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AUTOSTEREOSCOPIC DISPLAY WITH INCREASED SHARPNESS
FOR NON-PRIMARY VIEWING ZONES

This application claims the benefit of U.S. Provisional Patent Application
Serial No. 60/694,060, filed June 24, 2005, entitled “An Autostereoscopic Display
with Increased Sharpness for Non-Primary Viewing Zones,” inventors Lenny Lipton'

et al., the entirety of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present design relates generally to the art of autostereoscopic displays,
and more particularly to producing increased sharpness and image clarity of a
lenticular panoramagram autostereoscopic display where the observer positioned to

the left or right of the center of the display.

Description of the Related Art

Autostereoscopic displays use lenticular sheets as a selection device to enable
viewing of a stereoscopic image, obviating the use of individual selection devices
such as shuttering eyewear. The name that is used for these kinds of displays, when
more than two perspective views are provided, is “panoramagram,” or sometimes
“parallax panoramagram.” Given that selection takes place at the plane of the screen,
many perspective views are required to provide a viewing zone of large angular
extent. In the case where two views are provided, little head movement is
permissible, and the observer is effectively locked in place. This is undesirable, and
for this reason this work concentrates on multiple perspective or panoramagram-type
flat panel displays allowing for liberal head movement and easy location of the

observer.

In a panoramagram image, multiple perspective views are mapped beneath a
lens sheet. This is discussed in, for example, Okoshi in “Three Dimensional Imaging
Techniques,” Academic Press, New York, 1976. Lens sheets are variously known as
lens screens, lenticular screens, lens arrays, or micro-lens arrays. In lenticular

stereoscopic displays, head movement the horizontal direction, causes the observer to
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see changes in perspective, sometimes called “look-around” capability, within a
viewing zone, where a viewing zone is an area where the image may be viewed.
There is then a repetition of these perspective views at different locations within the
viewing zone. The changing perspective that occurs in the primary viewing zone, as
the observer moves laterally, repeats in the secondary, tertiary, and nth degree
peripheral zones. These secondary, tertiary, and nth order viewing zones have image
quality similar to the primary zone. Beyond the nth order zone, comparative image
quality tends to significantly degrade. Performance is symmetrical about the primary
zone and the angular extent of the zones is similar. The transition from zone to zone
is typically brief with the total of all zones providing the maximum angular extent of

viewable image.

In designing an autostereoscopic display, or specifically the lens sheets are
used in combination with a flat panel display, control of the angular extent of the
viewing zone is of particular concern. The angular extent of a viewing zone is
controlled by the optical design. The optical designer has at her or his disposal the
ability to vary the pitch, focal length, and thickness of the lens sheet or distance from
the display surface and thus the distance from the light source. The challenge
presented with autostereoscopic display is providing a high quality primary viewing
zone and excellent image qualities in non-primary v'iewing zones, and
correspondingly increasing the number of useful zones, while simultaneously
providing the observer with an ability to tilt his or her head and move to different

viewing zones without sacrificing significant image quality.

Previously available designs therefore have issues with image quality
produced, particularly in non-primary viewing zones, limiting the number of useful
zones. It would be advantageous to offer a design that enhancés or optimizes the
autostereoscopic display of images by enabling the viewer to receive a high quality
image in the secondary and higher order zones, and be able to tilt his or hef head and

be located at various distances from the display.
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SUMMARY OF THE INVENTION

According to one aspect of the present design, there is provided a method and

system for providing increased sharpness in non-primary viewing zones of an

* autostereoscopic display system. The design comprises a lenticular screen arranged in

juxtaposition with a front surface of an electronic display. An improvement to the
design is provided, the improvement comprising fixing a distance between the front
surface of the electronic display and the lenticular screen such that a main focal point

is located behind the front surface of the electronic display.

These and other advantages of the present invention will become apparent to

those skilled in the art from the following detailed description of the invention and the

accompanying drawings.



10

15

WO 2007/002301 PCT/US2006/024322

4

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a perspective view of a lenticular array;
FIG. 1B 1s a perspective view of a Winnek-type lenticular array;

FIG. 2A shows a cross-section of a single lenticule of a lenticular array,
showing the area of pixels behind the lenticule and associated with a flat panel

display;

FIG. 2B illustrates a detailed representation of the area of pixels, showing the

red, green, and blue sub-pixels directly behind a single lenticule;

FIG. 2C is a schematic representation of the viewing space of the optical
design of FIG. 2A;

FIG. 3A is a cross-section of a single lenticule of a lenticular array, showing

the area of pixels behind it that is associated with a flat panel display;

FIG. 3B shows a schematic representation of the viewing space of the optical
design of FIG. 3A; and

FIG. 4 is a general flowchart of operation of the present design.



