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THREE DIMENSIONAL DISPLAY ENVIRONMENT
AND VIEWING THEATER

This application claims the priority of U.S. Provisional Patent Application

Serial No. 62/168,1 15, filed on May 29, 2015.

BACKGROUND OF THE INVENTION

In connection with high altitude observatories and similar attractions in

which the initial reveal of a view, perspective or other observation is critical to the

enjoyment and enhancement of the viewing experience, there is a need for a

theatrical environment in which visitors to the attraction are first exposed to

aspects of the environment to be revealed then the significance and orientation of

the environment prior to the reveal. There is a need for a theatrical environment in

which the viewers are encompassed within a multimedia presentation before the

reveal. Generally, reveals are done with some fanfare but, generally, are limited to

the opening of curtains or the rising of blinds which are well known and, while

including some suspense, are fairly routine. There is a need for an environment

which does not presage or otherwise suggest to viewers that they will be seeing the

reveal due to the highly immersive nature of the experience and absence of obvious

curtains or blinds. Accordingly, there is a need for a theatrical environment which

provides a multimedia experience to the visitors and, without apparent or obvious



indications, is able to provide a breathtaking reveal without the visitor's

anticipation of the reveal moment.

SUMMARY OF THE INVENTION

The invention is generally directed to a theatrical environment in which a

multimedia presentation related to the subject of the reveal is provided and the

presentation is projected on a stylized multi-surface screen in three dimensions.

The invention is also directed to a three dimensional viewing on a multi-

surface screen enabled by digital signal processing of images to create an apparent

three dimensional image from a two dimensional image sources.

Still a further object of the invention is to provide a stylized reveal for a

visual attraction wherein a theatrical display is provided with the screen for the

display acting as the curtain to reveal the visual attraction.

Yet still a further object of the invention is to convert two dimensional

images and movies to project onto a three dimensional screen wherein the three

dimensional screen has been pixel mapped onto a UV map system so that the

texture associated with the three dimensional screen is able to receive a two

dimensional image mapped onto the three dimensional screen providing the

illusion of a three dimensional display.



Yet still another object of the invention is to provide a viewing theater which

provides an audio/visual experience related to an attraction in anticipation of and

leading up to the movement of the screen to reveal a visual attraction.

Still a further object of the invention is to provide an improved viewing

theater where a three dimensional viewing screen has the two dimensional image

to be displayed on it transformed by a signal processor which uses the UV

mapping of the three dimensional viewing screen to display the two dimensional

image mapped onto the three dimensional viewing screen.

Still other objects and advantages of the invention will, in part, be obvious

and will, in part, be apparent from the specification.

The invention accordingly comprises the features of construction,

combinations of elements and arrangements of part and processes which will be

exemplified in the constructions and processes as hereinafter set forth, and the

scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in more complete detail with

frequent reference being made to the figures identified below.

Fig. 1 is a top plan view of the layout of the projectors utilized to project the

show on the screens of the attraction;



Fig. 2 is a front elevational view of the assemblies utilized to raise and lower

the panels of the screen from a viewing position to a position in which the panels

are raised to exposed the view behind the screen;

Fig. 3A is a front elevational view of the panels of the screen;

Fig. 3B is a cross sectional view along line A -A of Fig. 3A ;

Fig. 3C is a top plan view of the panels of the screen of Fig. 3A ;

Fig. 3D is a perspective view of the side of the viewing screen panels facing

the viewer; Fig. 4 is an exploded view of the components of the system used

to support and raise the screen panels between the upper and lower

positions;

Fig. 5 is directed to a pixel map plan of the width of the screen panels in

accordance with a preferred embodiment of the invention;

Fig. 6 is directed to another pixel map plan of the heights of the screen

panels of Fig. 5 in accordance with a preferred embodiment of the invention; and

Fig. 7 is a side elevational view of the attraction theater.

