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- (AB1)

Plano-convex base sheet for
retroreflective articles

- (A)

An article comprising a
transparent plano-convex base
sheet having first and second
broad faces, the second face
being substantially planar and
the first face having an array of
substantially hemi-

spheroidal microlenses thereon,
the shape of the microlenses and
thickness of the base sheet
being such that collimated light
substantially orthogonally

incident to the array is focused
approximately at the second

face. The article optionally further
comprising a specularly
reflective layer on the second
face which renders the base
sheet retroreflective. An optional
layer of adhesive over the
reflective layer permits the article
to be adhered to a document as
a tamper-indicating,
authenticating, and protective
overlay. Special images can be
formed within the article to
enhance the security provided
thereby. Also, a method for
forming such articles.
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- Retroreflective article comprising
a transparent base sheet and
nacreous pigment coating,
method for making such a base
sheet, and method for making a
forming master

- A retroreflective article
comprising a transparent base
sheet having first and second
broad faces, the second face
being substantially planar and
the first face having an array of
substantially hemi-
spheroidal microlenses thereon,
the microlenses being wider and
shorter than portions of true
spheres, the shape of
the microlenses and thickness of
the base sheet being such that
collimated light substantially
orthogonally incident to the array
is focused approximately at the
second face, wherein the second
face has a coating of a nacreous
pigment composition thereon.
The article can include an
optional layer of adhesive over



3/a

PN
PR

AP
DT
CcT

the reflective layer to permit

the article to be adhered to a
document as a tamper-
indicating, authenticating, and
protective overlay. Special
images can be formed within
the article to enhance the security
provided thereby. Also, a method
for making such base sheets,
and a method for making a
forming master.
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- Retroreflective article comprising
a transparent base sheet and
nacreous pigment coating,
method for making such a base
sheet, and method for making a
forming master

- A retroreflective article
comprising a transparent base
sheet having first and second
broad faces, the second face
being substantially planar and
the first face having an array of
substantially hemi-
spheroidal microlenses thereon,
the microlenses being wider and
shorter than portions of true



spheres, the shape of

the microlenses and thickness of
the base sheet being such that
collimated light substantially
orthogonally incident to the array
is focused approximately at the
second face, wherein the second
face has a coating of a nacreous
pigment composition thereon.
The article can include an
optional layer of adhesive over
the reflective layer to permit

the article to be adhered to a
document as a tamper-
indicating, authenticating, and
protective overlay. Special
images can be formed within
the article to enhance the security
provided thereby. Also, a method
for making such base sheets,
and a method for making a
forming master.
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(A1)

MINNESOTA MINING & MFG [US]

(A1C)
PLANO-CONVEX BASE SHEET FOR RETROREFLECTIVE ARTICLES AND METHOD FOR MAKING
SAME

(A1)

2092816 9208998 PCTABS00013 An article comprising a transparent plano-convex base
sheet having first and second broad faces, the second face being substantially planar
and the first face having an array of substantially hemi-spheroidal microlenses thereon,
the shape of the microlenses and thickness of the base sheet being such that collimated
light substantially orthogonally incident to the array is focused approximately at the
second face. The article optionally further comprising a specularly reflective layer on the
second face which renders the base sheet retroreflective. An optional layer of adhesive
over the reflective layer permits the article to be adhered to a document as a tamper-
indicating, authenticating, and protective overlay. Special images can be formed within
the article to enhance the security provided thereby. Also, a method for forming such
articles.

An article comprising a transparent piano-convex base sheet having first and second
broad faces, the second face being substantially planar and the first face having an
array of substantially hem i- spheroidal microlenses thereon, the shape of the mic-
rolenses and thickness of the base sheet being such that collimated light substantially
orthogonally incident to the array is focused approximately at the second face.

The article optionally further comprising a specularly reflective layer on the second face
which renders the base sheet retroreflective. An optional layer of adhesive over t he
reflective layer permits the article to be adhered to a document as a tamper-indicating,
authenticating, and protective overlay. Special images can be formed within the article



to en- hance the security provided thereby. Also, a method for forming such article s.

()

An article comprising a transparent piano-convex base sheet having first and second
broad faces, the second face being substantially planar and the first face having an
array of substantially hem i- spheroidal microlenses thereon, the shape of the mic-
rolenses and thickness of the base sheet being such that collimated light substantially
orthogonally incident to the array is focused approximately at the second face.

The article optionally further comprising a specularly reflective layer on the second face
which renders the base sheet retroreflective. An optional layer of adhesive over t he
reflective layer permits the article to be adhered to a document as a tamper-indicating,
authenticating, and protective overlay. Special images can be formed within the article
to en- hance the security provided thereby. Also, a method for forming such article s.
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NIKON CORP
Image processing apparatus

The invention relates to animage processing apparatus. The image processing
apparatus includes a plurality of microlenses arranged two-dimensionally so that the
object light transmitted through animage forming optical system impinges thereon, a
plurality of light-receiving elements arranged near the focal position on the rear side of
the microlenses corresponding to the plurality of microlenses,respectively, and receiving
the object light transmitted through the microlenses, image composition means capable
of compounding images of a focal surface different from a planned focal surface of
the image forming optical system, based on the outputs from the plurality of light-
receiving elements, and processing means for performing image processing on a
second compositeimage compounded by theimage composition means as animage
corresponding to a focal plane of a position a first distance away from the top point of
the microlenses by using a first compositeimage of animage correspondingto the focal
plane of a position a first distance away from the top point of the microlenses and
compound by the image composition means.
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Tl - A microlens for a phase
detection auto focus (PDAF) pixel
of a composite grid structure and
method for forming the same

AB - An image sensor for high angular

response discrimination s
provided. A plurality of pixels
comprises a phase detection
autofocus (PDAF) pixel and

an image capture pixel. Pixel
sensors of the pixels are
arranged in a semiconductor
substrate. A grid structure is
arranged over the semiconductor
substrate, laterally surrounding
color filters of the

pixels. Microlenses of the pixels
are arranged over the grid
structure, and comprise a PDAF
microlens of the PDAF pixel and
an image capture microlens of
the image capture pixel. The PDAF
microlens comprises a larger
optical power than the image
capture microlens, or comprises
a location or shape so a PDAF
receiving surface of the PDAF
pixel has an asymmetric profile.
A method for manufacturing
the image sensor is also
provided.