10

15

20

235

30

WO 2007/002301 PCT/US2006/024322
-5-

DETAILED DESCRIPTION OF THE INVENTION

A panoramagram comprises a series of semi-cylindrical lenticules, arrayed
like corduroy or a washtub surface as depicted in FIGs. 1A and 1B. Behind each
lenticule is a column of images made up of perspective views arranged in a horizontal
manner, similar to stripes, behind a vertically oriented lenticule. These perspective
views repeating within each column provide the basis for the stereoscopic effect seen
by the observer. The refractive properties of the lenticules insure that the left and

right eyes see appropriate perspective views to create the stereoscopic effect.

When an observer moves laterally away from the center of the display, he or
she views image columns adjacent to the primary column located directly behind the
lenticule associated with the primary column. Thus the same lenticules, when viewed
off axis, are used for image columns that are either to the left or right of the primary
column, Within limits, the image within non-primary viewing zones is similar to that
of the primary zone. The criticality of the observer’s head or eye placement in such an

arrangement is well known.

The angular extent of a viewing zone is particularly significant in controlling
the stereoscopic depth effect. The narrower a viewing zone, the deeper the
stereoscopic effect. The wider the viewing zone, the easier it is to move one’s head
side to side and see a high quality stereoscopic image. Designs with narrow zones
tend to have a larger quantity of individual viewing zones than designs with wider
zones, but not necessarily a gfeater total horizontal viewing angle. Thus there is a
tension in the design of the display with respect to viewing zones, where designers
seek a balance between the angular extent of the viewing zones and the depth effect.
On one hand, it is desirable to have the largest possible angular extent for a viewing
zone. However, given a limited number of perspective views, a large angular extent
reduces the depth effect. On the other hand, decreasing the angular extent of the
viewing zone increases the depth effect but limits the location within a zone in which

a stereo image may be viewed.

In designing an autostereoscopic display, or specifically the lens sheets that

are used in combination with a flat panel display, the control of the angular extent of
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the viewing zone is of particular concern. The angular extent of a viewing zone is
controlled by the optical design. The optical designer has at her or his disposal the
ability to vary the pitch, focal length, and thickness of the lens sheet or distance from
the display surface and thus the distance from the image source. Two related types of

lens sheets having similar characteristics have generally been available.

Given that the panoramagram display has multiple viewing zones, the designer
attempts to both optimize the image quality within the viewing zones and extend the
number of zones to enhance the utility of the display. The present design increases
the sharpness and optical quality of the non-primary viewing zones while
correspondingly increasing the number of useful zones. Although the present design
is discussed primarily in the context of a flat panel electronic display, the concepts
presented also apply to viewing autostereoscopic hardcopies, and to other types of

displays, including those using raster barrier selection devices.

The present design is a lenticular array wherein the distance of the surface of
the lens from the sub-pixel structure is less than the focal length, producing an effect
that increases the utility of the display by allowing it to be viewed by multiple users
over a broader range of angular locations. While the present description is
specifically aimed at lenticular optics, the design is also applicable to raster barrier

selection devices.

Prior solutions have focused precisely on the display pixels. The present .
design increases and optimizes the image quality of the outer viewing zones by
focusing past or behind the pixels. By placing the focal point of the lens behind the
pixel plane, the lens sheet’s depth of field, or difference between near and far focal
points, is optimized for increased luminance. Thus the range of sharpness is increased
at the imaging surface. Shifting the focus this way allows for secondary and tertiary

viewing zones to have increased sharpness.

The longer focal length required for this arrangement can be achieved in two
ways. One is to use a larger radius for the spherical surface of the lens. The other is
to decrease the distance of the lens from the image surface. For purposes of

simplifying the discussion, a fixed radius and index of refraction as shown in FIGs.
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2A and 3A is assumed, but altering the radius of curvature of the lenticules can
provide beneficial results as discussed below. The present design is described herein
in terms of the distance between the lens surface, i.e. the rounded lenticule surface, to

the pixel plane of the flat panel display.