MTAILED D E SCRIPTION OF THE PREFERRElD EMBODIMENTS

The theater experience is created by the combination of the three

dimensional screen system which encompasses the area in front of the viewers, as

seen in Fig. 7, in a long theater environment 10 which is fairly narrow from front

to back with a railing 70 in front of the viewers 50 so as to constrain them between



railing 70 and the wall behind them 80 forming the back wall of the theater 10

The projectors 121-134 are located upon a support wall above and behind the back

wall 80 of the theater 10 and, in a current preferred embodiment, include twenty

eight digital projectors including fourteen pairs of projectors 121-134 which are,

again, in a current preferred embodiment, Christie DWU600-G digital projectors

oriented with a 1920 x 1200 pixel 5K lumens projectors. T e signal processor 90 is

shown in the theater 10, but can be placed elsewhere. The projector pairs 121-134

are arrayed, as shown in Fig. 1, oriented in a fashion where they provide a

projection onto the screen which entirely covers the width and height of all of the

surfaces of the screen 100 shown in Fig. 3D. Each pair of projectors, as shown in

Fig. 7 are vertically oriented, with one on top and one on the bottom. The images

projected on the three dimensional screen surfaces are determined through a

process which utilizes a UV mapping system in which the textures of the three

dimensional surfaces of the screen are mapped into UV space so as to allow the

two dimensional source images to be projected on the screens to be mapped on a

pixel basis such that the two dimensional images appear three dimensional as

projected on different oriented surfaces of the screen. The UV mapping is used

add texture or color to a three dimensional object which can then be more easily

fitted in a two dimensional projection onto the surface of the three dimensional

object. In this case, the screen is a three dimensional collection of rectangular



blocks having surfaces which are perpendicular to the viewer's line of sight (i.e.

flat vertical surfaces representing the walls of a "building" facing the viewer) and

surfaces which are parallel to the viewer's line of sight (i.e. flat vertical surfaces

representing the walls of the "building" at 90 degrees to the first walls. To make

the images projected on the different surfaces of the screens appear natural and

three dimensional it is critical that the images on the different types of surfaces be

digitally adjusted, using the UV mapping, so that the images projected onto the

parallel surfaces (i.e. the sides of the "buildings"), are properly adjusted so that

they appear naturally and continuously with the images projected onto the

perpendicular surfaces.

In a current preferred embodiment the three dimensional screen shown in

Fig. 3D is formed of a series of rectangular blocks which are significantly taller

than they are wide or deep. These rectangular blocks, as shown in Fig. 6, are

comprised of touching blocks with flat, planar surfaces perpendicular to the line of

sight of the viewers and other surfaces which are parallel with the line of sight of

the viewers forming rectangular solid blocks arrayed in a fashion where there are

no gaps between the blocks but surfaces in adjacent blocks which are parallel are

generally separated by at least one surface perpendicular to the planar surface

(parallel to the viewer's line of sight). Projecting images on adjacent surfaces,

adjusted using the UV mapping, which are perpendicular to each other, allows the



viewer to see the image projected onto a three dimensional object so as to create a

sense of three dimensionality to the viewer around these locations, even though the

initial image projected was a two dimensional image.

The screen surfaces were mapped into a UV map so as to create a pixel map

which allows the images that are to be projected to be mapped into the UV space.

Figs 3A and 3C show two maps of the screen which are used to create the UV

space mapping. Fig 3A shows the width of the blocks and Fig. 3C shows the depth

of each of the blocks. Figs 5 and 6 show pixel maps for the UV mapping of each of

the physical blocks 301-336 of the screen 100 The texture is provided to the two

dimensional surfaces of the three dimensional screens in a way which makes the

effective projection appear as a three dimensional image. Thereafter, once the

digital projectors are oriented, using the UV mapping, so as to create their spread

of projections onto the UV mapped surfaces of the screen, the images are

processed using digital signal processing techniques, through either modification

or masking of certain pixels, to create the appearance of a linear image across all of

the surfaces of the screen. There is a tracking of each projector's actual areas of

projection onto the surfaces of the screen and overlap between projectors and the

