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(57) ABSTRACT

A method and computer software for creating an encoded
image and which can optionally include a method for
decoding the encoded image. The encoded image is prefer-
ably formed from at least one symmetric image but can be
formed from a plurality of symmetric images. Embodiments
of the present invention can be performed with physical
paper and writing utensils or can be performed via computer
software. Embodiments of the present invention can be used
for art authentication based on results obtained by decoding
an image. In one embodiment, one or more encoded image
elements can be revealed simultaneously. Optionally, how-
ever, encoded image elements can be caused to be revealed
in a series that gives a sense of motion in a manner similar
to that of motion picture animation.
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1
ENCODING AND DECODING VISUAL
INFORMATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of the
filing of U.S. Provisional Patent Application No. 62/792,
879, entitled “Decoding and Encoding Visual Information
Method”, filed on Jan. 15, 2019 and U.S. Patent Application
No. 62/864,951, filed on Jun. 21, 2019, entitled Encoding
and Decoding Visual Information, and the specifications and
claims thereof are incorporated herein by reference.

BACKGROUND OF THE INVENTION

Embodiments of the present invention relate to a method
and computer software for producing an encoded image and
a method and computer software for decoding an encoded
image.

Although encoding techniques have been known for some
time, such techniques often require sophisticated equipment
and/or sophisticated algorithms to decode the encoded infor-
mation. Other known systems require a significant amount
of time and thinking to slowly decode encoded information.
Most of the known systems are directed to encoding text.
Known systems that encode images typically require the
image to be digitally deconstructed and then mathematical
algorithms performed on the digital data of the image. There
is thus a present need for a system, method, and computer
software which can simply and quickly decode images.

BRIEF SUMMARY OF EMBODIMENTS OF
THE PRESENT INVENTION

Embodiments of the present invention relate to a method
that includes obtaining a plurality of image elements that are
at least substantially symmetric, creating a plurality of
bisected image elements by bisecting the plurality of image
elements along a plane of symmetry of each respective
image element, removing one half of each of the plurality of
bisected image elements, creating a plurality of reflected
bisected image elements by reflecting one or more portions
of the plurality of bisected image elements across the
respective plane of symmetry of each of the plurality of
bisected image elements, and creating a composite image by
at least partially overlapping at least some of the reflected
bisected image elements. The method can include embel-
lishments, which can optionally be added to at least one of
the reflected bisected image elements, at least one of the
bisected image elements, and/or to the composite image.

Obtaining a plurality of image elements can include
obtaining two image eclements, creating a plurality of
reflected bisected image elements, and creating a composite
image can include reflecting portions of two bisected image
elements and overlapping portions of two reflected bisected
image elements such that the composite image includes an
at least substantially interdigitated image.

The method can also include creating a decoding image
by obtaining a mirror image of the composite image. The
method can also include decoding at least a portion of the
composite image by aligning a plane of symmetry of at least
one of the reflected bisected image elements of the com-
posite image with a respective plane of symmetry in the
mirror image of the composite image such that the plane of
symmetry in the composite image and the plane of symme-
try in the mirror image of the composite image are atop one

10

15

20

25

30

35

40

45

50

55

60

65

2

another. The method can also include gradually moving the
mirror image of the composite image with respect to the
composite image such that a plurality of decoded images are
sequentially revealed. Optionally, creating a composite
image can include at least partially overlapping at least some
of the reflected bisected image elements such that as the
composite image is gradually decoded by moving the mirror
image of the composite image with respect to the composite
image, a story is revealed in the form of sequentially
decoded image elements.

In one embodiment, creating a composite image can
include at least partially overlapping at least some of the
reflected bisected image elements such that as the composite
image is gradually decoded by moving the mirror image of
the composite image with respect to the composite image an
animated motion picture is revealed in the form of sequen-
tially decoded image elements. In one embodiment, at least
a portion of the composite image and/or at least a portion of
the mirror image of the composite image can be at least
partially transparent.

Embodiments of the present invention also relate to
computer software stored on non-transitory computer read-
able medium, the software including code obtaining a plu-
rality of image elements that are at least substantially
symmetric, code creating a plurality of bisected image
elements by bisecting the plurality of image elements along
a plane of symmetry of each respective image element, code
removing one half of each of the plurality of bisected image
elements, code creating a plurality of reflected bisected
image elements by reflecting one or more portions of the
plurality of bisected image elements across the respective
plane of symmetry of each of the plurality of bisected image
elements, and code creating a composite image by at least
partially overlapping at least some of the reflected bisected
image elements. The computer software can also include
code adding embellishments, which can include code adding
embellishments to at least one of the reflected bisected
image elements, at least one of the bisected image elements
and/or the composite image.

In one embodiment, code obtaining a plurality of image
elements can include code obtaining two image elements
and the code creating a plurality of reflected bisected image
elements and the code creating a composite image can
include code reflecting portions of two bisected image
elements and code overlapping portions of two reflected
bisected image elements such that the composite image
comprises an at least substantially interdigitated image. The
computer software can also include code creating a decoding
image by obtaining a mirror image of the composite image,
and can include code decoding at least a portion of the
composite image by aligning a plane of symmetry of at least
one of the reflected bisected image elements of the com-
posite image with a respective plane of symmetry in the
mirror image of the composite image such that the plane of
symmetry in the composite image and the plane of symme-
try in the mirror image of the composite image are atop one
another. The computer software can also include code gradu-
ally moving the mirror image of the composite image with
respect to the composite image such that a plurality of
decoded images are sequentially revealed. Optionally, cre-
ating a composite image can include code at least partially
overlapping at least some of the reflected bisected image
elements such that as the composite image is gradually
decoded by moving the mirror image of the composite
image with respect to the composite image a story is
revealed in the form of sequentially decoded image ele-
ments. Code creating a composite image can include code at
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least partially overlapping at least some of the reflected
bisected image elements such that as the composite image is
gradually decoded by moving the mirror image of the
composite image with respect to the composite image an
animated motion picture is revealed in the form of sequen-
tially decoded image elements. Code obtaining a plurality of
image elements that are at least substantially symmetric can
include code obtaining at least one image element stored in
memory. Optionally, code obtaining a plurality of image
elements that are at least substantially symmetric can
include code activating a camera to obtain at least one image
element.

