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ANIMATION DISPLAY PROCESS AND ASSEMBLY

REFERENCE TO CO-PENDING APPLICATIONS

The entire subject matter of U.S. Provisional application serial number
60/371,424 filed April 11, 2002 and entitled ANIMATION DISPLAY SYSTEM is
incorporated by reference.

The entire subject métter of U.S. Provisional application serial number
60/330,962 filed November 5, 2001 and entitled ANIMATION DISPLAY SYSTEM
is also incorporated by reference.
| The éntire subject matter of Canadian patent application serial number
2,298,483 filed February 16, 2000 and entitled A PASSIVE IMAGE STABILIZER
AND ANIMATION DISPLAY SYSTEM is also incorporated by reference.

Thevapplicant claims priority benefit under Title 35, United States Code,
Section 119(e) of:

- U.S. Provisional application serial number 60/330,962 filed November 5,
2001 and entitled ANIMATION DISPLAY SYSTEM; and

- U.S. Provisional application serial number 60/371,424 filed April 11,
2002 and entitled ANIMATION DISPLAY SYSTEM.

FIELD OF THE INVENTION

This invention relates to a process and apparatus for providing a sequence
of specifically altered images, and most preferably to providing a sequence of said
images aé single static images or as an animation sequence when operably
viewed in a state of motion under the influence of visual persistence. The

apparatus has applicability, among others, as display units, preferably illuminated,
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for viewing by an observer in moving sidewalks, pedestrian walkways, escalators,

subways, vehicular tunnels, elevators, theme attraction rides and the like.
BACKGROUND OF THE INVENTION

Conventional media format used to display an animation sequence, apply
the principles of the concept “ persistence of viéion”, where the viewer is stationary
and the images, affixed to a substrate, are in motion. The same principle can also
be applied in an inverse relationship, where the images are stationary and the
viewer is in motion.

The general concept of having the observer move, while the images remain
static has been applied in several prior instances, with varying degrees of success.
In order to create a condition where the principles of persistence of vision can be
applied, all prior art forms have applied some form of intermittent lighting. Most of
the prior efforts to improve image quality have focused primarily on attempts to
refine complex and expensive systems of stroboscopic light sources in order to
apply these principles.

U.S. Patent Nos. 917,587 (Good - April 1909), the entire contents of which

- are incorporated herein by reference, and 4,179,198 (Brachet - Dec 1979), the

entire contents of which are incorporated herein by reference, describe an
electro-mechanical means of triggering the illumination of each imaée, involving a
mechanical device attached to the train, which periodically closes an electrical
circuit, triggering the iIIuminatioh of the image within the image display panel.

U.S. Patent Nos. 3,951,529 (Gandia), the entire contents of which are
incorporated herein by reference, and 4,383,742 (Brachet), the entire contents of
which are incorporated herein by reference, describe a determination of the
vehicle's speed to trigger image illumination. In this case, the vehicle is a train,
which is passing a stationary image. In this case, patent ‘529 contemplates that

the train travels at a predetermined speed each time it passes a section of track
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while the patent ‘742 measures the train's speed by a radar type speed detector.
Many image display panels are triggered to illuminate their images‘simultaneously.

u.S. Patent.Nos. 3,694,062 (Koenig), the entire contents of which are
incorporated herein by reference, and 3,704,064 (Sollogoub), the entire contents
of which are incorporated herein by reference, describe the light from within a
vehicle to trigger image illumination. A light detector associated with each image
display panel, monitors the light intensity coming from the passing vehicle. When
the light shining on the image display panel is of great enough intensity the image
is briefly illuminated. '

U.S. Patent No. 978,854 (Czerniewski), the entire contents of which are
incorporated herein by reference, describes a purely mechanical means of
triggering the illumination of the image. A "shoe" attached to the moving vehicle
lifts an aperture filter attached to the subway wall beside the train and a
mechanism then permits light to momentarily illuminate the image within the image
display panel mounted on the subway wall. A stationary miniature image is
mounted within the image display panel. Light is shone through the miniature
image and is magnified through various lenses and directed onto the back of a
semi-transparent projection screen by a series of reflectors. The light source is
attached to the moving vehicle. All the other patents mentioned above use a large
size, back or front i, image mounted as part of the image display panel.