projector's light splash to the pixel level so that digital signal processing of the

images can be directed to the appropriate pixel outputs on all of the different

projectors so that each mapped pixel on all of the surfaces of the three dimensional



screen is properly shaped, modified, reduced in brightness or masked as required to

produce a clean properly adjusted image. This requires initially an analysis of the

surfaces on the display from one end to the other, including both surfaces

perpendicular to the viewer's line of sight and those parallel to the viewer's line of

sight and a conversion of the width of these surfaces into pixel units. These pixel

units are then coordinated with the display map of the projectors, utilizing the UV

map texture of the screen to provide a pixel by pixel mask for the image to be

displayed onto the screen by the different digital projectors. With the digital

projectors, the images projected are essentially produced on a pixel by pixel basis

so that, depending upon the distance between the projector and a specific point on

the screen, the pixel size is adjusted due to the distance between the digital

projector and the surface of the screen. Pixel sizes on portions of the screen which

are closer to a projector are smaller than those which are further from the projector.

Through the use of the modeling transformation of the images and

processing the viewer is exposed to a three dimensional screen structure which

envelopes viewer in both video and sound so that it appears on occasions as if they

are either in a subway station on the platform with a subway train thundering

across the screen from one side to the other with the steel beam used to support the

ceiling of the subway tunnel appearing static and three dimensional while the

subway car appears to be moving in front of the viewer's eyes. Speakers and



subwoofers are placed strategically around the viewers in a fashion which creates a

surround sound environment going along with the images on the videos and still

images projected onto the screen.

In an attraction which is intended to perform several functions, the reveal of

the view to an observatory's windows or other attraction's reveal, such as live

animals at a zoo or other surprising but anticipated observation, there is a need to

provide suspense by misdirection, causing viewers not to anticipate the reveal

event until it is upon them. In the current preferred embodiment of the invention,

where the reveal is the exposure of the view from a high altitude observatory, the

theater 10 is set up so as to provide no warning or anticipation of the reveal which

will form the last portion of the show. As seen in Fig. 7, the screen elements 100

are positioned in front of the viewer 50, with a structure which provides a complete

masking of any view of the windows 60 behind the screens 100 during the show, a

generally darkened theater environment and a highly engaging and potentially

overwhelming video and audio display highlighting elements of the view to come

The video display includes the sights and sounds of the City, including sporting

events and arenas, transportation venues, street scenes and restaurants and stores

and the general hubbub of a city both in sight and sound. As the culmination of the

audio/video presentation, the video screen 100 running the entire width of the

theater 10 rises as the show comes to a close, with the rising screen 100 exposing



the viewing windows 60 arrayed behind the screen in a fashion which provides a

first view to the viewers. This initial reveal of the view highlights the significance

and attractiveness of the view for a large group of people at the same time.

Thereafter, a door at the far end of the theater 10 will open, allowing the viewers to

proceed on to the next portion of the attraction. As seen in Fig. 3B the floor is

sloped from the entrance to the exit to provide a visual cue to the viewers 50 to

enter and continue up the ramp between the front railing 70 and the rear wall 80 of

the viewing theater 10 so that they are distributed within the viewing area formed

by the front railing 70, rear wall 80 and the entry and exit areas.

Fig. 2 shows the mechanism by which the display panels 2 11-218 are either

hoisted or lowered. While Fig. 2 shows some of the panels 2 11, 212 hoisted, other

panels 214-218 fully lowered and one panel 213 in an intermediate state, in use all

of the panels will be raised or lowered as one. This figure is to show the different

positions the panels 211-218 can be found at different times. In this embodiment

the screen 100 is divided into eight panels 2 11-218. In other embodiments there

can be more or less panels depending on the size and weight of the panels and the

width of the theater 10. During the course of a show the viewers 50 will enter with

the panels all the way down. At the end of the show, as the video presentation is

ending all of the panels 218 will rise in unison, revealing the hidden view behind

the panels which in this case is window 60 (Fig. 7).