Embodiments of the present invention also relate to an art
authentication method that includes obtaining an image of
artwork, forming a mirror image of the artwork, wherein the
image of the artwork, the mirror image of the artwork or a
combination thereof is at least partially transparent, posi-
tioning the mirror image of the artwork atop the image of the
artwork or positioning the image of the artwork atop the
mirror image of the artwork, moving the mirror image of the
artwork with respect to the image of the artwork and/or
moving the image of the artwork with respect to the mirror
image of the artwork in an attempt to reveal hidden encoded
images, attributing the artwork to an artist or discrediting the
attribution of the artwork to an artist based at least in part on
revealed hidden encoded images or lack of hidden encoded
images. The art authentication method can include using the
method to further support attribution of an artwork to a
known artist, and/or to discredit the attribution of an artwork
to an alleged artist. The image of the artwork and/or the
mirror image of the artwork can be at least partially trans-
parent. Moving the mirror image of the artwork with respect
to the image of the artwork and/or moving the image of the
artwork with respect to the mirror image of the artwork can
include sliding the image of the artwork and/or the mirror
image of the artwork in a straight line and/or rotating the
image of the artwork and/or the mirror image of the artwork.

Attributing the artwork to an artist or discrediting the
attribution of the artwork to an artist can be based on at least
a quality or lack of quality of a hidden encoded image and/or
can be based on based on at least a quantity or lack of
quantity of hidden encoded images, which quantity can
optionally be predetermined. Forming a mirror image of the
artwork, positioning the mirror image, and moving the
mirror image and/or the artwork can be performed via a
computer operating on software stored in a tangible
medium.

Embodiments of the present invention relate to a method
for encoding and decoding visual information. Symmetrical
artwork and other symmetrical visual images, such as two-
dimensional images, can be encoded and later decoded using
a mirror image of the encoded image, a decoding image, and
overlaying the decoding image on the encoding image. An
exemplary method for creating an encoded image from
visual information and a method of decoding the encoded
image includes manipulating an original image having one
or more image elements to produce an encoded image and
making a mirror image of this encoded image; a decoding
image is overlaid on the encoded image for decoding. An
image can have one or more image elements and each image
element can be bisected and a portion of the image on one
side of the bisection plane may be removed. Subsequently,
a portion of the remaining bisected image can be reflected or
flipped across the bisection plane to produce a mirror image
of the reflected portion. Finally, the image elements can be
moved with respect to each other to produce a reconfigured
image.
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An encoded image can be a bisected image, an image
comprising one or more image elements that have a portion
of the image element removed along a bisection plane.

An encoded image can be a reflected image, an image that
comprises reflected portions, or portion of the bisected
image that are reflected across the bisection plane. One or
more portions of the bisected image can be flipped across the
bisection plane to produce a reflected image having one or
more reflected image portions. When an image has more
than one image element, the reflected image portions can
vary from side-to-side of the individual bisection planes. For
example, a first image element can have a bisected image on
the left side of the first bisection plane and a second image
element can have a bisected image on the right side of the
second bisection plane. Note that there can be any number
of image elements and any number of bisection planes.
Furthermore, the bisection planes need not be vertical or
horizontal; they can be at any angle.

In one embodiment, an encoded image can also be trans-
posed such that one or more portions (which can include all)
of the image elements are moved toward or away from each
other with respect to the bisection plane. Because moving
image elements toward or away from each other with respect
to the bisection plane can degrade the quality of a resulting
decoded image, it is preferable that if such movements of
image elements occur, in one embodiment, the movements
are preferably not significant—for example, preferably not
more than about 10% of the image is moved and/or image
elements are preferably not moved more than 10% of a total
width of the original image element. Although, in some
embodiments, a resulting decoded image can still provide
desirable results even if more than 10% of image elements
are moved and/or even if image elements are moved by more
than 10% of the total width of the original image element.
An encoded image can also be an embellished image having
one or more embellishments added to the image after
bisection.

In one embodiment, a final encoded image can be decoded
by utilizing a mirror image of the encoded image, a decoding
image. The decoding image can be overlaid on the encoded
image to decode the encoded image, wherein initial image
elements of the original image pop out. The decoding and
encoded images can be moved with respect to each other in
an overlaid configuration until the original image elements
can be recognized. This can be done manually, by producing
a decoding image and overlaying it, or by the use of
software. An encoded image can be produced on a display
or projected, and a decoding image can be produced and
displayed thereover to decode the original image elements.
Software can automate this function by moving the decoding
image with respect to the encoded image to find bisection
planes and mirror images or transposed portions of image
along this or these planes. Upon detection of a mirror or
transposed image portion, software can reorient the image
portion to create the original image, or this may be done
manually.

Encoded images placed in sequential proximity can create
the illusion of motion when decoded in succession. For
example, when a user moves the decoding image in an
overlaid format with respect to the encoded image, it can
appear to produce moving images.