3/73 © EPODOC /EPO

PN - EP3260893 A2 20171227
PNFP - EP3260893 A3 20180411
PR - US20070990446P

20071127; EP20080854366 20081110

AP - EP20170171753 20081110
DT o 40
cT - || STSE (A3) 42

W02007047259 A1 20070426

[IY] (3M INNOVATIVE PROPERTIES
CO [US])

13,4

* page 11 - page 12 *

[Y11;

W02006106147 A1 20061012

[Y] (UPSTREAM ENGINNEERING OY




CCl

PA

Tl

AB

[FI], et al)

[v11,2

* paragraph [0045] *;
W09208998 A1 19920529

[Y] (MINNESOTA MINING & MFG
[US])

Y12

* page 3, line 28 - page 4,

line 4 %*;

W00163341 A1 20010830 [Y] (3M
INNOVATIVE PROPERTIES CO [US])
Y12

* page 7, line 25 - page 8§,

line 19 *

* page 10, line 24 - page 11,
line 16 *;

US2004012872 A1 20040122

[A] (FLEMING PATRICK R [US], et
al)

[A] 1,2

* paragraph [0002] *;
W02006130995 A2 20061214

[A] (UNIV MCGILL [CA], et al)

[A] 1

* abstract *;

W003005075 A1 20030116 [A] (3M
INNOVATIVE PROPERTIES CO [US])
[A] 1-4

* the whole document *

B29D11/00365 ; G02B3/0031 ;
G02B3/0056 ; G02B27/2292

(A2 A3)

3M INNOVATIVE PROPERTIES CO
[US]

(A2 A3)

METHODS FOR FORMING
SHEETING WITHA COMPOSITE
IMAGE THAT FLOATS AND A
MASTER TOOLING

(A2)

A master tool and a method of
using a master tool for forming a
sheeting are described where
the sheeting has a composite
image that floats above or below
the sheeting. The master tool
includes a first sheeting have a
first array of microlenses and a
photopolymerized first material
layer adjacent to the first array
of microlenses. The
photopolymerized material is
polymerized upon exposure to
conditions resulting in
simultaneous absorption of two
or more photons. The first
sheeting includes polymerized
structured areas in the first
material layer. At least some of
the structured areas have a
portion shape in common with at
least some of the other
structured areas and each
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structured area is associated
with one of the first array
of microlenses.
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CANON KK
IMAGING APPARATUS

PROBLEM TO BE SOLVED: To solve the problem in which when a left-eye image and a right-
eye image photographed by an imaging element which has a plurality of microlenses
formed on a solid-state imaging element and also has pairs of photodiodes closely to
the respective microlenses are transferred to external equipment, it takes a time to
display an image at an outside output destination.SOLUTION: An imaging apparatus
comprises: an image element which has a plurality of photoelectric conversion regions
arranged at pixels having microlenses; an image composition device which generates a
left-eye image, a right-eye image, and a compositeimage from animage signal output from
the imaging element; determination means of determining whether external equipment
connected to the imaging apparatus by wire or wireless can make a 3D display;
recording means of recording the photographed left-eye image, right-eye image,

and compositeimage in file information during the photography; recording means of
recording a left-eye thumbnail and a right-eye thumbnail in the file information; and
means capable of changing the order of the recorded file information to be transmitted
when receiving an acquisition request from the external equipment.SELECTED DRAWING:
Figure 1
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Microlens for a phase detection
auto focus (PHAF) pixel of
a composite grid structure

An image sensor for high angular
response discrimination s
provided. A plurality of pixels
comprises a phase detection
autofocus (PDAF) pixel and

an image capture pixel. Pixel
sensors of the pixels are
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arranged in a semiconductor
substrate. A grid structure is
arranged over the semiconductor
substrate, laterally surrounding
color filters of the

pixels. Microlenses of the pixels
are arranged over the grid
structure, and comprise a PDAF
microlens of the PDAF pixel and
an image capture microlens of

the image capture pixel. The PDAF

microlens comprises a larger
optical power than the image
capture microlens, or comprises
a location or shape so a PDAF
receiving surface of the PDAF
pixel has an asymmetric profile.
A method for manufacturing
the image sensor is also
provided.
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- (A1)
MICROLENS FOR A PHASE
DETECTION AUTO FOCUS (PHAF)
PIXEL OF A COMPOSITE GRID
STRUCTURE

- (B2)
Microlens for a phase detection
auto focus (PDAF) pixel of
a composite grid structure

- (A1B2)
An image sensor for high angular
response discrimination is
provided. A plurality of pixels
comprises a phase detection
autofocus (PDAF) pixel and
an image capture pixel. Pixel
sensors of the pixels are
arranged in a semiconductor
substrate. A grid structure is
arranged over the semiconductor
substrate, laterally surrounding
color filters of the
pixels. Microlenses of the pixels
are arranged over the grid
structure, and comprise a PDAF
microlens of the PDAF pixel and
an image capture microlens of
the image capture pixel. The PDAF
microlens comprises a larger
optical power than the image
capture microlens, or comprises
a location or shape so a PDAF
receiving surface of the PDAF
pixel has an asymmetric profile.
A method for manufacturing
the image sensor is also
provided.
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- Sheeting with composite image




that floats

AB - Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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The present application relates
to a sheeting comprising a layer
of translucent, radiation-

sensitive material having on a



first surface hemi-spheroidal or
hemi-aspheroidal  microlenses
and comprising one or more
images at positions internal to
the layer of material, wherein at
least one of the images is a
partially complete image, and
each of the images is associated
with a different one of

the microlenses, and wherein

the microlenses have refractive
surfaces that transmit light to
positions within the layer of
material to produce acomposite
image from the images from the
partially complete image formed
within the layer of material so
that the compositeimage appears
to float above the sheeting, float
below the sheeting, or float in
the plane of the sheeting.
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(A1)