As seen in Fig. 3, there are three views of the screen panels 211-218 which

together form the screen 100. Each of the screen panels includes a number of the

blocks 111-136. Fig. 3D shows a perspective view of the overall screen formed of

the eight panels 211-218 which appear to be a city skyline comprising a series of

differently sized "buildings". Other representations with other shapes can be used

for other attractions in different environments. Figs. 3A and 3B are representations

of the heights of the different "buildings" in the panels and a cross sectional view

of the structure of the screen 100 along line A-A of Fig. 3A.

With reference to Fig. 4 the construction of screen panel 211 (though any of

the screen panels 211-218 would have a similar construction ) is shown with the

outer panel 401 at the left, the support structures 402, 403 for the panel in the two

portions to the right of the outer panel 401 and the connectors 404, 405 to the

hoisting assembly, connecting rods and assemblies 406, 407, 408, and connection

to the structural elements 409, 410 of the room on the right. The outer panel 401 is

a rigid member which includes the "building" profiles in front of a flat background

seen toward the top of the panel 401above the tops of the "buildings". The

remaining panels are used to securely affix the panel 401 in place in a fashion

which allows the machinery 230 shown in Fig. 2 to move the panels 401 from their

initial viewing locations as shown by panels 214-218 in Fig. 2, through the mid

hoist position shown for panel 213, to the full reveal position as shown by panels



2 11, 212. Mechanisms 230, which move the panels from the viewing position

where the screen 100 is all that a viewer 50 would see, to the full reveal position

which exposes the windows 60 (Fig. 7), are coordinated with the show. In a

preferred embodiment the images projected on the screen 100 are continued to be

projected on the screen 100 as it moves up into the reveal position. This "tricks"

the viewers 50 into following the image up out of the viewing area until a

significant portion of the reveal is present and the viewers 50 can then see the view

out of the windows 60.

Another aspect of the theater experience with the reveal is to establish a

regular flow of visitors through the attraction. In a current preferred embodiment

of the invention, the limiting factor for introducing visitors into the attraction and

taking them away are a series of elevators which carry a limited number of visitors

at each time. In the current preferred embodiment of the attraction there is a bank

of five separate elevators which transport visitors from a ground floor up to the

102nd floor of One World Trade Center and back down again. The theater

attraction is designed to hold the full capacity of all five elevators for one show.

As a result, with the elevators running essentially continuously to both bring

visitors up from the ground floor and return them from the 100th floor to the ground

floor, the area outside of the theater will collect the visitors in all five of the

elevators before opening the doors to the theater attraction and exposing them to



the show followed by the reveal. The length of the show in the theater is designed

to be equal to the time it will take for the five elevators to fill and bring the viewers

from the ground floor to the 102nd floor. An area outside of the theater is designed

to hold the people until the previous show has finished and the viewers in that

show file out of the theater into the main portion of the attraction with panoramic

windows. This timing is set so that as doors to the attraction begin to open the fifth

load of visitors is dropped off by their elevator on the 102nd floor. By the time the

show has been completed and the visitors have filed out of the theater, and the

display screens have returned to their original position blocking the view of the

outside, the theater will be ready to receive the next group of visitors from the next

five elevator loads. In this way, the visitors through the attraction are channeled in

discrete groups which allow for a steady and reliable flow through the overall

attraction such that there are not logjams or other problems with crowd

management. Similarly, the elevators, emptied of the visitors who have ridden up

from the ground floor, are now ready to take the visitors who've completed their

time at the observatory back down from the 100 h floor down to the ground floor.

The cycling of the elevators allows for a steady stream of visitors into and out of

the observatory without having anyone wait too long.

Reference is next made to Fig. 5 wherein a pixel map of the screen 100

constructed in accordance with a preferred embodiment of the invention is



depicted. The screen 100 is quite long and, thus, is broken up into four sections as

shown in Fig. 5. The top image in Fig. 5 is the leftmost portion of the screen as

viewed by the visitors. The second row image is the next section of the screen

which is to the right of the top image as viewed by the visitors. Similarly the third

and fourth lines represent the third and fourth sections of the screen, with the

fourth line being the rightmost portion of the screen as viewed by the visitors. As

shown, the portion facing the viewer is the portion at the top of each of the images.