Objects, advantages and novel features, and further scope
of applicability of the present invention will be set forth in
part in the detailed description to follow, taken in conjunc-
tion with the accompanying drawings, and in part will
become apparent to those skilled in the art upon examination
of the following, or may be learned by practice of the
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invention. The objects and advantages of the invention may
be realized and attained by means of the instrumentalities
and combinations particularly pointed out in the appended
claims.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanying drawings, which are incorporated into
and form a part of the specification, illustrate one or more
embodiments of the present invention and, together with the
description, serve to explain the principles of the invention.
The drawings are only for the purpose of illustrating one or
more embodiments of the invention and are not to be
construed as limiting the invention. In the drawings:

FIG. 1 is a drawing which illustrates an original set of
images; in this example, the original set of images is formed
from three distinct image elements that include a happy face,
a neutral face, and a sad face:

FIG. 2 is a drawing which illustrates the three image
elements of FIG. 1, after each of the three image elements
are bisected along a plane of symmetry of each image
element and wherein the portion of each image element that
lies on one side of the plane of symmetry has been removed;

FIG. 3 is a drawing which illustrates the resulting
reflected bisected image elements after the image elements
of FIG. 2 have had portions of each reflected across the plane
of symmetry of its respective image;

FIG. 4 is a drawing which illustrates the drawing of FIG.
3 wherein the lines of symmetry of each of the image
elements have been arranged such that they are parallel with
one another and so that the images are allowed to partially
overlap one another, thus creating a composite image;

FIG. 5 is a drawing which illustrates the drawing of FIG.
4 wherein embellishments have been added to the composite
image to provide an encoded composite image;

FIG. 6 is a drawing which illustrates a decoding image
which is formed by creating a mirror image of the encoded
composite image of FIG. 5; in this particular example, the
decoding image has been rendered on a transparent back-
ground;

FIG. 7 is a drawing which illustrates the encoded com-
posite image of FIG. 5 on the left and the decoding image
thereof (FIG. 6) on the right;

FIG. 8 is a drawing which illustrates the encoded com-
posite image of FIG. 5 with the decoding image of FIG. 6,
on transparent background, placed thereon and with their
respective planes of symmetry aligned at least substantially
parallel with one another; in this image the plane of sym-
metry of the sad face is aligned with and directly atop the
line of symmetry of its respective sad face decoding image,
thus resulting in the sad face image element being decoded;

FIGS. 9, 10, 11, 12, 13, 14, 15, and 16 respectively
illustrate the drawing of FIG. 8 wherein the partially-
transparent decoding image is progressively slid to the right
with respect to the encoded composite image, thus resulting
in the happy face image element being decoded in FIG. 11
and the neutral face image element being decoded in FIG.
16;

FIG. 17 is a drawing that illustrates an image element
which is a happy face;

FIG. 18 is a drawing that illustrates an image element
which is a sad face;

FIG. 19 is a drawing which illustrates halves of the image
elements of FIGS. 17 and 18 which have been bisected along
their respective line of symmetry and which have been
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6

encoded by reflecting a similar geometric pattern about the
line of symmetry of both; and

FIG. 20 is a drawing which illustrates the two encoded
halves of image elements of FIG. 19 which have been slid
together such that their lines of symmetry are aligned and
positioned such that one line of symmetry is positioned atop
the other.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to FIGS. 1 and 2, an exemplary original
image set 20 which comprises three image elements, which
in these illustrative drawings are depicted as three distinct
faces. The first image element 22 is illustrated as a large
smiley face, the second image element 24 is illustrated as a
medium sized neutral face and the third image element 26 is
illustrated as a smaller frowned face. In practice, any desired
images, or portions thereof, could be used as image ele-
ments. In one embodiment, original image set 20 can
comprise any desired number of image elements. Although
the original image set 20, can comprise as few as a single
image element, more desirable results can be obtained when
image set 20 comprise a plurality of image elements.

As illustrated in FIG. 2, half-image-element set 30 is
preferably formed by bisecting each image element in
original image set 20 along their respective planes of sym-
metry and removing one side of each image element.
Although in the example of image elements that are used in
the drawings of the instant application, the respective planes
of symmetry are substantially vertical, they need not be.
Instead, the planes of symmetry for each image element can
be positioned in any orientation or angle, as long as the
image is symmetric about that plane of bisection and the
decoder and original bisection planes align. Some deviation
from the plane of symmetry or from an image that is
somewhat lacking in symmetry can be tolerated but the
resultant decoded image becomes more difficult to read with
greater deviation. Also note that bisection planes can be
formed from a plurality of different planes that can vary in
orientation within a single bisected image. For example, if a
particular image is symmetric about a curve, jagged line
segment, some other shape, or combination thereof, then the
term “plane of symmetry”, as used throughout this applica-
tion, is intended to include the curved or jagged series of line
segments. Because embodiments of the present invention
can provide desirable results when images are used that are
substantially symmetric, the term “plane of symmetry”, as
used throughout this application” is also intended to include
a plane of substantial symmetry (i.e. a plane or series of line
segments or curves or other shapes, or combinations thereof
about which an image is at least substantially similar. As
seen in the example of FIG. 2, the removal of the portion of
the first image element to the left of first plane of symmetry
37 produces first bisected image element 32—in this
example, the right side of the bisected image element was
elected to be retained. The removal of the portion of the
second image eclement to the right of second plane of
symmetry 38 produces second bisected image element
34—in this case, the left side of the bisected image element
was elected to be retained. The removal of the portion of the
third image element to the left of third plane of symmetry 39
produces third bisected image element 36—in this case the
left side of the bisected image element was elected to be
retained. Note that the bisected image element can be
retained from either side of each plane of symmetry. Thus,
either side of the image element can be selected for retention
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and this selection can be made by a person, made by a
computer, made via some predetermined criteria or algo-
rithm, or done randomly.