LASER-PERSONALIZABLE SECURITY
ARTICLES

(B2)

Laser-personalizable security
articles

(A1)

Laser-personalizable security

articles include a multi-layer
security document and an
optically transparent processing
tape. The multi-layer security
document includes an optically
transparent cover layer,

a compositeimage and an
imagable layer adjacent to the
cover layer. The first surface of
the cover layer is at least
partially a microstructured
surface, where the
microstructured surface

forms microlenses or a lenticular
surface. The compositeimage is
made by a collection of complete
or partial images viewed through
the microstructured surface of
the cover layer. The composite
image is located on or within the
second surface of the cover layer.
The imagable layer is a laser
imagable layer. The optically
transparent processing tape
sufficiently wets out on the
microstrucured surface to render
the microstructured surface
invisible to a writing laser.

(2)

Laser-personalizable security

articles include a multi-layer
security document and an
optically transparent processing
tape. The multi-layer security
document includes an optically
transparent cover layer,

a compositeimage and an
imagable layer adjacent to the
cover layer. The first surface of
the cover layer is at least
partially a microstructured
surface, where the
microstructured surface

forms microlenses or a lenticular
surface. The compositeimage is
made by a collection of complete
or partial images viewed through
the microstructured surface of
the cover layer. The composite
image is located on or within the
second surface of the cover layer.
The imagable layer is a laser.
The optically transparent
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processing tape sufficiently wets
out on the misconstructured
surface to render the
microstructured surface invisible
to a writing laser.
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(A)

NIKON CORP

(A)

IMAGE PROCESSING DEVICE AND IMAGING DEVICE

(A)

PROBLEM TO BE SOLVED: To make resolution of a compositeimage capable of setting an
arbitrary focus position higher than that to be determined depending upon microlenses.
SOLUTION: An imaging device comprises: a plurality of microlenses 120 that is two-
dimensionally arranged in the vicinity of a focal plane of animage forming optical
system; an image pickup element 13 in which an element group including a plurality of
photoelectric conversion elements receiving a ray flux passing through the image
forming optical system and coming from a subject via the microlens and outputting

an image signal is two-dimensionally arranged corresponding to each of the microlenses;
composite means 106 and 107 for, in order to generate composite image data
corresponding to a plurality of image formation regions in an arbitrary image formation
plane of theimage forming optical system, composing image signals output from the
plurality of photoelectric conversion elements on the basis of a table identifying a
location of the photoelectric conversion element outputting an image signal for use in
generation of compositeimage data for eachimage formation region; and creation means
105 for creating the table for each arbitrary image formation plane.
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IMAGING DEVICE ! /
AB - (A)

PROBLEM TO BE SOLVED: To
generate a stable composite
image from a plurality of image
signals that have a parallax and
are different in a focal point.
SOLUTION: There is provided an
imaging device 1 that comprises:
an image formation optical
system 2 that focuses light from
a subject; animage pickup
element that images the light
focused by the image formation
optical system 2; a microlens
array that is constituted by
plurally arraying microlenses
arranged so as to cover a
plurality of pixels of the image
pickup element, respectively;
and a focal distance change part
4 that is placed at a pupil
position of the image formation
optical system, and causes a
focal distance to be spatially
changed so as to cause
transmission light to be focused
at a plurality of different focus
positions.
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TI - (A1)
LASER-PERSONALIZABLE SECURITY
ARTICLES
- (B2)
Laser-personalizable security
articles

AB - (A1B2)
Laser-personalizable security
articles include multi-layer
security documents. The multi-
layer security document includes
an optically transparent cover
layer, a compositeimage and an
imagable layer adjacent to the
cover layer. The first surface of
the cover layer is at least
partially a microstructured
surface, where the
microstructured surface
forms microlenses or a lenticular
surface. The compositeimage is
made by a collection of complete
or partial images viewed through
the microstructured surface of
the cover layer. The composite
image is located on or within the
second surface of the cover layer.
The imagable layer is a laser
imagable layer. When imaged, a
personalized second  composite
three  dimensional image is
created on or in the imagable
layer.
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Image correction using individual
manipulation of microlenses in a
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A system constructs a composite
image using focus assessment
information of image regions.
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Tl - USER INTERFACE
INCLUDING COMPOSITE IMAGES
THAT FLOAT

AB - PROBLEM TO BE SOLVED: To
provide a user interface that
includes one or more composite
images that are perceived by an
observer to be suspended in
space.SOLUTION: A user interface
comprises: a sheet, comprising
at least one layer of microlenses
that has first and second sides, a
layer of material disposed
adjacently to the first side of the
layer of microlenses, and an at
least partially complete image
formed in the material
associated with each of a
plurality of the microlenses,
where the image contrasts with
the material; a first composite
image, provided by the individual
images, that appears to an
unaided eye to float at a first
distance above the sheet; and a
second compositeimage, provided
by the individual images, that
appears to an unaided eye to
float at a second distance above
the sheet. The first and second
distances are approximately
equal. The first and
second composite images are
related to the same task or
mental operation.
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SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

AB - (A1)
Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.