As can be seen, with the identification of the surfaces, they are marked both by the

block to which they are attributed and numbers identify each of the 7 1 surfaces.

For example, the first block on the top includes two surfaces, a surface A-l which

will be perpendicular to the viewer and a surface A-2 between block A and block B

which will be parallel to the viewer's line of sight. Because the blocks have

different depths, to simulate a city skyline, the blocks are of different depths

creating the surfaces which are parallel to the viewer's line of sight such as

surfaces A-2, B-4, C-6 and D-8. Wherever the blocks are at different depths from

the viewer, surfaces parallel to the viewer's line of sight will be created between

adjacent surfaces which are perpendicular to the viewer's line of sight.

With reference to Fig. 6, there is another pixel map which shows the height

of each of the surfaces perpendicular to the viewer's line of sight both in inches

and in pixels. As seen in Fig. 6, which includes the left half of the screen 100 on



the upper portion and the right half of the screen 100 on the bottom, the height of

each block is shown both in inches and in pixels. This pixel map is utilized in

connection with the digital signal processing which is incorporated to convert the

source images into images which project correctly onto the surface of each of the

blocks using the UV mapping. The rectangular solid shape of each of the blocks

means that the surfaces which are perpendicular to the viewer's line of sight and

those which are parallel to the viewer's line of sight have the same height. This is

what you'd expect with a building, with a flat roof.

Reference is made to Fig. 7 wherein a side elevational view of a visitor 50

standing in the theater 10 is shown. One can see the digital projectors 121, 122

mounted atop a ceiling at the back of the viewing area angled toward the screen

100 which is in front of the viewer. The short vertical line in front of the viewer is

a railing 70 which prevents any viewers 50 from standing closer than that to the

screen 100. This provides for better viewing and clearer lines of sight. In general,

when the images are reduced to the pixel level the pixel size ranges are preferably

in a range from 0.05 inches through 0.10 inches and more preferably from 0.072

inches - 0.082 inches from top to bottom. The images from different projectors

tend to overlap and blend which requires both geometry correction and masking to

assure a clear image. These corrections and masking activities are programmed in

so that similar transformations and corrections may be made automatically on the



images as they are ready for projection onto the three dimensional screen. These

transformations are performed in a way that the images displayed on screen 100

and the varying surfaces of the "buildings", some of which are perpendicular to the

viewer's line of sight and others are parallel to the viewer's line of sight are

adjusted on a pixel by pixel basis for the varying distances rom the projectors to

the pixel's surface. As there is a fixed relationship between the projectors and the

screen surfaces the transformations, mapping and textures can be set so that any

image to be projected can be rapidly transformed so it will project clearly and

properly on the screen 100.

Accordingly, an improved theater display for providing three dimensional

appearing images on a three dimensional display screen from two dimensional

images is provided in an environment in which the display screens are motorized

so as to elevate at the end of a show and provide a reveal to a visual experience

available behind the screens. Also, the theater experience can be used as a gateway

to the observatory experience, serving the multiple roles of educating a viewer on

what will be seen, providing a surprise reveal experience, and performing a gating

function for the attraction by collecting and grouping a predefined number of

viewers who will enter the attraction together and then providing a sufficient gap

of time before it allows a next group of viewers to enter the attraction.



In addition, the invention is directed a presentation environment in which an

audio/visual surround experience is provided with three dimensionality to the

display created by the three dimensional display screens receiving digitally

projected images which are modified through digital signal processing and UV

mapping to create true to life mapping of the texture of the three dimensional

surfaces in anticipation of a reveal event.

