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SPECI FI CATI ON  FI ELD [0001] The invention relates to a
sinmpl e one-step nethod that allows a User to
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rel ated device by insertingpgp T'tdggust ry standard
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i mge or sequence of static images in which the |oca
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uns o IGEGRAYND YK MEYENHEN.,  Ref erence Bryn Mawr

Uni versity, Triptych: the Tri-College Digital Library
article

[0002] The invention most closely corresponds with USPTO Class 358/1.5
wherein Class 358 includes communication or reproduction of a static image or
sequence of static images in which the local light, or density variations composing the
image do not vary with time. The sub-class includes subject matter wherein the
position or speed of the marking means or image medium modifies the presentation of
the data.

[0003] In its simplest form, the invention comprises a method combining a
software program with a physical color target to be inserted into an optical scanner or
related device with the purpose of automatically calibrating the scanner or device for
optimal color reproduction on a finished scan (for purposes of simplicity, the device

most illustrated herein will be a standard scanner).



on website URL http://triptych brynmaw

edu/ gui des/ scanner htm . Further reference to

Aut omati c scanner calibration, Mrgaret Mtanmed, US
Patent 6,327,047, indicates a current nmethod of self
calibration, but is limted to gray scale, and
requires a target to be attached to a |ead page of a
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and automatically calibrate their own scanner.

Periodic calibration will enable a User to obtain

consi stent and optim zedrHEeNNENTIONOM t hei r scanner

over the life of the scanner, and thus elimnate the

nat ural degradation in performance that results from
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illum nant determ nes the actual color observed on a

resul ting scanned image. In the inventive nethod, the
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the natural degradation in performance that results from an aging machine.

[0006] In a scanning process, the illuminant determines the actual color
observed on a resulting scanned image. In the inventive method, the illuminant is
assumed to be a CCFL or standard fluorescent lamp wherein the phosphor emits white
light. All devices that e;re used in digital image manipulation like digital still

cameras, video-cameras, scanners, monitors, video grabbers and printers each have



I mages were created wth. Too dark, too light or flat

i mges are the nbst common indication of uncontroll ed
transfer characteristics. The hue-shift that is a

di rect consequence of non-linear transformations is

too often left wi thout any consideration. [0008] The
fact that the view ng gamma varies greatly between
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[0010] The inventive method calibrates and compensates for the

aforementioned characteristic issues in a simple “one click” process readily utilized
by even the least sophisticated computer user. A User simply inserts a standard color
target into their scanner and depresses the scan button. Here by way of example, we

use a Kodak Q-60 target. The inventive user interface is launched and appears on the
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User's conputer screen. The User then sinply selects
"acquire target"” on the interface. During the

acqui sition, the scanner is placed in a known node,
the lanp stabilized, and the test target is scanned.
Once the entire scan target is received by the
inventive sof tware, advanced pattern recognition is
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[0014] The invention is described in further detail by reference to the drawings in
which:

[0015] Fig. 1; depicts a theoretical upper limit for bit-depth compression using the

gamma function.



4 [0016] Fig. 2; is an industry standard col or target
as used for calibration. [0017] Fig. 3; is a flow
chart of the inventive nethod process for the entire
calibration process. [0018] Fig. 4; is a screenshot
of the inventive nmethod's user interface displaying an
option to initiate calibration; and [0019] Fig. 5; is
a sc L@?ﬂsglgt 2, R nlags d ¥r ARENRAsed f&%@l‘ibrétﬁh er f aC e
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il lum nate to one skilled in the art of such software
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unction a erent val ues into

F gurieio smbpd et pisda. et R Es 48] s Ehfinvention
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functiopality of gradients therein. For the
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i nver se gpooRH Thuhis tregan, the- mxdnor2 @ illsstistedainyfivegdiaivelspsimple

o bi 18 egp sk G B YOl SPREARML S cifar ofsuch

per cenﬁwage at@ﬁteommmogmmpemsaad icompytercpertions e viptle yoefigd for
the ran géé?” @Jack For gamm spaces 2.2 and
above on bit accuracy is . avai

ble in
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is t h:%mg orARing R gfnmb BeEdni DM BN Gratubd W 8SBiTue. aABFigure
of the or conponents (red, green and blgf are gut

i n ha$ forimerlys UF3§ top Blumieieaealry Saniee &5 asaired idr Pnd
the Ju%@érﬁt@&ﬁ%t of"f@ﬂcg&mahty of gradients therein. For the mathematlcally inclined,

the first derivative of the inverse gamma function, x-axis 20 is binary coded so that
the value 1 of the derivative represents the 8-bit accuracy. Y-axis 22 is coded to show
the gray percentage K%. Gamma compensation reduces accuracy in the range 0% to
75% black. For gamma spaces 2.2 and above only less than 7-bit accuracy is
available in the highlights. For color images the 7-bit resolution is the same as
color reduction by 8 times since each of the color components (red, green and blue)
are cut in half, This is approximately the same quality that the JPG format hollds
using middle compression setting. Gamma compensation 24 gains accuracy in the
range 75% to 100% black.



using m ddl e conpression setting. Ganmma conpensati on

24 gains accuracy in the range 75%to 100% bl ack. 5

[0024] Figure 2 is a representation of the Kodak Q 60

color target as being an exanple of an industry

standard color target. This target is not nmeant to be
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appear s [0027] Figure 5 illustrates the InVaIdIve SOftwhre's user infertade &5 %%ears

once the color target has been acquired 48. The color target, as cropped, is dlsplayed
on the user interface 50, and contains the color squares as indicating the match that
the inventive software has found upon calibration. Further choices are available to the
User such as repeating the crop 52, repeating the scan 54, adjusting gamma 56, or
processing the target 58. The steps in this stage of the User’s view are in point of fact

repetition of the calibration process as opposed to new tasks.
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once the color target has been acquired 48. The col or
target, as cropped, is displayed on the user
interface 50, and contains the col or squares as
indicating the match that the inventive software has
found upon calibration. Further choices are avail able
€limsie User such as repeating the crop 52, repeating
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e seleis of theyproduces elar dataiof Suif Frest 8s pOPef to said scanner
xﬁﬁmﬂdnﬁr!e ?uc%ﬁlc@)/or%t)oﬁlul&@%r interface wherein a User

may na elections as to calibration options and
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initiate calibration by chckmg on an interface icon.
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6) A method according to claim 1 implemented in a computer program.



