 
nology (e.g., the dispensing system may comprise photo 
diodes as opposed to Sophisticated color detection technology 
due to a tradeoff of color detection accuracy for cost effi 
ciency), color variations in label print runs or printing 
machines, etc. Accordingly, the dispensing system may be 
trained by modifying the analog dispensing key to create a 
refined analog dispensing key based upon feedback provided 
by color codes on labels. 
0042. In an example, the label comprises one or more 
color codes (e.g., circular shaped indicia 306 comprises a red 
color code and octagonal shaped indicia 304 comprises a 
green color code, as illustrated in FIG. 3). For example, the 
label comprises a first color code (e.g., a blue color code 
corresponding to a shade of blue) detectable by the dispens 
ing system. The dispensing system may maintain the analog 
dispensing key specifying one or more analog color tolerance 
ranges. Such as a first analog color tolerance range (e.g., a 
range of blue colors) and a second analog color tolerance 
range (e.g., a range of green colors that are adjacent to blue 
colors on a color wheel). It may be appreciated that the analog 
dispensing key may not be initially calibrated with correct 
analog color tolerance ranges, and thus may initially specify 
more acceptable color ranges than are to be accepted (e.g., 
blue colors codes, but not green color codes, are actually to be 
accepted, however, initial calibration may be inaccurately 
specified shades of green). If a color code of a label satisfies 
at least one analog color tolerance range specified by the 
analog dispensing key, then the dispensing system may 
enable operation of the refill container, otherwise the dispens 
ing system may not enable operation of the refill container. If 
the color code Satisfies the first analog color tolerance range 
(e.g., the blue color is within the range of blue colors) and not 
the second analog color tolerance range, then the dispensing 
system modifies at least one of the first analog color tolerance 
range or the second analog color tolerance range to create a 
refined analog dispensing key. In an example, the first analog 
color tolerance range is affirmed. In another example, the 
second analog color tolerance range is removed (e.g., the 
analog dispensing key may have been initially calibrated to 
detect blue and/or green as acceptable colors, however, the 
blue color code of the label may be used to refine the analog 
dispensing key to merely accept shades of blue, thus filtering 
out shades of green that were not actually supposed to be 
acceptable colors). In another example, the second analog 
color tolerance range may be narrowed (e.g., the secondana 
log color tolerance range may be narrowed to merely corre 
spond to shades of green that are similar to blue). In this way, 
the analog dispensing key may be refined based upon color 
codes of labels detected by the dispensing system (e.g., a first 
label of a first refill container, a second label of a second refill 
container, a threshold number of labels before the dispensing 
system disables further refinement of the analog dispensing 
key, etc.). 
0043. In an example, the first color code is affixed (e.g., as 
a first indicia) to a first side of the refill container and a second 
color code of the label is affixed (e.g., as a second indicia) to 
a second side of the refill container. It may be appreciated that 
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the label may comprise any number of color codes arranged 
according to various configurations (e.g., shapes, sizes, ori 
entations, etc.). In an example, the first color code, and/or 
second color code, etc. may comprise ink that changes based 
upon time, humidity, temperature, light, and/or other factors. 
0044. In an example, the dispensing system comprises a 
validator configured to implement fuZZylogic to learn based 
upon labels detected by the dispensing system. The validator 
may be configured to modify the analog dispensing key to 
create the refined analog dispensing key. 
0045. In some embodiments, a label comprises a first color 
code detectable by a dispensing system. The first color code 
may be configured to invoke the dispensing system to gener 
ate an analog dispensing key specifying a first analog color 
tolerance range and a second analog color tolerance range 
used to determine whether the dispensing system enables 
operation of a second refill container Subsequently associated 
with the dispensing system. The first analog color tolerance 
range and/or the second analog color tolerance range may be 
modified based upon detection of a second color code affixed 
to the second refill container. In this way, the analog dispens 
ing key may be refined. 
0046. In an embodiment of a label for use on a refill con 
tainer for a dispensing system, a dispensing system comprises 
a first color code detectable by the dispensing system com 
prising an analog dispensing key specifying a first analog 
color tolerance range and a second analog color tolerance 
range. Such that responsive to the first color code correspond 
ing to the first analog color tolerance range and not the second 
analog color tolerance range, then the dispensing system 
modifies at least one of the first analog color tolerance range 
or the second analog color tolerance range to create a refined 
analog dispensing key. 
0047. In an embodiment, the first color code is configured 
to invoke the dispensing system to remove the second analog 
color tolerance range responsive to the first color code corre 
sponding to the first analog color tolerance range and not the 
second analog color tolerance range. 
0048. In an embodiment, the first color code is configured 
to invoke the dispensing system to narrow the second analog 
color tolerance range responsive to the first color code corre 
sponding to the first analog color tolerance range and not the 
second analog color tolerance range. 
0049. In an embodiment, the first color code is configured 
to invoke the dispensing system to confirm the first analog 
color tolerance range as an acceptable color code for activa 
tion of the dispensing system responsive to the first color code 
corresponding to the first analog color tolerance range and not 
the second analog color tolerance range. 
0050. In an embodiment, the first color code is configured 
to invoke the dispensing system to enable operation of the 
refill container based upon the first color code satisfying at 
least one of the first analog color tolerance range or the second 
analog color tolerance range. 
0051. In an embodiment, a second color code is detectable 
by the dispensing system, Such that if the first color code and 
the second color code Satisfy the analog dispensing key, then 
the dispensing system enables operation of the refill con 
tainer, otherwise the dispensing system does not enable 
operation of the refill container. 
0052. In an embodiment, the first analog color tolerance 
range corresponds to a first color and the second analog color 
tolerance range corresponding to a second color. 
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0053. In an embodiment, the first color is adjacent to the 
second color within a color wheel. 
0054. In an embodiment, the first color code corresponds 
to a first color and the second color code corresponding to a 
second color. 
0055. In an embodiment, the first color code is affixed to a 