The mechanical illumination triggering devices, referred to above, have
inherent mechanical wear problems because of the high triggering rates and thus
do not provide a practical solution to the problem. In addition to issues associated
with maintenance and trouble free operation of mechanical parts there is a
secondary and more pronounced issue, the requirement of reliable and timely
triggering of image illumination. In order thét the observer clearly see the image,
each successive image must be illuminated at exactly the same position relative to
the observer. If this process is not precise, the integration of the images will seem

blurred.
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In these most recent inventions, the use of a stroboscopic light sources
appears to have been the predominant approach to satisfying the requirement for
an intermittent light source.  Earlier inventions however, did provide a simpler
solution to the problem.

Joseph Antoine Ferdinand Plateau invented the Phenakistiscope (a.k.a.
Fantoscope) in 1832. It is basically a disc fixed at its center so that it can spin
freely. Around the edges are regularly spaced slits, and in conjunction with each
slit is an image drawn in sequential stages of movement.

The German inventor Stampfer developed the Phenakistiscope separately
but at the same time; he dubbed it the Stroboscope. Many .other versions and
\refinements followed, including a model designed by Stampfer with two fixed discs,
one with a series of images, and the other with an equal number of slits or
apertures centered in front of each image. Both discs rotated about a horizontal
axis and a random distance between the two discs separated the image and
aperture.

In 1834, William George Horner invented the Zoetrope an adaptation of the
Stroboscope where the axis of image rotation was transferred from a horizontal to
vertical, thereby providing a substantially horizontal direction of relative image
movement, while still viewed in a substantially vertical plane. A distance equal to
the random diameter of the cylinder separated the image and apertures.

Unlike the stroboscopic systems, both the Stroboscope and the Zoetrope
employed a consistent and constant light source. In order to provide an
intermittent view, an opaque plane with a series of equally spaced vertical slits or
apertures were placed between the viewer and the constantly illuminated image.

To perceive an entire image through the narrow width of the aperture, both
devices rely on the principles of a parallax, which in turn applies the geometry and
properties of the isosceles triangles. In essence as an image proceeds into view,
a longitudinal scan of the image is provided to the viewer which progress across
the width of the image. The same properties apply when the device is constructed

in a linear context where, the images and apertures are arranged in a vertical
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plane similar to the Stroboscope, while advancing the images and apertures along
a horizontal plane similarly to a circular Zoetrope. This in itself is not a novel
thought but offers a more practical arrangement where the viewer is considered to
be the object in a state of relative motion.

Use of a linear arrangement of the Stroboscope, to effect persistence of
vision, avoids the mechanical triggering issues and is therefore preferable to the
use of a stroboscopic light source.

| U.S. Patent No. 3,653,753 (Mitchell), the entire contents of which are
incorporated herein by reference, describes a plurality of aperture filters
comprising linear light sources. The vertical line of light appears through the
transparency and traverses the width of the image, presenting the imyage in
suécessive segments as the relative position of observer, image and light change.
When there is effective relative movement between the viewer and the
transparencies, the light appears to sweep across each transparency,
progressively illuminating linear adjacent segments of each image; thus the viewer
perceives a motion picture composed of the progressively illuminated image
segments. Specifically Mitchell explains that “The relationship between the
viewing distance and the width of the perceived image is linear; e.g. at a viewing
distance one-half of the expected viewing distance EVD, the width of the perceived
image is one-half of the transparency width”

It is possible to control or magnify the perceived image width by controlling
or increasing the relative distance between the viewer and the aperture and the
distance between the image and the aperture. Similarly it is possible fo reduce the
distance between the image and the aperture, by proportionally reducing the width
of the printed image, which results in an apparatus of minimal depth.