- (©)

Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three- dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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Tl - MICROLENS SHEETING WITH

FLOATING IMAGE USING A SHAPE
MEMORY MATERIAL

AB - A SHEETING (10) INCLUDES A
LAYER OF A SHAPE-MEMORY
POLYMER MATERIAL HAVING A
SURFACE OF MICROLENSES (14),
WHEREIN EACH OF
THE MICROLENSES (14) IS
ASSOCIATED WITH ONE OF A
PLURALITY OF IMAGES WITHIN THE
SHEETING (10). THE LAYER OF THE
SHAPE-MEMORY POLYMER
MATERIAL IS RESPONSIVE TO AN
EXTERNAL STIMULUS; E.G.,
TEMPERATURE, SOLVENT,OR
MOISTURE; BY TRANSITIONING
FROM A FIRST STATE IN WHICH AN
OPTICAL PROPERTY OF
THE MICROLENSES (14) HAS A
FIRST VALUE TO A SECOND STATE
IN WHICH THE OPTICAL PROPERTY
OF THE MICROLENSES (14) HAS A
SECOND VALUE. THE MICROLENSES
(14) HAVE REFRACTIVE SURFACES
THAT TRANSMIT LIGHT TO
POSITIONS WITHIN THE SHEETING
TO PRODUCE A COMPOSITE IMAGE
FROM THE IMAGES FORMED
WITHIN THE SHEETING WHEN THE
LAYER OF THE SHAPE-MEMORY
POLYMER MATERIAL IS IN ONE OF
THE FIRST STATE AND THE SECOND
STATE. AT LEAST ONE OF THE
IMAGES IS A PARTIALLY
COMPLETE IMAGE, AND EACH OF
THE IMAGES IS ASSOCIATED WITH
A DIFFERENT ONE OF
THE MICROLENSES.
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IMAGE THAT FLOATS

- TRANSLUCENT, TRANSPARENT, OR

SEMI-TRANSLUCENT MICROLENS
SHEETINGS WITH COMPOSITE
IMAGES (806A, 806B) ARE
DISCLOSED, IN WHICH

A COMPOSITE IMAGE(806A, 806B)
FLOATS ABOVE (808) OR BELOW
THE SHEETING, OR BOTH.

THE COMPOSITE IMAGE (806A,
806B)MAY BE TWO-DIMENSIONAL
OR THREE-DIMENSIONAL. THE
SHEETING MAY HAVE AT LEAST
ONE LAYER OF MATERIAL (16, 26,
36, 816) HAVING A SURFACE

OF MICROLENSES THAT FORM ONE
OR MORE IMAGES AT POSITIONS
INTERNAL TO THE LAYER OF
MATERIAL (16, 26, 36, 816), AT
LEAST ONE OF THE IMAGES BEING
A PARTIALLY COMPLETE IMAGE.
ADDITIONAL LAYERS, SUCH AS
RETROREFLECTIVE, TRANSLUCENT,
TRANSPARENT, OR OPTICAL
STRUCTURE LAYERS MAY ALSO BE
INCORPORATED INTO THE
SHEETING (600, 800, 900).

© EPODOC / EPO

- NZ592210 A 20130830

- US20080257223
20081023; W0O2009US60756
20091015

- NZ20090592210 20091015

-1

- B44F1/10 ; B44F7/00 ; G02B3/0006 ;
G02B27/2214 ; B42D25/41 ;
B42D25/42 ; B42D25/425 ;

B42D25/29 ; B42D25/00 ;
G07D7/003 ; GO7D7/005

- B42D25/318 ; B42D25/435

- B42D2033/10 ; B42D2033/20 ;
B42D2035/20 ; B42D2035/24 ;
B42D2035/34 ; B42D25/324

- 3M INNOVATIVE PROPERTIES CO

- METHODS OF FORMING SHEETING
WITH COMPOSITE IMAGES THAT
FLOAT AND SHEETING
WITH COMPOSITE IMAGES THAT
FLOAT

- 592210 Disclosed is a microlens
sheeting with different types
of composite images, in which
the composite image appears to
float above, in, or below the
sheeting, or some combination.
One type is viewable with an
unaided eye, and another type is
viewable only with the aided
eye. The sheeting comprises an
array of microlenses; a material
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layer adjacent the array

of microlenses; a first donor
material in contact with the
material layer, wherein the
donor material forms at least
two individual, partially
complete images formed on the
material layer associated with
each of a plurality of

the microlenses. A first composite
image is provided by at least one
of the individual images, that
appears to the unaided eye to
float above or below the
sheeting, or any combination
thereof. A second composite
image, provided by at least one
of the individual images, that
appears to the aided eye to float
above, in, or below the sheeting,
or any combination thereof,
wherein the at least one of the
individual, partially complete
images includes a gaseous void.
The second compositeimage is
aligned with the first composite
image. The first or

second compositeimage appears
under reflected light or
transmitted or laser light to float
above the sheeting.
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SHEETING WITH COMPOSITE
IMAGES THAT FLOAT AND METHOD
OF FORMING

592107 Microlens sheetings with
different types of composite
images are disclosed, in which
the composite image floats above,
in, or below the sheeting, or
some combination. One type

of composite image may be
viewable to the unaided eye or
an observer and another type

of compositeimage is viewable
only to the aided eye of an
observer. The sheeting
comprises an array of microlenses;
a material layer adjacent the
array of microlenses; and a first
donor material in contact with
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the material layer. The donor
material forms at least two
individual, partially complete
images on the material layer
associated with each of a
plurality of the microlenses. A
first compositeimage is provided
by at least one of the individual
images appears to the unaided
eye to float above or below the
sheeting, or both. A

second compositeimage provided
by at least one of the individual
images appears to the aided eye
to float above, in, or below the
sheeting, or any combination
thereof. The second composite
image is aligned with the

first compositeimage and
includes  micrographics.
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MICROLENS LAMINATE CAPABLE OF
PROVIDING FLOATING IMAGE

The present disclosure provides
a microlens laminate having a
protected surface and exhibiting
excellent appearance. The
microlens laminate is capable of
providinga compositeimage that
floats above, in the plane of
and/or below the laminate. The
microlens includes (a)
a microlens sheeting comprising
a microlens layer composed of a
plurality of microlenses, the
microlens layer having first and
second sides, and a light-
sensitive material layer
disposed adjacent the first side
of the microlens layer; and (b) a
transparent material layer
disposed at the second side of
the microlens layer in the
microlens sheeting.