As illustrated in FIG. 3, a reflected bisected image ele-
ment can be formed for one or more of the image elements
by removing and reflecting one or more portions thereof
across its respective plane of symmetry. For example, in
FIG. 3, reflected bisected image element 40 has been formed
by removing and reflecting across its plane of symmetry 37
(see FIG. 2) a first reflected portion 42, which in this
example comprises an eyebrow, and a second reflected
portion 44, which includes a portion of its mouth. Likewise,
reflected bisected image element 46 has been formed by
removing and reflecting across its plane of symmetry 38 (see
FIG. 2) a first reflected portion 48, which includes a portion
of the image that includes its eye, eyebrow, and nose.
Reflected bisected image element 50 has been formed by
removing and reflecting first reflected portion 52, which
includes a portion of the mouth and nose.

Although the example in FIG. 3 shows one or two
removed and reflected portions for each image element,
desirable results can be achieved when some or all of the
drawings do not have any removed and reflected portions.
Likewise, desirable results can also be achieved when one or
more of the image elements have numerous portions, which
can optionally be small, medium, large, or a combination
thereof, removed and reflected. Thus, the removed and
reflected portions, if any are used, do not need to be large
sections of the bisected image element; some or all or none
of the removed and reflected portions can be very small or
can be any desired size or shape. Still further, although the
particular examples that are illustrated in the figures show
the use of large sections of the drawing that extend all the
way from the plane of symmetry to the outer edge of the
image element, such an arrangement is not required and, in
fact, any shape or size of the bisected image element can be
removed and reflected—for example, a small portion that is
shaped like a star (or any other shape) and which is distant
from the line of symmetry can be removed and reflected.
One or more of the removed and reflected portions can even
be so small as to be individual pixels of the bisected image
element.

As illustrated in the embodiment of FIG. 4, composite
image 54 is preferably formed by moving one or more of
reflected bisected image elements 40, 46, and/or 50 (see
FIG. 3) such that they are grouped into a single image
composite image 54. In one embodiment, one or more
reflected bisected image elements can overlap, and/or par-
tially overlap another of the reflected bisected image ele-
ments. Thus, in one embodiment, one or more of bisected
image elements 40, 46, and/or 50 are preferably created on
a transparent substrate or with a transparent background
such that placing a portion of one reflected bisected image
element atop another will not cause the underlying reflected
bisected image element to be obscured by the background of
the overlying reflected bisected image element. Optionally,
the entirety of or a portion of the image element can be at
least partially transparent. It is not essential that all or any of
the reflected bisected image elements overlap one or more
other reflected bisected image elements. Rather, desirable
results can still be obtained by not overlapping some or all
of the reflected bisected image elements. In one embodi-
ment, the line of symmetry of each image element is
preferably aligned at least substantially parallel with one
another. In the case of the example illustrated in FIG. 4, each
plane of symmetry is substantially perpendicular with the
bottom edge of FIG. 4. In one embodiment, one or more
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reflected bisected image elements can be grouped together
with one or more reflected image elements to form com-
posite image 54, in other words, not all image elements need
to have portions thereof reflected. Rather, some image
elements can optionally be merely bisected and grouped
with one or more reflected bisected image elements. Still
further, in one embodiment, composite image 54 can be
formed entirely from bisected image elements and thus need
not include any reflected bisected image elements.

As illustrated in FIG. 5, encoded image 56 can optionally
include adding embellishments 58 to composite image 54.
Although in this example, embellishments 58 are added to
composite image 54, embellishments 58 can also or other-
wise be added at any one or more steps before composite
image 54 is created. For example, in one embodiment,
embellishments 58 can be added when the image elements
are first bisected, and/or embellishments 58 can be added
after the reflected bisected image elements are formed. Thus,
in one embodiment, composite image 54 can optionally be
formed by any combination of bisected and/or bisected and
reflected image elements, and any of those image elements
can optionally comprise one or more embellishments 58.

After encoded image 56 is formed, a mirror image of it is
preferably obtained. The mirror image of encoded image is
decoding image 60 and can be used to decode encoded
image 56. In FIG. 6, decoding image 60 has been formed by
making a mirror image of encoded image 56. FIG. 7
illustrates encoded image 56 on the left and its decoding
image 60 on the right. At least one of decoding image 56
and/or encoding image 60 are preferably formed with an at
least partially transparent background or with the entirety of
the decoding image and/or the encoding image at least
partially transparent such that one of the two images can be
placed atop the other image and the background of the
top-most image will not obscure the underlying image.

Because encoded image 56 will only reveal the original
image element when the plane of symmetry of the reflected
bisected image element (of encoded image 56) is aligned
with and placed directly atop (or beneath or otherwise
digitally aligned with) the plane of symmetry of its reflection
(in decoding image 60), in one embodiment, decoding image
60 can be made to reveal none of the original image
elements, all of the original image elements, one of the
image elements, or some of the image elements. For
example, as illustrated in FIG. 8, the planes of symmetry of
the reflected bisected image element 50 is aligned and
directly beneath its respective plane of symmetry in the
decoding image 60, in FIG. 8, only original image element
26 is revealed.