It will thus be seen that the objects set forth above, among those made

apparent in the preceding description, are efficiently obtained, and, since certain

changes may be made in the above construction without departing from the spirit

and scope of the invention, it is intended that all matter contained in the above

description or shown in the accompanying drawings shall be interpreted as

illustrative, and not in a limiting sense.

It is also understood that the following claims are intended to cover all of the

generic and specific features of the invention herein described and all statements of

the scope of the invention, which, as a matter of language, might be said to fall

therebetween.



CLAIMS

WHAT IS CLAIMED IS;

1. An audiovisual theater experience for viewers, comprising:

a theater, having a floor, ceiling, back wall, front wall and

railing between the back wall and front wall, the area between

the back wall and railing defining a viewing area for the

viewers;

a screen placed between the viewers and the front wall;

a plurality of projectors, spaced from the screen for projecting

images on the screen, placed proximate the ceiling;

a screen mechanism for moving the screen between a first,

show position where the viewers can see images on the screen

and a second, reveal position where the viewers can see the

front wall.

2. The audiovisual theater experience of Claim 1 wherein the front

wall is a window and the viewers can see through the window

when the screen is in the second, reveal position.

3. The audiovisual theater experience of Claim 1, wherein the

screen is formed of a three dimensional set of surfaces.



4. The audiovisual theater experience of Claim 3 wherein the

screen is formed of a series of rectangular solids in front of a

flat screen providing a plurality of surfaces perpendicular to a

viewer's line of sight and a plurality of surfaces parallel to the

viewer's line of sight.

5. The audiovisual theater experience of Claim 4 wherein the

screen's surfaces are reduced to pixel maps covering both of the

plurality of surfaces.

6. The audiovisual theater experience of Claim 5 wherein the pixel

maps are used to UV map the screen's surfaces,

7. The audiovisual theater experience of Claim 6 wherein the UV

mapping of the screen's surfaces is used to map the images to

be displayed onto the screen's surfaces by the projectors.

8. The audiovisual theater experience of Claim 1 wherein the

screen mechanism moves the screen vertically between the first

position and the second position.

9. The audiovisual theater experience of Claim 8 wherein the

plurality of projectors projects an image which tracks along

with the movement of the screens from the first position to the

second position.



10. An audiovisual theater experience for viewers, comprising:

a three dimensional screen;

a plurality of projectors for projecting a two dimensional image

on the three dimensional screen;

a signal processor for transforming the image to be displayed

by the projectors so it appears to fit the three dimensional

screen.

11. The audiovisual theater experience for viewers of Claim 10

wherein the signal processor utilizes pixel maps of the three

dimensional screen to perform UV mapping of the three

dimensional screen.

12. The audiovisual theater experience for viewers of Claim 11

wherein the UV mapping is used to fit the two dimensional

image onto the three dimensional screen.

13. The audiovisual theater experience for viewers of Claim 11

wherein the pixel maps are created by adjusting the pixel size

dependent on the distance between the projector and the surface

on the screen corresponding to the pixel.



14. The audiovisual theater experience for viewers of Claim 13

wherein separate pixel maps are created for the width and

height of the screen.

15. An audiovisual theater experience for viewers providing a

reveal, comprising:

a theater having a viewing area facing a screen;

projectors for projecting images on the screen;

screen moving means for moving the screen from a first, show

position where the viewers see the projected images on the

screen and a second reveal position, where the viewers see the

view behind the screen.

16. The audiovisual theater experience for viewers of Claim 15

wherein the screen moving means moves the screen vertically

from the first position to the second position.

17. The audiovisual theater experience for viewers of Claim 16

wherein the projectors project the image on the screen to follow

the screen as it moves vertically from the first position to the

second position.

18. The audiovisual theater experience for viewers of Claim 15

wherein the view behind the screen is through a window.



19. The audiovisual theater experience for viewers of Claim 15

wherein the projectors project a two dimensional image onto

the three dimensional screen.

20. The audiovisual theater experience for viewers of Claim 19

wherein the two dimensional image is projected onto the three

dimensional screen by using UV mapping.
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