laminate
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Methods for forming sheeting
with a composite image that floats
AB - (A)
Provided are methods for forming
sheeting witha compositeimage
that floats. A sheeting and a
method of forming a sheeting
from a master tool are described
where the sheeting has
a compositeimage that floats
above or below the sheeting. The
method includes providing a first
sheeting comprising a first array
of microlenses and a
photopolymerizable first
material layer adjacent to the
first array of microlenses. Another
step is exposing the first
sheeting to a radiation source to
form a master tool comprising a
plurality of polymerized first
structured areas in the first
material layer, wherein at least
some of the first structured areas
include a portion shape in
common with at least some of
the first structured areas and
wherein each first structured
area is associated with one of
the first array of microlenses. Yet
another step is replicating the
plurality of first structured areas
using a substance that conforms
to the plurality of structured
areas to form a second material
layer having a plurality of
replicated structured areas.
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Tl - (A)
Microlens laminate capable of
providing floating image

AB - (A)
The present disclosure provides
a microlens laminate having a
protected surface and exhibiting
excellent appearance. The
microlens laminate is capable of
providinga compositeimage that
floats above, in the plane of,
and/or below the laminate. The
microlens laminate includes (a)
a microlens sheeting comprising
a microlens layer composed of a
plurality of microlenses, the
microlens layer having first and
second sides, and a light-
sensitive material layer
disposed adjacent the first side
of the microlens layer; and (b) a
transparent material layer
disposed at the second side of
the microlens layer in the
microlens sheeting.
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(A1B2)
MULTILAYER 3D FLOATING IMAGES
IN A SINGLE SUBSTRATE

AB - (A1B2)
A multilayer sheeting with a 3D
floating image. The sheeting
includes a layer of microlenses
and a multilayer material
disposed adjacent
the microlenses. The multilayer
material includes multiple
adjacent layers having X-Y planar
positions and a Z-direction
orthogonal to the X-Y planar
positions. Individual images,

Tl



which contrast with the material,
are formed in the multilayer
material and include connected
elements at interfaces between
the multiple layers and
conjunction elements between
connected elements. The
connected elements are
registered in the Z-direction at
the X-Y planar positions in the
interfaces between the layers.
The individual images
collectively forma composite

3D image that appears to the
unaided eye to be three-
dimensional and floating above
or below the sheeting, or both.
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Tl - SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

AB - Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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Sheeting with composite image
that floats
AB - (A)

A sheeting with a composite
image that floats is provided.
Techniques are described for
forming microlens sheeting
having composite images that
appear to float with respect to
the plane of the sheeting. In one
embodiment, a method

comprises forming one or more
images within a sheeting having
a surface of microlenses, wherein
at least one of the images is a
partially complete image, and
wherein each of the images is
associated with a different one
of the microlenses, wherein

the microlenses have refractive
surfaces that transmit light to
positions within the sheeting to
produce a plurality of composite
images from the images formed
within the sheeting so that each
of the composite images appears
to float with respect to the plane
of the sheeting, and wherein
forming the one or more images
comprises forming the one or
more images such that each of
the composite images is
associated with a different
viewing angle range.
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Tl - Microlens laminate capable of 11

providing floating image

AB - The present disclosure provides

a microlens laminate having a = 19
protected surface and exhibiting TIG]. F
excellent appearance. The - -
microlens laminate is capable of

providinga compositeimage that

floats above, in the plane of,

and/or below the laminate. The

microlens laminate includes (a)

a microlens sheeting comprising

a microlens layer composed of a

plurality of microlenses, the

microlens layer having first and

second sides, and a light-

sensitive material layer

disposed adjacent the first side

of the microlens layer; and (b) a

transparent material layer

disposed at the second side of

the microlens layer in the

microlens sheeting.
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Tl - (A2 A3)
LASER-PERSONALIZABLE SECURITY
ARTICLES

AB - (A2 A3)

Laser-personalizable security

articles include multi-layer
security documents. The multi-
layer security document includes
an optically transparent cover
layer, a compositeimage and an
imagable layer adjacent to the
cover layer. The first surface of
the cover layer is at least
partially a microstructured
surface, where the
microstructured surface

forms microlenses or a lenticular
surface. The compositeimage is
made by a collection of complete
or partial images viewed through
the microstructured surface of
the cover layer. The composite
image is located on or within the
second surface of the cover layer.
The imagable layer is a laser
imagable layer. When imaged, a
personalized second  composite
three  dimensional image is
created on or in the imagable
layer.
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(A2 A3)
LASER-PERSONALIZABLE SECURITY
ARTICLES

(A2 A3)

Laser-personalizable security

articles include a multi-layer
security document and an
optically transparent processing
tape. The multi-layer security
document includes an optically
transparent cover layer,

a compositeimage and an
imagable layer adjacent to the
cover layer. The first surface of
the cover layer is at least
partially a microstructured
surface, where the
microstructured surface

forms microlenses or a lenticular
surface. The compositeimage is
made by a collection of complete
or partial images viewed through
the microstructured surface of
the cover layer. The composite
image is located on or within the
second surface of the cover layer.
The imagable layer is a laser
imagable layer. The optically
transparent processing tape
sufficiently wets out on the
microstructured surface to render
the microstructured surface
invisible to a writing laser.
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PA - THREE M INNOVATIVE PROPERTIES

Tl - MICROLENS LAMINATED BODY

CAPABLE OF PROVIDING
FLOATING COMPOSITE IMAGE

AB - PROBLEM TO BE SOLVED: To
provide a microlens laminated
body which has a protected
surface and excellent
appearance.SOLUTION: A
microlens laminated body
comprises: a microlens sheet
which includes a microlens layer
having a first surface and a
second surface and being
configured by a plurality
of microlenses, and a
photosensitive material layer
disposed close to the first
surface side of the microlens
layer; and a transparent material
layer disposed on the second
surface side of the microlens
layer in the microlens sheet. The
microlens laminated body can
provide a composite image
floating on the microlens
laminated body, in the surface of
the laminated body, and/or
under the laminated body.
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(A2 A3)
MICROLENS LAMINATE CAPABLE OF
PROVIDING FLOATING IMAGE