A panoramagram requires mapping multiple perspective views of the image
into interdigitated columns of image information. In addition to interdigitation, the
term interleaving is used, and Interzigging™ is the nomenclature used by
StereoGraphics Corp. for a specific proprietary technique. In its simplest form, as
described by Hess in U.S. Patent No. 1,128,979, left and right images are optically
sliced vertically and alternated for juxtaposition behind a lenticular screen. In the
classic hardcopy type of optically produced panoramagram, comprising multiple
views, each view is sampled and arranged in image stripes behind each vertical-going
lenticule. A lenticular screen of this type is shown in FIG. 1A. The repeating
perspective view arrangement of stripes is called a column and one column is the
same width as and directly behind a vertical-going lenticule. For computer
interdigitation the stripe and column explanation is a simplification and more complex
mapping may be required when a slanted (Winnek) lens array is used, as shown in
FIG. 1B. The principles disclosed herein remain the same for such a screen and for
didactic purposes the stripes and column explanation with regard to the explanation of

FIGs 2A and 3A, including part 204A is employed.

In FIG. 1A, a lenticular display is made up of semi-cylinders or a corduroy-like
structure 102 having a back surface facing an electronic display 101. The electronic
display surface 101 is a flat panel display. The pitch Py, of the Ienticules 102 is defined
as the width of the lenticule. The boundaries or intersections of the semi-cylinders are
mutually parallel and parallel to the vertical edges of the display, the assumption
being that the display has a conventional rectangular shape. The drawings are not to

scale and shapes and dimensions are exaggerated for didactic purposes.

FIG. 1B shows a variation on this scheme, employing an invention described
by Winnek in U.S. Patent No. 3,409,351. The intersection boundaries of the semi-
cylinders, while mutually parallel, are not parallel to the vertical edges of the display,

but rather are tipped at some angle shown by (J) as measured from the vertical edge of
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the display. Element 112 denotes this diagonal-going lens sheet covering the flat
panel display 101. Without loss of generality, the technique described here applies to
a standard vertical-going lenticular array, a Winnek diagonal-going array, or raster

barrier arrays that follow the vertical-going or Winnek style teaching.

FIG. 2A shows a cross-section of a single lenticule 202 and an associated
section of pixel structure 204A of a flat panel display positioned directly beneath the
lenticule. FIG. 2B is a detailed representation of cross section 204A showing the red
(R), green (G), and blue (B) sub-pixel structure 204B. Such a configuration and
relationship applies to both the vertical-going lenticule as well as to the Winnek-
tipped lens sheet, as well as to raster barrier selection devices that may also be

vertical-going or Winnek-tipped.

The lenticule in FIG. 2A has a spherical radius R, shown as radius 208, with a
related focal length £210 and a Pitch P 206. The lenticule is dimensioned to cause
the primary focal point 221 along the central focus axis 209 to be directly at the
surface of the pixel structure 204A as viewed from the central optical axis. Lines 212
are geometrical representations of the rays transmitted by the lens that contributes to
the image formation within the first order or primary viewing zone. Off axis the lens
has the same focal length f but, as shown by line 211, the main focal point 222 is now
forward of the pixel structure by distance 216. The geometrical representation of the
rays formed by the lens and contributing to the image formation for the nth order zone

or outermost peripheral zone is shown as line 214.

FIG. 2C shows an electronic display panel 218 covered by a lens sheet 220,
said sheet made up of a multiplicity of individual lenticular elements such as those
illustrated in FIG. 2A. In the space in front of the display is a geometrical
representation of the primary or first order viewing zone with an angular extent as
given by angle o 222. The total angular extent of all viewing zones is given as angle
f 224. The viewing zones fan out in space and are designated as region 226 showing
the first, second, and third order zones. Each of the zones occurs in a more or less
vertical pie-shaped slice. Since FIG. 2C is a top view, acceptable viewing zones are
labeled 1, 2, and 3, for first, second, and third order zones. As symmetry exists about

the primary zone, for this example this yields a total of five zones where there is an
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acceptable three-dimensional image. Beyond the third order zone it is possible that
there may be additional view zones, depending on the specific lens sheet design. In
some cases fourth and higher order zones may exist, but in this example, the total
horizontal extent of the all the viewing zones together does not extend past the

tertiary.

FIGs. 3A and 3B show the novel aspects of the current design. The present
design can increase the amount of sharp image information being transmitted by the
lens for the peripheral viewing zones by adjusting the focus of the lenticules such that

the sharp focus is somewhat behind the pixels that make up the primary viewing zone.