first portion of the refill container and the second color code is 
affixed to a second portion of the refill container. 
0056. In an embodiment, the first color code is affixed to a 

first side of the refill container and the second color code is 
affixed to a second side of the refill container. 
0057. In an embodiment, the first color code comprises ink 
that changes based upon at least one of time, humidity, tem 
perature, or light. 
0058. In an embodiment, the first color code comprises a 

first shape and the second color code comprising a second 
shape. 
0059. In an embodiment of a label for use on a refill con 
tainer for a dispensing system, a dispensing system comprises 
a first color code detectable by the dispensing system com 
prising an analog dispensing key specifying an analog color 
tolerance range, the first color code configured to invoke the 
dispensing system to modify the analog color tolerance range 
to create a refined analog dispensing key based upon detected 
color data associated with detection of the first color code. 
0060. In an embodiment, the first color code is configured 
to invoke the dispensing system to narrow the analog color 
tolerance range responsive to the first color code correspond 
ing to the analog color tolerance range. 
0061. In an embodiment, the first color code is configured 
to invoke the dispensing system to expand the analog color 
tolerance range responsive to the first color code not corre 
sponding to the analog color tolerance range. 
0062. In an embodiment, the first color code is configured 
to invoke the dispensing system to confirm the analog color 
range within the refined analog dispensing key responsive to 
the first color code corresponding to the analog color toler 
ance range. 
0063. In an embodiment, the first color code is configured 
to invoke the dispensing system to create a second analog 
color tolerance range within the refined analog dispensing 
key responsive to the first color code falling outside the ana 
log color tolerance range. 
0064. In an embodiment of a label for use on a refill con 
tainer for a dispensing system, a dispensing system comprises 
a first color code detectable by the dispensing system, the first 
color code configured to invoke the dispensing system to 
generate an analog dispensing key specifying a first analog 
color tolerance range and a second analog color tolerance 
range used to determine whether the dispensing system 
enables operation of a second refill container Subsequently 
associated with the dispensing system. 
0065. In an embodiment, at least one of the first analog 
color tolerance range or the second analog color tolerance 
range is modifiable based upon detection of a second color 
code affixed to the second refill container. 
0066 Still another embodiment involves a computer-read 
able medium comprising processor-executable instructions 
configured to implement one or more of the techniques pre 
sented herein. An example embodiment of a computer-read 
able medium or a computer-readable device that is devised in 
these ways is illustrated in FIG. 10, wherein the implemen 
tation 1000 comprises a computer-readable medium 1008, 
such as a CD-R, DVD-R, flash drive, a platter of a hard disk 
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drive, etc., on which is encoded computer-readable data 1006. 
This computer-readable data 1006, such as binary data com 
prising at least one of a Zero or a one, in turn comprises a set 
of computer instructions 1004 configured to operate accord 
ing to one or more of the principles set forth herein. In some 
embodiments, the processor-executable computer instruc 
tions 1004 are configured to perform a method 1002, such as 
at least some of the exemplary method 100 of FIG. 1, for 
example. In some embodiments, the processor-executable 
instructions 1004 are configured to implement a system, Such 
as at least some of the exemplary system 700 of FIG. 7 and/or 