(A2 A3)

The present disclosure provides
a microlens laminate having a
protected surface and exhibiting
excellent appearance. The
microlens laminate is capable of
providinga compositeimage that
floats above, in the plane of,
and/or below the laminate. The
microlens laminate includes (a)
a microlens sheeting comprising
a microlens layer composed of a
plurality of microlenses, the
microlens layer having first and
second sides, and a light-
sensitive material layer
disposed adjacent the first side
of the microlens layer; and (b) a
transparent material layer
disposed at the second side of
the microlens layer in the
microlens sheeting.
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SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
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one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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Microlens sheeting with
floating image using a shape
memory material

AB - (A)
A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.
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Tl - Sheeting wherein each of the
surface microlenses is associated
with one of a plurality of images
within the sheeting

AB - Sheeting that includes a layer of
a shape-memory polymer
material having a surface of
micro lenses is disclosed. In the
sheeting, each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting. At least one
of the images is a partially
complete image, and each
microlens is associated with a
different one of the images.
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Image correction using individual
manipulation of microlenses in a
microlens array
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A system constructs a composite
image using focus assessment
information of image regions.
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Microlens sheeting with
floating image using a shape
memory material

AB - (AB)
A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.
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(A1B2)

METHODS FOR FORMING
SHEETING WITHA COMPOSITE
IMAGE THAT FLOATS AND A
MASTER TOOLING

(A1B2)

A sheeting and a method of
forming a sheeting from a master
tool are described where the
sheeting hasa composite image
that floats above or below the
sheeting. The method includes
providing a first sheeting
comprising a first array

of microlenses and a
photopolymerizable first

material layer adjacent to the
first array of microlenses. Another
step is exposing the first
sheeting to a radiation source to
form a master tool comprising a
plurality of polymerized first
structured areas in the first
material layer, wherein at least
some of the first structured areas
include a portion shape in
common with at least some of
the first structured areas and
wherein each first structured
area is associated with one of
the first array of microlenses. Yet
another step is replicating the
plurality of first structured areas
using a substance that conforms
to the plurality of structured
areas to form a second material
layer having a plurality of
replicated structured areas.
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Methods for forming sheeting
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with a compositeimage that floats
and a master tooling

(A)

A sheeting and a method of
forming a sheeting from a master
tool are described where the
sheeting hasa composite image
that floats above or below the
sheeting. The method includes
providing a first sheeting
comprising a first array

of microlenses and a
photopolymerizable first

material layer adjacent to the
first array of microlenses. Another
step is exposing the first
sheeting to a radiation source to
form a master tool comprising a
plurality of polymerized first
structured areas in the first
material layer, wherein at least
some of the first structured areas
include a portion shape in
common with at least some of
the first structured areas and
wherein each first structured
area is associated with one of
the first array of microlenses. Yet
another step is replicating the
plurality of first structured areas
using a substance that conforms
to the plurality of structured
areas to form a second material
layer having a plurality of
replicated structured areas.
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(C2)

MICROLENS PROTECTIVE COATING
WITH FLOATING IMAGE USING
MATERIAL WITH SHAPE MEMORY

(€2)

FIELD: physics. ~ SUBSTANCE:
protective coating has a layer of
polymer material with shape
memory, having a surface made
of microlenses, where each
microlens is associated with one
of a plurality of images on the
protective coating. The layer of
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polymer material with shape
memory is sensitive to external
stimulating effect, for example to
temperature, a solvent or

moisture, owing to transition
from a first state in which the
optical property of the microlens
has a first value to a second
state in which the optical
property of the microlens has a
second value. The microlenses
have refracting surfaces which
transmit light to positions in the
protective coating, yielding

a composite image from images
formed on the protective coating
when the layer of polymer
material with shape memory is
in one of a first or second state.
A EFFECT: invention provides
change in optical properties of
the article as a result of the
external effect. » 9 cl, 19 dwg
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(A2 A3)
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(A2 A3)
Sheeting with composite image that floats

(A2)

Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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Sheeting with composite image
that floats

AB - (A)
Techniques are described for
forming microlens sheeting
having composite images that
appear to float with respect to
the plane of the sheeting. As one o
example, a method comprises FIg “:']
forming one or more images
within a sheeting having a
surface of microlenses, wherein at
least one of the images is a
partially complete image, and
wherein each of the images is
associated with a different one
of the microlenses, wherein
the microlenses have refractive
surfaces that transmit light to
positions within the sheeting to
produce a plurality of composite
images from the images formed
within the sheeting sothat each
of the composite images appears
to float with respect to the plane
of the sheeting, and wherein
forming the one or more images
comprises forming the one or
more images such that each of
thecomposite images is
associated with a different
viewing angle range.
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(A2 A3)

Sheeting with composite image that floats

(A2)

Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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(A1 B2)
SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

(A1B2)

Techniques are described for
forming microlens sheeting
having composite images that




appear to float with respect to
the plane of the sheeting. As one
example, a method comprises
forming one or more images
within a sheeting having a
surface of microlenses, wherein at
least one of the images is a
partially complete image, and
wherein each of the images is
associated with a different one
of the microlenses, wherein

the microlenses have refractive
surfaces that transmit light to
positions within the sheeting to
produce a plurality of composite
images from the images formed
within the sheeting so that each
of the composite images appears
to float with respect to the plane
of the sheeting, and wherein
forming the one or more images
comprises forming the one or
more images such that each of
the composite images is
associated with a different
viewing angle range.
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Tl - SHEETING WITH COMPOSITE

IMAGE THAT FLOATS

AB - Techniques are described for
forming microlens sheeting
having composite images that
appear to float with respect to
the plane of the sheeting. As one
example, a method comprises
forming one or more images
within a sheeting having a
surface of microlenses, wherein at
least one of the images is a )
partially complete  image, and ng 10
wherein each of the images is
associated with a different one
of the microlenses, wherein
the microlenses have refractive
surfaces that transmit light to
positions within the sheeting to
produce a plurality of composite
images from the images formed
within the sheeting so that each
of the composite images appears
to float with respect to the plane
of the sheeting, and wherein
forming the one or more images




comprises forming the one or
more images such that each of
the composite images is
associated with a different
viewing angle range.
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Tl - MICROLENS SHEETING WITH

FLOATING IMAGE USING A SHAPE
MEMORY MATERIAL.