FIGS. 9-16 were created by slightly moving decoding
image 60 to the right in a step-wise fashion. Although it is
virtually impossible to identify what portion of the image is
attributable to encoded image 56 and what portion is attrib-
utable to decoding image 60, the amount of relative move-
ment between decoding image 60 and encoded image 56 can
be identified by comparing the relative spacing between the
tree-like embellishment at the top of the figures as well as by
comparing the relative spacing between the ladder-like
embellishments near the sides of the images as those embel-
lishments progressively move together through the series of
images of FIGS. 8-16.

In FIG. 9, decoding image 60 has been slid a small
amount to the right with respect to encoded image 56 and
with respect to its placement in FIG. 8. As used throughout
this application, when describing moving one item with
respect to another it is to be understood that either item can
be held still while the other is moved or that both of the items
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can be moved so as to create a relative motion between the
two. Accordingly, the plane of symmetry of reflected
bisected image element 50 is no longer aligned with and
directly beneath its respective plane of symmetry in decod-
ing image 60. Thus, original image element 26 is no longer
visible. None of the planes of symmetry of reflected bisected
image elements 40 or 46 are aligned in the placement of
decoding image 60 in FIG. 9 and thus original image
elements 22 and 24 are also not decoded in this FIG. 9.

In FIG. 10 decoding image 60 has again been slid another
step to the right with respect to encoded image 56 and again,
none of the original image elements are revealed. However,
in FIG. 11, wherein decoding image 60 has again been slid
yet another step to the right with respect to encoded image
56, the plane of symmetry of reflected bisected image
element 40 is now aligned with and is directly under the
respective line of symmetry of its reflection of decoding
image 60, thus revealing original image element 22.

In FIGS. 12, 13, 14, and 15, decoding image 60 is
progressively stepped to the right with respect to encoded
image 56. Although very different images result in each of
those figures, because none of the planes of symmetry of
reflected bisected image elements align directly with their
respective plane of symmetry in decoding image 60, none of
the original image elements are produced.

In FIG. 16, decoding image 60 has again been stepped to
the right with respect to underlying encoded image 56, and
now the plane of symmetry of reflected bisected image
element 46 is directly aligned with its respective plane of
symmetry in decoding image 60, thus revealing original
image eclement 24.

The foregoing figures illustrate an embodiment of the
present invention where a maximum of only one of the
original image elements are revealed at a time. Embodi-
ments of the present invention, however, are capable of
revealing a plurality of original image elements at any one
time or even all of the image elements at any one time. In
order to accomplish such simultaneous revealing of two or
more image elements, the planes of symmetry of those two
or more image elements are aligned with the planes of
symmetry of each other when composite image 54 is created
(for example, when creating the image of FIG. 4).

Because the order and number of original image elements
that are revealed are determined based on the placement and
arrangement of reflected bisected image elements when
forming the composite image (and the placement and direc-
tion of movement of the decoding image also determines
when the planes of symmetry align), in one embodiment, the
planes of symmetry of the reflected bisected image elements
can be positioned and arranged so that when the decoding
image is moved, the original image elements come into view
in an order that appears to create motion, including but not
limited to animated motion pictures. Thus, in one embodi-
ment, sliding the decoding image with respect to the
encoded image can create a sense of motion or an animation.

For embodiments of the present invention wherein a
composite image is formed and reference is made to aligning
one or more planes of symmetry, it is to be understood that
the planes of symmetry are intended to be arranged to lie
within the same plane. And, while such planes of symmetry
lying within the same plane can be positioned such that the
portions of the associated image elements are completely or
partially overlapped, in one embodiment, the associated
image elements can be arranged (for example by sliding
along that plane of symmetry) such that one or more of the
associated image elements are not overlapping one or more
of'the other image elements. For embodiments of the present
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invention wherein reference is made to aligning a plane of
symmetry with a plane of symmetry of a decoding image,
such alignment is preferably arranged such that the planes of
symmetry are within the same plane and such that the image
or image element of the associated line of symmetry is
juxtaposed with the other image or image element, thus
recreating one or more of the original image elements.

In one embodiment, an encoded image can only be
decoded with a properly-constructed decoding image. Thus,
in one embodiment, false-decoding images can be provided
which appear, at first blush, to be a decoding image but
which is not actually formed as a mirror image of the
encoded image. In one embodiment, the steps of an embodi-
ment of the present invention can be carried out with
physical pieces of paper, drawing utensils, transparencies,
and tape. Alternatively, however, embodiments of the pres-
ent invention can be carried out via computer software
which digitally manipulates images and which performs the
foregoing steps. In this embodiment, some or all of the steps
described above can comprise computer software that causes
a computer to perform each such step. Although desirable
results can be obtained with a desktop or other large com-
puter or computer terminal operating on software contained
on a computer or stored on or operating in the cloud, in one
embodiment, the software can optionally be provided in the
form of an application which operates on a smartphone or
other mobile device.