at least some of the exemplary system 800 of FIG. 8, for 
example. Many Such computer-readable media are devised by 
those of ordinary skill in the art that are configured to operate 
in accordance with the techniques presented herein. 
0067. Although the subject matter has been described in 
language specific to structural features or methodological 
acts, it is to be understood that the subject matter defined in 
the appended claims is not necessarily limited to the specific 
features or acts described above. Rather, the specific features 
and acts described above are disclosed as example forms of 
implementing the claims. 
0068 
“module.” “system”, “interface', and the like are generally 
intended to refer to a computer-related entity, either hard 
ware, a combination of hardware and Software, Software, or 
Software in execution. For example, a component includes a 
process running on a processor, a processor, an object, an 
executable, a thread of execution, a program, or a computer. 
By way of illustration, both an application running on a 
controller and the controller can be a component. One or more 
components residing within a process or thread of execution 
and a component is localized on one computer or distributed 
between two or more computers. 
0069. Furthermore, the claimed subject matter is imple 
mented as a method, apparatus, or article of manufacture 
using standard programming or engineering techniques to 
produce software, firmware, hardware, or any combination 
thereof to control a computer to implement the disclosed 
subject matter. The term “article of manufacture' as used 
herein is intended to encompass a computer program acces 
sible from any computer-readable device, carrier, or media. 
Of course, many modifications may be made to this configu 
ration without departing from the scope or spirit of the 
claimed Subject matter. 
(0070 Further, unless specified otherwise, “first,” “sec 
ond' or the like are not intended to imply a temporal aspect, 
a spatial aspect, an ordering, etc. Rather, such terms are 
merely used as identifiers, names, etc. for features, elements, 
items, etc. For example, a first shape and a second shape 
generally correspond to shape A and shape B or two different 
or identical shapes or the same shape. 
0071 Moreover, “exemplary” is used hereinto mean serv 
ing as an example, instance, illustration, etc., and not neces 
sarily as advantageous. As used in this application, 'or' is 
intended to mean an inclusive 'or' rather than an exclusive 
“or. In addition, “a” and “an as used in this application are 
generally to be construed to mean “one or more unless 
specified otherwise or clear from context to be directed to a 
singular form. Also, at least one of A and B or the like 
generally means A or B or both A and B. Furthermore, to the 
extent that “includes”, “having”, “has”, “with, or variants 

As used in this application, the terms "component'. 
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thereof are used in either the detailed description or the 
claims, such terms are intended to be inclusive in a manner 
similar to "comprising. 
0072 Also, although the disclosure has been shown and 
described with respect to one or more implementations, 
equivalent alterations and modifications will occur to others 
skilled in the art based upon a reading and understanding of 
this specification and the annexed drawings. The disclosure 
includes all such modifications and alterations and is limited 
only by the scope of the following claims. 

1. A label for use on a refill container for a dispensing 
System, comprising: 

a first region having first optical reflecting indicia detect 
able by the dispensing system such that if the first optical 
reflecting indicia reflects a specified pattern that satisfies 
a dispensing key of the dispensing system upon being 
exposed to light, the dispensing system enables opera 
tion of the refill container. 