AB - A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.
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Tl - MICROLENS SHEETING WITH

FLOATING IMAGE USING A SHAPE
MEMORY MATERIAL

AB - A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.

46/73 © EPODOC/ EPO

PN - W02009070434 A1 20090604
PR - US20070990446P 20071127
AP - WO02008US82951 20081110
DT - *;Rep

cT - |KR] ISR (A1)

US2005180012 A1 20050818
[A] (SMITH KENNETH L [US]);
KR20020086566 A 00000000

[A] (3M INNOVATIVE PROPERTIES

COMPANY)

CCl - B29D11/00365 ; G02B3/0031 ;
G02B3/0056 ; G02B27/2292

PA - 3M INNOVATIVE PROPERTIES CO

[US]; GATES BRIAN J [US]; KRASA
ROBERT T [US]; POTTS TRAVIS L



[US]; WETZELS SERGE [US]

Tl - METHODS FOR FORMING
SHEETING WITHA COMPOSITE
IMAGE THAT FLOATS AND A
MASTER TOOLING

AB - A sheeting and a method of
forming a sheeting from a master
tool are described where the
sheeting hasa composite image
that floats above or below the
sheeting. The method includes
providing a first sheeting
comprising a first array
of microlenses and a
photopolymerizable first
material layer adjacent to the
first array of microlenses. Another
step is exposing the first
sheeting to a radiation source to
form a master tool comprising a
plurality of polymerized first
structured areas in the first
material layer, wherein at least
some of the first structured areas
include a portion shape in
common with at least some of
the first structured areas and
wherein each first structured
area is associated with one of
the first array of microlenses. Yet
another step is replicating the
plurality of first structured areas
using a substance that conforms
to the plurality of structured
areas to form a second material
layer having a plurality of
replicated structured areas.
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MICROLENS SHEETING WITH
FLOATING IMAGE USING A SHAPE
MEMORY MATERIAL
AB - (A1)

A sheeting includes a layer of a
shape-memory polymer material
having a s urface of microlenses,
wherein each of the microlenses



is associated with on e of a
plurality of images within the
sheeting. The layer of the shape-
memor y polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optic al property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheetin g to produce a composite
image from the images formed
within the sheeting wh en the
layer of the shape-memory
polymer material is in one of the
first sta te and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of the micr
olenses.

- (Q)
A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g.,, temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.
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TI - (A)
Sheeting with composite image
that floats

AB - (A)
Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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- (A2 A3)
SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

- (A2 A3)
Techniques are described for
forming microlens sheeting
having composite images that
appear to float with respect to
the plane of the sheeting. As one
example, a method comprises
forming one or more images
within a sheeting having a
surface of microlenses, wherein at
least one of the images is a
partially complete image, and
wherein each of the images is
associated with a different one
of the microlenses, wherein
the microlenses have refractive
surfaces that transmit light to
positions within the sheeting to
produce a plurality of composite
images from the images formed




51/73
PN
PNFP
PR

AP
DT
CCl

PA

Tl

AB

52/73

within the sheeting so that each
of the composite images appears
to float with respect to the plane
of the sheeting, and wherein
forming the one or more images
comprises forming the one or
more images such that each of
the composite images is
associated with a different
viewing angle range.
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- (A1C)

SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

- (Q)

Translucent, transparent, or semi-

translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated

into the sheeting.

© EPODOC / EPO

= AT
""—_,__-t-::_;_j

L

CoE=re S

o




PN - W02008014142 A2 20080131

PNFP - W02008014142 A3 20100218
PR - US20060495999 20060728
AP - W02007US73649 20070717
DT - *; Rep
cT - |KR] ISR (A3)

JPH0976245 A 19970325

[A] (NIPPON COLUMBIA);
W09814803 A1 19980409

[A] (MINNESOTA MINING & MFG
[Us]);

US2005275946 Al 20051215

[A] (CHOO HYUCK [US], et al)

CCl - B29D11/00278 ; B29C61/0616 ;
G01K3/04 ; GO1K5/483 ;
G02B3/0031 ; G02B3/14

PA - (A2 A3)
3M INNOVATIVE PROPERTIES CO
[Us]

TI - (A2 A3)

MICROLENS SHEETING WITH
FLOATING IMAGE USING A SHAPE
MEMORY MATERIAL

AB - (A2 A3)
A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.

53/73 © EPODOC / EPO



PN
PNFP
PR
AP
DT
CcT

CCl

PA

Tl

AB

54/73

PN
PNFP
PR

AP
DT
CcT

CUI

US2002114077 A1 20020822

US6088083 A 20000711 [A] (MEIER

W02007115244 A2 20071011
W02007115244 A3 20080103
US20060399695 20060406
W02007US65751 20070402

* %

[KR| ISR (A3)

WO00163341 A1 20010830 [X] (3M
INNOVATIVE PROPERTIES CO [US]);
US4082426 A 19780404

[A] (BROWN ROBERT A);

US4200875 A 19800429

[A] (GALANOS DEMOSTHENES G ,:;j
[Us]);

EP0583776 A2 19940223 [A] (MILES

INC [US])

B44F1/10 ; G02B3/0006 ;
G02B5/128 ; G02B27/2214 ;
G02B27/2292

(A2 A3)
3M INNOVATIVE PROPERTIES CO
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(A2 A3)
SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

(A2 A3)

Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.