Referring now to FIGS. 17-20, as with other embodi-
ments, an encoded image can be formed from a plurality of
images elements 62 and 64. Like the foregoing embodi-
ments, any desired number of image elements can be used.
Image elements 62 and 64 are most preferably each sym-
metric about a plane, or at least substantially symmetric.
After bisecting image elements 62 and 64 along their
respective lines of symmetry, one or more portions of the
image are cut and reflected about the image element’s line
of symmetry (see FIG. 19) to produce encoded image
elements 66 and 68 (also referred to herein as reflected
bisected image elements). Most preferably the geometric
pattern(s) that are cut and reflected are mirror images of the
same between encoded image elements 66 and 68. (For
example, encoding pattern 70, used in the example illus-
trated in these figures, uses right-opening curved cuts for on
encoded image element 66 and encoding pattern 72 uses
left-opening curved cuts for encoded image element 68.) Of
course any desired shape and any desired number of shapes,
which can be the same or which can be different, can be used
to form encoding patterns 70 or 72. Once encoded image
elements 66 and 68 have been formed, each image element
is positioned such that their respective planes of symmetry
are aligned and disposed atop one another such that encoded
composite image 74 is formed, which is most preferably an
interdigitated image. As used throughout this application,
when referring to placing items atop one another it is to be
understood that any one of the items can be placed atop any
of the other items but most preferably an at least partially
transparent item is on the top so that the underlying image
is at least partially visible through the top image. For such
embodiments wherein the composite image is an interdigi-
tated image, although the plurality of reflected bisected
image elements are preferably aligned to form composite
image 74 without visible portions of the reflected bisected
image elements actually overlapping one another, as used
throughout this application, the term “overlapping” is
intended to include such interdigitated images. In one
embodiment, the geometric pattern used to encode each of
the image elements can be slightly different from one
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another and/or when forming encoded composite image 74,
the various planes of symmetry of the individual image
elements need not be precisely aligned. In such cases, gaps
will be formed in the resulting encoded composite image.
Optionally, such gaps can simply remain unfilled, although
desirable results can be obtained when such gaps are filled.
Optionally such gaps can be filled by any of numerous fill
methods, which can include one or more of interpolation of
surrounding non-gap pixels, color fill, freehand fill, neighbor
pixel sample fill, or any other manner of filling a gap. As
with the foregoing embodiments, encoded composite image
74 can be decoded by creating a mirror image of it, applying
a degree of transparency to encoded composite image 74
and/or its mirror image, and sliding the mirror image with
respect to composite image 74. When composite encoded
image 74 has been formed by encoded image elements that
are aligned with their planes of symmetry directly atop one
another, all of the image elements will be revealed simul-
taneously. In one embodiment, wherein encoded composite
image 74 is formed by somewhat misaligned planes of
symmetry of the encoded image elements, as the mirror
image of the encoded composite image is slid with respect
to encoded composite image 74, the original image elements
62 and 64 will reveal themselves at slightly different times.
As with foregoing embodiments, this embodiment also can
be performed physically and/or electronically, including via
a computer, smartphone, tablet or other computational
device using software that is stored on the device or on the
cloud or which software is operated on the cloud, for
example via software as a service.

Embodiments of the present invention can be used to
create new works of visual art and/or to decode artworks that
have been created for decoding as described herein. By
creating an animation as previously described, a user can use
embodiments of the present invention to give an effect of
creating a series of images that appear and disappear in
sequence and can use this effect to tell a narrative and/or
give the impression of motion. In one embodiment, the
original image elements can be provided on a substrate or
with a background that is opaque, translucent, at least
partially transparent, or wherein the background is simply
removed or otherwise non-existent, and/or some combina-
tion thereof. Optionally, however, all or a portion of the
entirety of the original image elements can be at least
partially transparent. In one embodiment, the decoding
image can be provided on a substrate or with a background
that is at least partially transparent or translucent and/or
wherein the background is simply removed or otherwise
non-existent or some combination thereof. Optionally, how-
ever, all or a portion of the entirety of the decoding image
elements can be at least partially transparent. Most prefer-
ably, however, in one embodiment at least one of the
decoding image and/or the encoded image are provided on
a substrate or with a background that is at least partially
transparent or translucent, or wherein the background is
simply removed or otherwise non-existent, and/or some
combination thereof or wherein the entirety or a portion of
either or both the decoding image and the encoded image
can be at least partially transparent.

In one embodiment, the planes of symmetry of the one or
more image elements within the encoded image can be
arranged in any desired orientation, including with one or
more image elements arranged such that their plane of
symmetry is in a direction different from that of one or more
other image elements. Thus, in one embodiment, the
encoded image can be created such that the decoding image
can be slid and/or rotated in any desired direction, including
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but not limited to up-to-down, down-to-up, right-to-left,
left-to-right, clockwise, counterclockwise, diagonally or a
combination thereof, with respect to the encoded image, in
order to decode the encoded image. In one embodiment,
bisected images can be arranged with bisection planes
oriented along a circular or angular pathway, which can
optionally be described by polar coordinates. The decoding
motion in this case can be via a clockwise and/or counter-
clockwise rotation.

Embodiments of the present invention also include soft-
ware that can present and/or view a decoded image. In one
embodiment, this can be accomplished by first obtaining an
image (which can include taking a picture of, or otherwise
capturing an image or an object—for example, optionally
taking a photo with a smartphone or scanning the image on
a scanner). Then, the image is preferably manipulated as
described throughout this application. In one embodiment,
moving the decoding image with respect to the encoded
imaged can be accomplished automatically via the software
and/or can be accomplished based on manual input from a
user—for example, by a user sliding his or her finger or other
input device to control placement and/or direction of move-
ment of the decoding image with respect to the encoded
image. In one embodiment, this can be accomplished via a
smartphone application and the step of obtaining an image
can include a user snapping a photo and/or initiating a
screen-grab. In one embodiment, the software can be used to
decode advertising, which has been encoded to include
hidden images and/or text.