2. The label of claim 1, the label integral with the refill 
container. 

3. The label of claim 1, the first optical reflecting indicia 
corresponding to at least one of a color, a two-dimensional 
shape, a three-dimensional shape, or a texture. 

4. The label of claim 1, comprising: 
a second region having second indicia detectable by the 

dispensing system for enabling operation of the refill 
container. 

5. The label of claim 4, the second indicia corresponding to 
at least one of a color, a two-dimensional shape, a three 
dimensional shape, or a texture. 

6. The label of claim 4, the first region separated from the 
second region by an inactive region. 

7. The label of claim 1, the first optical reflecting indicia 
comprising ink that changes based upon at least one of time, 
humidity, temperature, or light. 

8. The label of claim 1, comprising: 
an inactive region that does not affect operation of the refill 

container. 
9. The label of claim 4, the first region located on a first 

Surface of the refill container and the second region located on 
a second surface of the refill container. 

10. The label of claim 4, the dispensing key comprising a 
first key component for the first optical reflecting indicia and 
a second key component, different than the first key compo 
nent, for the second indicia. 

11. A dispensing system for controlling operation of a refill 
container, comprising: 

a dispenser configured to dispense a material of the refill 
container, 

a first illuminator configured to emit light Substantially 
towards a first region of a label of the refill container; 

a first visual detector configured to detect a pattern of light 
reflected from a first indicia of the first region based 
upon an interaction of the light with the first region; and 

a validator for: 
comparing the pattern of light reflected from the first 

indicia with a dispensing key; and 
responsive to the pattern of light satisfying the dispens 

ing key, enabling operation of the refill container Such 
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that the dispenser at least one of dispenses the mate 
rial of the refill container or accepts installation of the 
refill container. 

12. The dispensing system of claim 11, comprising: 
a second illuminator configured to emit second light Sub 

stantially towards a second region of the label; and 
a second visual detector configured to detect a second 

pattern of light reflected from a second indicia of the 
second region based upon an interaction of the second 
light with the second region. 

13. The dispensing system of claim 12, the validator: 
comparing the second pattern of light reflected from the 

second indicia with the dispensing key; and 
responsive to the second pattern of light satisfying the 

dispensing key, enabling operation of the refill con 
tainer. 

14. The dispensing system of claim 11, comprising: 
a gasket configured to block ambient light during operation 

of the first illuminator. 
15. The dispensing system of claim 11, the first illuminator 

comprising a white light emitting diode (LED), the first visual 
detector comprising an RGB LED, and the dispensing key 
corresponding to one or more color values. 

16. The dispensing system of claim 12, the label compris 
ing a three-dimensional shape, the first region comprising a 
first side of the three-dimensional shape and the second 
region comprising a second side of the three-dimensional 
shape. 

17. The dispensing system of claim 15, the validator: 
detecting conductivity associated with the RGB LED; and 
converting the conductivity to values one or more detected 

color values. 
18. A method for keying a refill container for a dispensing 

System, comprising: 
applying a label to a refill container, the label comprising: 

a first region having a first optical reflecting indicia 
detectable by the dispensing system and a second 
region having a second indicia detectable by the dis 
pensing system, such that if the first optical reflecting 
indicia reflects a specified pattern that satisfies a dis 
pensing key and the second indicia satisfies the dis 
pensing key, the dispensing system enables operation 
of the refill container. 

19. The method of claim 18, comprising at least one of: 
forming the label from ink that changes based upon at least 

one of time, humidity, temperature, or light; 
forming the label as three-dimensional label, the first indi 

cia corresponding to a first depth and the second indicia 
corresponding to a second depth; 

forming the label using a first texture for the first indicia 
and a second texture for the second indicia; and 

forming the label using at least one of a first color or a first 
shape for the first indicia and at least one of a second 
color or second shape for the second indicia. 

20. The dispensing system of claim 11, the validator refin 
ing a color tolerance range associated with the dispensing key 
based upon the comparing. 
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