FIG. 3A shows the cross-section of a single lenticule 302 and an associated
section of flat panel pixel structure 204A, positioned directly beneath the lenticule, as
in FIG. 2A. Lenticule 302 has the same spherical radius R as lenticule 202, with the
same focal length £ 210 and the same width or Pitch Pi, 206. The essential difference
between lenticule 202 and 302 is the distance of the lens sheet from the image
forming surface, for the one shown in FIG. 3A the distance is somewhat less than is
the case for that shown in FIG. 2A. The primary focal point 321 along the central
focus axis 309 is positioned behind or beneath the pixel surface thus optimizing the
placement of the depth of field. This increases the field of view at the surface, thus
increasing the sharp focus for secondary and tertiary (and even greater order) viewing
zones. By having the lens sheet focus behind the pixel image forming surface for the
primary viewing zone the sharpness of the secondary and tertiary zones is the
enhanced. Care must be taken to judiciously choose the new focusing distance so that |
the primary image remains sharp, but there will be enough depth of field to carry out

this adjustment successfully because of the relatively low f number of these optics.

Lines 312 are a geometrical representation of the rays transmitted by the lens
and contributing to the image formation within the first order or primary viewing
zone. Off axis, the lens having unchanged focal length £210 is shown as off axis
focal length line 311, places the main focal point 322 behind, rather than in front of,
the pixel structure by a distance 316. Lines 314 denote the geometrical representation
of the wave front transmitted by the lens contributing to the image formation of the

nth order zone or outermost peripheral zone. Because the off axis focal point 322 is
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in this case behind (or at least at, but not in front of) the pixel plane, i.e. in back of flat
panel pixel structure 204A, the arrangement transmits a sharper focused image to the

appropriate eye(s) for non-primary viewing zones.

FIG. 3B illustrates that, using this deeper focusing distance, the extent of the
viewing zone is increased so that the angle o 322 is now slightly larger than the
horizontal angular extent of the primary viewing zone depicted in FIG. 2C. Similarly,
the secondary and tertiary zones are slightly increased in angular extent. The
significant feature here is not the change in angular extent of the viewing zone, but
rather the placement of the focal point relative to the lens sheet resulting from the new
distance of the lens to the pixel surface. This arrangement can significantly increase

the sharpness of the non-primary zones and retain sharpness of the primary zone.

In the example of FIG. 3B, compared with FIG. 2C, better image focus results,
whereas before when the focal point was in front of or at the pixel plane, the lens
would not properly focus the image’s constituent pixels in these off axis areas
required for non-primary zone image formation. The observer viewing at an off-axis
angle to the display using the present design sees sharper perspective views for each
eye and experiences better depth perception. In some cases this improvement allows
for the transformation of a non-stereoscopic viewing region into a peripheral zone
with acceptable stereoscopic viewing. Thus use of the current design can increase the

number of useful viewing zones.

The present discussion has been limited to lenticular lenses and specifically a
refractive or lenticular display. The design can apply to raster barriers as well.
Although the present description shows operation in accordance with an individual
lenticule, this lenticule is representative of what is happening under the entire lens

sheet made up of tens of thousands of lenticules.

The present design may be implemented in a variety of displays and display
systems. One such system where the present design has been successfully
implemented is an Apple Cinema Monitor with a 30-inch diagonal display screen
having a resolution of 2560 by 1600 pixels. This monitor’s resolution is on the large

end of contemporary standards but there is no loss of generality for lower resolution
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displays. Fixed optical design parameters may be employed for radius and pitch and
lenticules may be cast onto several thicknesses of glass substrate, including but not
limited to 0.120-inch, 0.090-inch, and 0.060-inch glass substrate. Increasing the

radius, thereby increasing the focal length £, can achieve the same effect.

Mapping the image information on the pixel structure comprises using a
mapping apparatus, method, or feature, such as the StereoGraphics Corporation
proprietary Interzig™ interdigitation technique, which takes into account the optics of
the Winnek-type lens sheet as described above. When using a slanted Winnek-type
arrangement, the views are mapped not only in rows containing columns and
perspective stripes, parallel going to the horizontal edge of the display, but also in the
vertical (or actually diagonal) direction within a column. Multiple perspective image
groups may be employed to provide the autostereoscopic effect, including for
example a nine-perspective view image group. For a traditional vertical-going
panoramagram, n stripes may be employed within a column. In such an arrangement,
a single lenticule includes a progression of the stripes along a row within a column
beneath the lenticule, with stripes progressing from 1 through n. Nine views or stripes
may be implemented but there is no loss in generality for less or more than nine views

as long as there are multiple views under each lenticule.