Optionally one, or more, or even all the steps of the
invention can optionally be performed via a computer oper-
ating on software stored in tangible non-transitive storage
medium. Optionally, embodiments of the present invention
can include a general or specific purpose computer or
distributed system programmed with computer software
implementing steps described above, which computer soft-
ware may be in any appropriate computer language, includ-
ing but not limited to C++, FORTRAN, BASIC, Java,
Python, Linux, assembly language, microcode, distributed
programming languages, etc. The apparatus may also
include a plurality of such computers/distributed systems
(e.g., connected over the Internet and/or one or more
intranets) in a variety of hardware implementations. For
example, data processing can be performed by an appropri-
ately programmed microprocessor, computing cloud, Appli-
cation Specific Integrated Circuit (ASIC), Field Program-
mable Gate Array (FPGA), or the like, in conjunction with
appropriate memory, network, and bus elements. One or
more processors and/or microcontrollers can operate via
instructions of the computer code and the software is pref-
erably stored on one or more tangible non-transitive
memory-storage devices.

In one embodiment, decoding an artwork or image can be
used as a mechanism for assisting in authenticating the
artwork or image and/or as a mechanism for the attribution
of the artwork or image to an artist and/or as to assist in
discrediting the attribution of an artwork to an artist, which
can include assisting in spotting a fake or identifying an
artwork or image that is improperly attributed to an artist. In
one embodiment an image can be decoded by creating a
mirror image of the image on a transparency and then
placing the image below the transparency and moving the
transparency to reveal encoded content. In one embodiment
particularly, desirable results can be obtained by first placing
a non-transparent mirror image of an encoded message, then
placing the encoded image atop the non-transparent mirror
image, then placing a mirror image that is disposed on a



US 10,930,019 B2

13

transparent substrate or is otherwise rendered at least par-
tially transparent, atop the original encoded image. Then, the
original encoded image can be slid about while the non-
transparent mirror image and the transparent mirror image
are held stationary with respect to one another. In one
embodiment, the transparent mirror image is most prefer-
ably a partially transparent mirror image and has an opacity
of about 20% to about 95% and more preferably has an
opacity of about 40% to about 60% and most preferably has
an opacity of about 50%. In one embodiment, this layered
approach for decoding an image can be performed on a
computer, tablet, smartphone or other electronic device via
software.

The preceding examples can be repeated with similar
success by substituting the generically or specifically
described components and/or operating conditions of
embodiments of the present invention for those used in the
preceding examples. In one embodiment, the present inven-
tion can be used to reveal hidden images in photos, images,
or drawings which are not intentionally encoded with hidden
images. For example, in one embodiment, a mirror image of
an unintentionally-encoded image can be obtained. The
mirror image and/or the unintentionally-encoded image are
preferably at least partially transparent and are then placed
one-atop-another and then the two images moved with
respect to each other to reveal hidden images. For example,
a photo of clouds can be taken and then an at least partially
transparent mirror image of the cloud picture is formed and
placed atop the original image and then moved to reveal
hidden images in the clouds.

Note that in the specification and claims, “about” or
“approximately” means within twenty percent (20%) of the
numerical amount cited. All computer software disclosed
herein may be embodied on any non-transitory computer-
readable medium (including combinations of mediums),
including without limitation CD-ROMs, DVD-ROMs, hard
drives (local or network storage device), USB keys, other
removable drives, ROM, and firmware.

Embodiments of the present invention can include every
combination of features that are disclosed herein indepen-
dently from each other. Although the invention has been
described in detail with particular reference to the disclosed
embodiments, other embodiments can achieve the same
results. Variations and modifications of the present invention
will be obvious to those skilled in the art and it is intended
to cover in the appended claims all such modifications and
equivalents. The entire disclosures of all references, appli-
cations, patents, and publications cited above are hereby
incorporated by reference. Embodiments of the present
invention can be performed in a manner that does not
include a merely mental process. Unless specifically stated
as being “essential” above, none of the various components
or the interrelationship thereof are essential to the operation
of'the invention. Rather, desirable results can be achieved by
substituting various components and/or reconfiguration of
their relationships with one another.

What is claimed is:

1. A method comprising:

obtaining a plurality of image eclements that are at least

substantially symmetric;
creating a plurality of bisected image elements by bisect-
ing the plurality of image elements along a plane of
symmetry of each respective image element;

removing one half of each of the plurality of bisected
image elements;

creating a plurality of reflected bisected image elements

by reflecting one or more portions of the plurality of
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bisected image elements across the respective plane of
symmetry of each of the plurality of bisected image
elements; and

creating a composite image by at least partially overlap-

ping at least some of the reflected bisected image
elements.

2. The method of claim 1 further comprising adding
embellishments.

3. The method of claim 2 wherein adding embellishments
comprises adding embellishments to at least one of the
reflected bisected image elements.

4. The method of claim 2 wherein adding embellishments
comprises adding embellishments to at least one of the
bisected image elements.

5. The method of claim 2 wherein adding embellishments
comprises adding embellishments to the composite image.

6. The method of claim 1 wherein obtaining a plurality of
image elements comprises obtaining two image elements
and wherein creating a plurality of reflected bisected image
elements and creating a composite image comprises reflect-
ing portions of two bisected image elements and overlapping
portions of two reflected bisected image elements such that
the composite image comprises an at least substantially
interdigitated image.

7. The method of claim 1 further comprising creating a
decoding image by obtaining a mirror image of the com-
posite image.

8. The method of claim 7 further comprising decoding at
least a portion of the composite image by aligning a plane of
symmetry of at least one of the reflected bisected image
elements of the composite image with a respective plane of
symmetry in the mirror image of the composite image such
that the plane of symmetry in the composite image and the
plane of symmetry in the mirror image of the composite
image are atop one another.

9. The method of claim 8 further comprising gradually
moving the mirror image of the composite image with
respect to the composite image such that a plurality of
decoded images are sequentially revealed.

10. The method of claim 9 wherein creating a composite
image comprises at least partially overlapping at least some
of the reflected bisected image elements such that as the
composite image is gradually decoded by moving the mirror
image of the composite image with respect to the composite
image a story is revealed in the form of sequentially decoded
image elements.