In practical applications of a linear zoetrope or stroboscope as the ratio of
the distance between the viewer and the aperture relative to the distance between
the image and the aperture increases, the viewer will be provided with an
increasing number of apertures, which provide unobstructed lines of sight to the
images centered behind the apertures. As a result, when the viewer is positioned
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(for example) a multiple of 30 times the horizontal distance between the aperture
and the actual image the viewer may, depending on the depth of the aperture plate
and width of the aperture, be privy to 30 sequential and discreet apertures or
discreet image frames, which, depending on the degree of image variance from
image to image will lend itself to a degradation, in perceived image clarity or
crispness. In effect the viewers peripheral view will be provided with a longitudinal
scan of 30 or more discrete sequential sections of 30 or more discrete images in
sequential stages of movement. This effect would be similar to projecting 30
sequential images on to a screen simultaneously where in each frame; the main
object is in a slightly different position. This inherent loss of image quality is
particularly pronounced at slower speeds, where thé viewer is afforded more time
to identify the disassociation between subsequent incongruent sections of
subsequent discrete image frames.

Due to a perceptible depth of the aperture plate utilized in prior art forms,
visual applications of the geometry of a parallax (applied in a linear fashion),
requires and therefore assumes that the viewer observe intended images or
sequences of images in a direction predominantly perpendicular to the relative
direction of travel. The viewer is therefore required to either stand at right angles
to the direction of travel or rotate ones head at right angles to the direction of
travel. Application of the apparatus in environments where the viewer maybe
required to maintain an awareness of potential on-coming obstructions located
along the path of trajectory; render the apparatus somewhat impractical under
these conditions. The apparatus in its prior art form is therefore at best only suited
for commercial environments where the viewer is essentially a passenger on a
moving vehicle.

Widespread commercial application of a practical animation display system,
based on the concepts of linear Stroboscope or Zoetrope, suitable for most
environments where the viewer is in motion, would desirably first address a
number of issues of commercial importance: the elimination of multiple image

frames being revealed simultaneously, the ability of affect the range of possible
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viewing angles, the ability to adjust inappropriate frame rates particularly under
conditions of relatively slow movement and the ability to adjust inappropriate image '
aspect ratios.

It is therefore an object of the present invention to address at least some of

these issues.

SUMMARY OF THE INVENTION

In one of its aspects, the invention provides a method of treating a plurality
of source image frames, in sequential stages of movement, to produce a resultant
plurality of sequential image plates, to be transferred to a display substrate. The
resultant image plates, when viewed through a planar or linear zoetrope or
stfoboscope, permit a viéwer, in a state of relative motion, to scan congruent
collections of longitudinal arrays located throughout a multiple of the sequential
image plates. Each series of image plate longitudinal array subsets, collectively
combine to form an original source image frame. The absence of this treatment
would otherwise result in a collective combination of vertical image array subsets
belonging to a multiple of incongruent source image frames in sequential stages of
movement, where each image frame may depict an incongruent stage of
movement, as is the result in prior art forms.

In another of its aspects, the present invention provides an animation
display system that provides formulae for appropriately rearranging a plurality of
pixel locations, preferably as many as millions of pixel locations.

In another of its aspects, the present invention provides a method of
creating a one to one relationship between source image pixels and dots printed
per image (1 pixel = 1 or more printed dots) so as to avoid the possibility of losing
pixel information between source image and printed re-digitized image. However,
other relationships between source image pixels and dots printed per image are

also contemplated.
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In another of its aspects, the present invention provides an animation
display system that provides a method of elongating images through economic
computer re-digitization so that when viewed through a parallax filter, by a viewer
in a state of relative motion, the images, which become stretched along the x axis,
are reconstructed through interpretation by the viewer, resulting in an intended
image aspect ratio. '

In another of its aspects, the present invention prbvides an animation
display system that provides a system that will operate while in a state of relatively
slow motion, such that when applied, for example, to a moving walk-way with a
velocity of 2 mph or more the system will still meet a minimum objective of 30
frames per second. However, lower speeds are also contemplated, such as a
speed of about 1.25 mph, for example.

In another of its aspects, the present invention provides an animation
display system that does not require electronic or mechanical moving parts and
thus eliminates mechanical wear problems and the need for critical timing.

In another of its aspects, the present invention provides an animation
display system that provides a plurality of longitudinal apertures and associated
aperture filters so as to limit the duration of time over which any specific
longitudinal section of a constantly illuminated image' my be observed, such that
the principles of persistence of vision can be applied.