Image formation a lens made with 0.120-inch glass may be acceptable for the

first, second, and third order viewing zones in the Apple Cinema Monitor

_arrangement, yielding a total of five zones of stereoscopic images. The 0.090-inch

lens can also produce acceptable viewing zones for the first three orders. Fourth order
zones on either side can show a planar image or partial stereoscopic dimensionality.
The primary or first order zones’ angle of view o may increase by one to two degrees
as compared to the previous and thicker lens. Also the 0.060-inch lens can yield
acceptable stereoscopic viewing zones for the first three orders, but more
significantly, the fourth order has quality stereo 3D image without any noticeable
degrading or planar looking image. The fourth order zones in this arrangement using
0.060 inch lens can provide excellent stereoscopic image quality and the first order

zone can show an increase of angle o by another one to two degrees.

The results described above demonstrate and describe for purpose of this



10

15

20

25

30

WO 2007/002301

-12-

discussion a reiteration of FIG. 2A representing a single lenticule of 0.090-inch thick
glass substrate and FIG. 3A representing a single lenticule of 0.060-inch substrate.
The difference of 0.030 of an inch is enough to cause the main focal point to move
behind the pixel plane of the flat panel display. Moving the focal point behind the
pixel plane allows for a greater amount of light to be accessed and transmitted through
the lens to the off axis angles increasing the quality of perspective views in the

peripheral viewing zones.

The present design increases the image clarity and sharpness of non-first order
viewing zones, incrementally increases the angular extent of the viewing zones, and
also adds viewing zones for an increase in the overall angular viewing capability of a

panoramagram-type autostereoscopic display.

FIG. 4 illustrates an overall conceptual flowchart of design of a display system
according to the present design. From FIG. 4, the design may optionally comprise
establishing a baseline configuration at point 401, wherein the baseline configuration
comprises a lenticular screen arranged in juxtaposition with a front swface of an
electronic display with a main focal point located either at or in front of the front
surface of the electronic display. Point 402 represents fixing the distance between the
front surface and the lenticular screen such that the main focal point of the screen is
behind the front surface of the electronic display. Fixing the distance in this manner
may comprise any of the methods, functions, or design alterations disclosed herein,
including but not limited to altering the construction of the lenticules, such as the
depth or thickness, and producing a lenticular screen having lenticules that provide
the required main focal point positioning, or alternately changing substrate thickness.
Other alterations, including but not limited to altering lenticule radius of curvature,
may be employed. Point 403 represents mapping the image information onto the
pixel structure of the display, such as by using the proprietary Interzig interdigitation

technique.

The devices, processes and features described herein are not exclusive of other
devices, processes and features, and variations and additions may be implemented in
accordance with the particular objectives to be achieved. For example, devices and

processes as described herein may be integrated or interoperable with other devices

PCT/US2006/024322
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and processes not described herein to provide further combinations of features, to
operate concurrently within the same devices, or to serve other purposes. Thus it
should be understood that the embodiments illustrated in the figures and described
above are offered by way of example only. The invention is not limited to a particular
embodiment, but extends to various modifications, combinations, and permutations

that fall within the scope of the claims and their equivalents.

The design presented herein and the specific aspects illustrated are meant not
to be limiting, but may include alternate components while still incorporating the
teachings and benefits of the invention. While the invention has thus been described
in connection with specific embodiments thereof, it will be understood that the
invention is capable of further modifications. This application is intended to cover
any variations, uses or adaptations of the invention following, in general, the
principles of the invention, and including such departures from the present disclosure
as come within known and customary practice within the art to which the invention

pertains.

The foregoing description of specific embodiments reveals the general nature
of the disclosure sufficiently that others can, by applying current knowledge, readily
modify and/or adapt the system and method for various applications without departing
from the general concept. Therefore, such adaptations and modifications are within
the meaning and range of equivalents of the disclosed embodiments. The phraseology

or terminology employed herein is for the purpose of description and not of limitation.
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WHAT IS CLAIMED IS:

1. In an autostereoscopic display system having a lenticular screen
arranged in juxtaposition with a front surface of an electronic display, an
Improvement comprising fixing a distance between the front surface of the electronic
display and the lenticular screen such that a main focal point is located behind the

front surface of the electronic display.

2. The autostereoscopic display system of claim 1, wherein the distance
fixed between the front surface of the electronic display and the lenticular screen
comprises the lenticular sheet produced at a thickness such that the main focal point is

located behind the front surface of the electronic display.