© EPODOC / EPO

W02005069909 A2 20050804
W02005069909 A3 20051110

US20040764340
20040121; US20040764431 20040121

W02005US01513 20050110

* %

[US| ISR (A3)

[A] (JAVIDI BAHRAM [US]);

HANS-JUERGEN [DE])
G02B27/10



PA

Tl

AB

55/73

PN
PNFP
PR

AP
DT
CcT

- (A2 A3)
SEARETE LLC [US]; HILLIS W DANIEL
[US]; MYHRVOLD NATHAN P [US];
WOOD LOWELL L JR [US]

- (A2 A3)
IMAGE CORRECTION USING
INDIVIDUAL MANIPULATION
OF MICROLENSES IN A MICROLENS
ARRAY

- (A2 A3)
A system constructs a composite
image using focus assessment
information of image regions.
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(A1B2)
SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

(A1 B2)

Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being
a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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Sheeting with composite image
that floats

AB - (A1B2)
Microlens sheetings
with composite images are
disclosed, in which the composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing such an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed.
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(A1 B2)

A system constructs a composite
image using focus assessment
information of image regions.
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floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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Microlens sheeting with
floating image using a shape
memory material

- (A1B2)
A sheeting includes a layer of a
shape-memory polymer material
having a surface of microlenses,
wherein each of the microlenses
is associated with one of a
plurality of images within the
sheeting. The layer of the shape-
memory polymer material is
responsive to an external
stimulus; e.g., temperature,
solvent, or moisture; by
transitioning from a first state in
which an optical property of
the microlenses has a first value
to a second state in which the
optical property of
the microlenses has a second
value. The microlenses have
refractive surfaces that transmit
light to positions within the
sheeting to produce a composite
image from the images formed
within the sheeting when the
layer of the shape-memory
polymer material is in one of the
first state and the second state.
At least one of the images is a
partially complete image, and
each of the images is associated
with a different one of
the microlenses.
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(A1B2)
Sheeting with composite image
that floats

(A1 B2)

Translucent, transparent, or semi-
translucent microlens sheetings
with composite images are
disclosed, in whicha  composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. The
sheeting may have at least one
layer of material having a
surface of microlenses that form
one or more images at positions
internal to the layer of material,
at least one of the images being



a partially complete image.
Additional layers, such as
retroreflective, translucent,
transparent, or optical structure
layers may also be incorporated
into the sheeting.
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A system constructs a composite
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information of image regions.
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3M INNOVATIVE PROPERTIES CO
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MICROLENS SHEETING

WITH COMPOSITE IMAGE THAT
APPEARS TO FLOAT

Microlens sheetings

with composite images are
disclosed, in which the composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing such an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed.
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SHEETING WITH COMPOSITE IMAGE THAT FLOATS

Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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- Sheeting with compositeimage that floats

- Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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- Sheeting with compositeimage that floats

- Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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- Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two-
dimensional or three-dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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- SHEETING WITH COMPOSITE IMAGE THAT FLOATS.

- Microlens sheetings with composite images are disclosed, in which the composite image
floats above or below the sheeting, or both. The compositeimage may be two
dimensional or three dimensional. Methods for providing such an imaged sheeting,
including by the application of radiation to a radiation sensitive material layer adjacent
the microlenses, are also disclosed.
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IMAGE DISPLAY

An image display comprising a
conventional composite mirror
and having a wide viewing angle
in the horizontal direction. A
directive reflecting screen has

a composite mirror and an
anisotropic diffuser which are so
arranged that the input light
beam is transmitted through the
anisotropic diffuser, reflected
from the composite mirror,
transmitted through the

anisotropic diffuser, and
emerges from the anisotropic
diffuser. The anisotropic diffuser
is composed of microlenses
having a width parallel to the
ridges of the composite mirror
and different from the width
perpendicular to the ridges.
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AB - A confocal microscope (1) includes an objective lens (2). An optical fibre bundle (3) is
mounted behind the objective lens (2) and comprises a plurality of individual optical
fibres (4). Each optical fibre (4) has an outer end (5) and an inner end (6). A lens array (7)
is mounted spaced apart from the inner end (6) of the optical fibres (4). The lens array
(7) comprises a number of microlenses (8), each optical fibre (4) having an associated
microlens (8). Means is provided for applying a voltage to each microlens (8) for
switching the microlens (8) into or out of focus with an inner end of its associated
optical fibre (4). When in focus animage from an object being viewed is transmitted via
a beam splitter (10) (11,12) to a photodetector (14). The photodetector (14) can be
connected to any suitable means for displaying or recording the image. A controller is
operable for sequentially applying focusing voltage to a number of sets of spaced-
apart microlenses (8) to collect images of portions of an object (16) being viewed which
images are then assembled to form a compositeimage of the object (16). <Figure 4>
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Method for attaching a microlens
sheeting to a finished article
then recording a compositeimage
so that it appears to float upon
viewing

AB - (A1)
Microlens sheetings
with composite images are
disclosed, in which the composite



image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing such an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed. <IMAGE>
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MICROLENS SHEETING
WITH COMPOSITE IMAGE THAT
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AB - (A1)
Microlens sheetings
with composite images are
disclosed, in which the composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing suc h an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed.</SDOA B>
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Microlens sheetings
with composite images are
disclosed, in which the composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing such an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed.
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(A1)
SHEETING WITH COMPOSITE
IMAGE THAT FLOATS

(A1)

Microlens sheetings

with composite images are
disclosed, in which the composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing suc h an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed.</SDOA B>
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Microlens sheetings

with composite images are
disclosed, in which the composite
image floats above or below the
sheeting, or both. The composite
image may be two-dimensional
or three-dimensional. Methods
for providing such an imaged
sheeting, including by the
application of radiation to a
radiation sensitive material
layer adjacent the microlenses,
are also disclosed.