In another of its aspects, the present invention provides a method of
creating aperture plates for a linear arrangement of the zoetrope or stroboscope,
where a range of angles through which the images are revealed to the viewer can
be increased and where there exists a plurality of direction focuses to the image
substrate, allowing the viewer a range of more practical or comfortable range of
angles from which to view the animation sequence. These methods eliminate the
restricted angles of view, which can be caused, for example, by perpendicular slits
applied to relatively thick aperture plates (in other words plates of a perceptible

depth) as in prior art forms.
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In another of its aspects, the present invention provides a method of g
creating a directional aperture plate for a linear arrangement of the zoetrope or
stroboscope or a combination thereof, where the range of angles through which
the images are revealed to the viewer shall be limited but where the predominant
direction of focus m'aybe altered from that of perpendicular direction to the image
substrate to a more practical, desirable or comfortable predominant direction of
focus from Which the viewer may observe the animation sequence.

The invention in one aspect provides a method a process and apparatus for
displaying static or moving images to an observer while in relative motion by
providing stabilized, fixed, altered images through a plurality of parallax filters.

The invention in this aspect allows a viewer to observe a stable image even
when the device is observed at slow speeds. It uses principles of “slit scan image
production” (in other words the viewer’s brain assembles an image as the viewer
scans the image through a slit) and the quantum characteristics of human
conciseness, i.e. persistence of vision. Unlike film images, the system, according
to one embodiment, delivers a constant image more akin to television or a flatbed
film-editing table and relies on the phenomena of moving light over time.

An illusion of motion depends on two things, namely, persistence of vision
and the phi phenomenon. Persistence of vision refers to the length of time the
retina retains an image. A light flash every tenth of a second or less is perceived
as continuous and .in consequence because of this persistence, an observer
cannot tell where one flash ends and the next flash begins, and, thus, perceives a
continuous light. ,

If an observer speeds past a series of progressive constantly illuminated
images, only a blur is seen and intended motion is lost. The apertures of use in
the display unit according to the invention, as hereinafter defined, simulate flashes
of light to create stroboscopic effect or the effect of the persistence of vision.

Persistence of vision is achieved when there exists relative motion between the

- apparatus and the viewer and when the viewer is only permitted to see a given
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longitudinal section of a constantly illuminated image for less than 1/10 of a
second.

The Phi phenomenon is a result of human instinct. Our brains strive to
make meaning from what it perceives. When different images are viewed close
together in time, a viewer brain quickly creates a relationship between them.

In the practice of this invention, video or film sequences are converted / re-
digitized and, in one aspect, re-printed to a substrate, such as, for example,
preferably sheets or rolls of translucent film, by way of suitable print technology,
such as, for example, electrostatic, thermal ink jet, laser, dot matrix and DURA-
TRANS (a trade name) printing and the like. In this case, the width of the print
substrate corresponds to the desired image projection height, where as length of
the print substrate is determined as a function of the desired time span of the
animation and the rate of speed at which the viewer is moving. The printed sheets
or rolls of film are positioned between a flat light source and series of parallax
scanning filters and associated apertures. Image reprocessing and use of a
parallax scanning filters allow for the presentation of a singular image or seemingly
animated sequence of images, without the requirement of any moving or
mechanical parts or stroboscopic lights. Alternatively, the so-treated sequences
may be presented in a non-permanent or transient form, such as on an
appropriately sized display screen, such as plasma screen or the like.

Accordingly, in one of its aspects, the invention provides a method and a
process of producing a plurality of sequential, digitized substrate image plates for
use in providing an animated sequence of said images, said method comprising; (i)
providing a plurality of sequential source image frames, where each frame has a
sequential ascending frame number, said frames having a first aspect ratio defined
as the ratio of the length of the vertical or y-axis / length of the horizontal or x-axis;
(i) providing a plurality of digital image plates, where each image plate has a
sequential ascending plate number, said plates having a first aspect ratio, of the
same value as the source image frame, defined as the ratio of the length of the

vertical or y-axis / length of the horizontal or x-axis; (iii) vertically slicing each of
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