3. The autostereoscopic display system of claim 1, wherein the distance
fixed between the front surface of the electronic display and the lenticular screen
comprises lenticule curvature of the lenticular sheet produced at a radius such that the

main focal point is located behind the front surface of the electronic display.

4. The autostereoscopic display system of claim 1, further comprising
establishing a baseline design for the lenticular screen and wherein the baseline design
for the lenticular screen is altered such that the main focal point of the lenticular

screen is located behind the front surface of the electronic display.

5. The autostereoscopic display system of claim 4, wherein the distance
fixed between the front surface of the electronic display and the lenticular screen
comprises the lenticular sheet produced at a thickness such that the main focal point is

located behind the front surface of the electronic display.

6. The autostereoscopic display system of claim 4, wherein the distance
fixed between the front surface of the electronic display and the lenticular screen
comprises lenticule curvature of the lenticular sheet produced at a radius such that the

main focal point is located behind the front surface of the electronic display.

7. The autostereoscopic display system of claim 1, wherein the front
surface of the electronic display comprises a plurality of pixels, and wherein the main

focal point is located behind the front surface of the plurality of pixels.
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8. A method for displaying autostereoscopic images on a display having a

front surface and a lenticular screen associated therewith, the method comprising;

establishing a distance between the front surface of the electronic display and
the lenticular screen such that a focal point established by the lenticular screen is

5  positioned behind the front surface of the electronic display.

9. The method of claim 8, further comprising creating a baseline
lenticular screen design prior to said establishing wherein a baseline focal point is
positioned in front of the front surface of the electronic display, and wherein said
establishing comprises altering the baseline lenticular screen design comprises

10 altering the lenticular screen design to move the focal point behind the front surface of

the electronic display.

10. The method of claim 8, wherein establishing comprises producing the
lenticular sheet at a thickness such that the main focal point is located behind the front

surface of the electronic display.

15 11. The method of claim 8, wherein establishing comprises producing a
lenticular sheet having individual lenticule radius of curvature such that the main

focal point is located behind the front surface of the electronic display.

12. The method of claim 9, wherein establishing comprises producing the
lenticular sheet at a thickness such that the main focal point is located behind the front

20 surface of the electronic display,

13. . The method of claim 9, wherein establishing comprises producing a
lenticular sheet having individual lenticule radius of curvature such that the main

focal point is located behind the front surface of the electronic display.

14. The method of claim 8, wherein the front surface of the electronic
25 display comprises a plurality of pixels, and wherein the main focal point is located

behind the front surface of the plurality of pixels.

15. An autostereoscopic display system comprising:
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an electronic display comprising a front surface;
a lenticular sheet in juxtaposition with said electronic display;

wherein a distance between the front surface of the electronic display and the
lenticular screen is established such that a main focal point for the system is located

behind the front surface of the electronic display.

16.  The autostereoscopic display system of claim 15, wherein the distance
established between the front surface of the electronic display and the lenticular
screen comprises the lenticular sheet produced at a thickness such that the main focal

point is located behind the front surface of the electronic display.

17. The autostereoscopic display system of claim 15, wherein the distance
established between the front surface of the electronic display and the lenticular
screen comprises lenticule curvature of the lenticular sheet produced at a radius such

that the main focal point is located behind the front surface of the electronic display.

18.  The autostereoscopic display system of claim 15, further comprising
establishing a baseline design for the lenticular screen and wherein the baseline design
for the lenticular screen is altered such that the main focal point of the lenticular

screen is located behind the front surface of the electronic display.

19. The autostereoscopic display system of claim 18, wherein the distance
established between the front surface of the electronic display and the lenticular
screen comprises the lenticular sheet produced at a thickness such that the main focal

point is located behind the front surface of the electronic display.

20. The autostereoscopic display system of claim 18, wherein the distance
established between the front surface of the electronic display and the lenticular
screen comprises lenticule curvature of the lenticular sheet produced at a radius such

that the main focal point is located behind the front surface of the electronic display.
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Establish a Baseline Configuration Comprising a Lenticular
Screen Arranged in Juxtaposition with a Front Surface of an
Electronic Display with a Main Focal Point Located Either at or in
Front of the Front Surface of the Electronic Display

Fix the Distance Between the Front Surface and the Lenticular
Screen such that the Main Focal Point of the Lenticular Screen is
Behind the Front Surface of the Electronic Display

402

A 4

Mapping the Image Information onto the Pixel Structure of the
Display, such as by using the Proprietary Interzig Interdigitation
Technique

403

FIG. 4
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