11. The method of claim 9 wherein creating a composite
image comprises at least partially overlapping at least some
of the reflected bisected image elements such that as the
composite image is gradually decoded by moving the mirror
image of the composite image with respect to the composite
image an animated motion picture is revealed in the form of
sequentially decoded image clements.

12. The method of claim 1 wherein at least a portion of the
composite image is at least partially transparent.

13. The method of claim 7 wherein at least a portion of the
mirror image of the composite image is at least partially
transparent.

14. Computer software stored on non-transitory computer
readable medium, the software comprising:

code obtaining a plurality of image elements that are at

least substantially symmetric;

code creating a plurality of bisected image elements by

bisecting the plurality of image elements along a plane
of symmetry of each respective image element;

code removing one half of each of the plurality of bisected

image elements;
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code creating a plurality of reflected bisected image
elements by reflecting one or more portions of the
plurality of bisected image elements across the respec-
tive plane of symmetry of each of the plurality of
bisected image elements; and

code creating a composite image by at least partially

overlapping at least some of the reflected bisected
image elements.

15. The computer software of claim 14 further comprising
code adding embellishments.

16. The computer software of claim 15 wherein code
adding embellishments comprises code adding embellish-
ments to at least one of the reflected bisected image ele-
ments.

17. The computer software of claim 15 wherein code
adding embellishments comprises code adding embellish-
ments to at least one of the bisected image elements.

18. The computer software of claim 15 wherein code
adding embellishments comprises adding embellishments to
the composite image.

19. The computer software of claim 14 wherein code
obtaining a plurality of image elements comprises code
obtaining two image elements and wherein code creating a
plurality of reflected bisected image elements and code
creating a composite image comprises code reflecting por-
tions of two bisected image elements and code overlapping
portions of two reflected bisected image elements such that
the composite image comprises an at least substantially
interdigitated image.

20. The computer software of claim 14 further comprising
code creating a decoding image by obtaining a mirror image
of the composite image.

21. The computer software of claim 20 further comprising
code decoding at least a portion of the composite image by
aligning a plane of symmetry of at least one of the reflected
bisected image elements of the composite image with a
respective plane of symmetry in the mirror image of the
composite image such that the plane of symmetry in the
composite image and the plane of symmetry in the mirror
image of the composite image are atop one another.

22. The computer software of claim 21 further comprising
code gradually moving the mirror image of the composite
image with respect to the composite image such that a
plurality of decoded images are sequentially revealed.

23. The computer software of claim 22 wherein code
creating a composite image comprises code at least partially
overlapping at least some of the reflected bisected image
elements such that as the composite image is gradually
decoded by moving the mirror image of the composite
image with respect to the composite image a story is
revealed in the form of sequentially decoded image ele-
ments.

24. The computer software of claim 22 wherein code
creating a composite image comprises code at least partially
overlapping at least some of the reflected bisected image
elements such that as the composite image is gradually
decoded by moving the mirror image of the composite
image with respect to the composite image an animated
motion picture is revealed in the form of sequentially
decoded image elements.
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25. The computer software of claim 14 wherein code
obtaining a plurality of image elements that are at least
substantially symmetric comprises code obtaining at least
one image element stored in memory.
26. The computer software of claim 14 wherein code
obtaining a plurality of image elements that are at least
substantially symmetric comprises code activating a camera
to obtain at least one image element.
27. An art authentication method comprising:
obtaining an image of artwork;
forming a mirror image of the artwork, wherein the image
of the artwork, the mirror image of the artwork or a
combination thereof is at least partially transparent;
positioning the mirror image of the artwork atop the
image of the artwork or positioning the image of the
artwork atop the mirror image of the artwork;

moving the mirror image of the artwork with respect to
the image of the artwork and/or moving the image of
the artwork with respect to the mirror image of the
artwork in an attempt to reveal hidden encoded images;

attributing the artwork to an artist or discrediting the
attribution of the artwork to an artist based at least in
part on revealed hidden encoded images or lack of
hidden encoded images.

28. The art authentication method of claim 27 wherein the
method is used to further support attribution of an artwork
to a known artist.

29. The art authentication method of claim 27 wherein the
method is used to discredit the attribution of an artwork to
an alleged artist.

30. The art authentication method of claim 27 wherein the
image of the artwork is at least partially transparent.

31. The art authentication method of claim 27 wherein the
mirror image of the artwork is at least partially transparent.

32. The art authentication method of claim 27 wherein
moving the mirror image of the artwork with respect to the
image of the artwork and/or moving the image of the
artwork with respect to the mirror image of the artwork
comprises sliding the image of the artwork and/or the mirror
image of the artwork in a straight line.

33. The art authentication method of claim 27 wherein
moving the mirror image of the artwork with respect to the
image of the artwork and/or moving the image of the
artwork with respect to the mirror image of the artwork
comprises rotating the image of the artwork and/or the
mirror image of the artwork.

34. The art authentication method of claim 27 wherein
attributing the artwork to an artist or discrediting the attri-
bution of the artwork to an artist is based on at least a quality
or lack of quality of a hidden encoded image.

35. The art authentication method of claim 27 wherein
attributing the artwork to an artist or discrediting the attri-
bution of the artwork to an artist is based on at least a
quantity or lack of quantity of hidden encoded images.

36. The art authentication method of claim 27 wherein
forming a mirror image of the artwork, positioning the
mirror image, and moving the mirror image and/or the
artwork is performed via a computer operating on software
stored in a tangible medium.
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