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Method of Creation of a Virtual Three Dimensional Image to Enable its

Reproduction on Planar Substrates

Technical Field

This invention relates to a method of creation of a virtual three dimensional image to

enable its reproduction on a planar substrate and refers particularly, though not

exclusively, to such a method for creation of planar advertisements with a three-

dimensional appearance be reproduced on a planar substrate than can be laid on a flat

surface such as a floor.

Background

There have been a number of proposals for the creation of a three dimensional image on

a planar surface to enable more dynamic advertisements to be placed in strategic

locations. Most such proposals are relatively complex, do not produce the desired

result, or are not easily reproducible.

Summary

According to a preferred aspect there is provided a method of creation of a virtual three

dimensional image to enable its reproduction on at least one planar substrate includes

creating a virtual three dimensional space that includes a ground plane. A virtual model

of an object is merged into the virtual three dimensional space and located at a desired

position on the ground plane. A first virtual camera is placed at a first position in the

virtual three dimensional space. Virtual lighting is added to the virtual three

dimensional space to create shadows of the virtual model on at least the ground plane.



The first virtual camera is used for rendering the virtual model and the shadows to

obtain a rendered image. The virtual model is removed and the rendered image is

projected onto the ground plane. A second virtual camera is placed vertically above the

projection of the rendered image on the ground plane and is used to capture the virtual

three dimensional image of the projection of the rendered image on the ground plane to

enable reproduction of the virtual three dimensional image on the at least one planar

substrate.

Preferably, scaling of the virtual model takes place before adding the virtual lighting.

The desired position may be a centre of the virtual three dimensional space. The virtual

model of the object may be surface textured before being merged into the virtual three

dimensional space.

The first position may be:

(i) remote from the desired position,

(ii) a predetermined height above the ground plane, and

(iii) a predetermined distance from the desired position;

The first position may be an average height of human eyes above ground level thereby

representing a viewer's position. The predetermined distance may be in the range 1 to

10 meters. The object may comprise a plurality of individual objects. Scaling may be

performed for retention of correct proportionality in the size of the virtual model of each

of the individual objects.



The virtual three dimensional image may have a length and width that are the same. The

projection of the rendered image may be by a virtual light projector from the position of

the first virtual camera. The second virtual camera may be a virtual orthographic

camera.

The virtual three dimensional space may use actual measurement units of the

reproduced image on the substrate for height, length and width.

The virtual lighting may be above the ground plane at a height greater than the

predetermined height. The virtual lighting may be between the desired position and the

first position. The virtual lighting may comprise a plurality of virtual light sources.

The second virtual camera may be above a centre of the projection of the rendered

image.

The planar substrate may be one of: a transparency, and decalamania. The planar

substrate may be able to be mounted on at least one of: a pavement, a ground, a

sidewalk, and a floor.

The ground plane may comprise a rectangular grid. The first virtual camera may focus

on a plane on the ground plane at the desired position, the plane being perpendicular to

and centred on a longitudinal axis of a line of sight of the first virtual camera.



The method may further comprise adding a biped image to the virtual three dimensional

space before adding the virtual lighting with the biped image having a height such that

eyes of the biped image are the predetermined distance above the ground plane and are

at the first position.

Rescaling of the virtual model may be to the correct size for the final reproduction on

the planar substrate.

Before projecting the rendered image onto the ground plane the virtual three

dimensional space may be scaled to enable the projection of the rendered image onto the

ground plane to be of the correct size for the reproduction of the virtual three

dimensional image on the planar substrate. Projecting the rendered image onto the

ground plane may be by placing a virtual projection camera in the virtual three

dimensional space at the first position and adding a virtual projection light source to the

virtual three dimensional space also at the first position; the virtual projection light

source and the virtual projection camera being aligned. A central, longitudinal axis of

the virtual projection light source and the virtual projection camera may be coincident

with the longitudinal axis of a line of sight of the first virtual camera. Spotlight

parameters of the virtual projection light source may be adjusted to be the same as an

angle of field of the virtual projection camera. Spotlight parameters may include beam

angle.

The virtual projection light source and the virtual projection camera may be combined

to form a virtual projector, the rendered image being attached to the virtual projector



and projected onto the ground plane to give a distorted, projected rendered image. The

second virtual camera may be added to the virtual three dimensional space vertically

above the projection of the rendered image with its angle of field according to the

dimensions of and distance from the projection of the rendered image. The virtual

projection camera may comprise one of: the first virtual camera, and an alternative

virtual camera. It may be an orthographic virtual camera.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect

there shall now be described by way of non-limitative example only preferred

embodiments of the present invention, the description being with reference to the

accompanying illustrative drawings.

In the drawings:

Figure 1 is a first screen shot at a first stage in an exemplary form of the methodology;

Figure 2 is a second screen shot at a second stage in an exemplary form of the

methodology;

Figure 3 is a third screen shot at a third stage in an exemplary form of the methodology;

Figure 4 is a fourth screen shot at a fourth stage in an exemplary form of the

methodology;

Figure 5 is a fifth screen shot at a fifth stage in an exemplary form of the methodology;

Figure 6 is a sixth screen shot at a sixth stage in an exemplary form of the methodology;

Figure 7 is a seventh screen shot at a seventh stage in an exemplary form of the

methodology;



Figure 8 is an eighth screen shot at an eighth stage in an exemplary form of the

methodology;

Figure 9 is a ninth screen shot at a ninth stage in an exemplary form of the

methodology;

Figure 10 is a tenth screen shot at a tenth stage in an exemplary form of the

methodology;

Figure 11 is an eleventh screen shot at an eleventh stage in an exemplary form of the

methodology;

Figure 12 is a twelfth screen shot at a twelfth stage in an exemplary form of the

methodology;

Figure 13 is a thirteenth screen shot at a thirteenth stage in an exemplary form of the

methodology;

Figure 14 a fourteenth screen shot at a fourteenth stage in an exemplary form of the

methodology;

Figure 15 is a fifteenth screen shot at a fifteenth stage in an exemplary form of the

methodology;

Figure 16 is a sixteenth screen shot at a sixteenth stage in an exemplary form of the

methodology;

Figure 17 is a seventeenth screen shot at a seventeenth stage in an exemplary form of

the methodology;

Figure 18 is a flow chart of the exemplary aspect of the methodology; and

Figure 19 is a representation of a three dimensional image reproduced on a substrate.

Description of Exemplary Embodiments



In all drawing figures, the prefix number indicates the drawing figure in which the

relevant feature is added.

To refer to Figures 1 and 18 there is shown the first stage of the method for creation in a

computer of a virtual three dimensional image of an object to enable its reproduction on

planar substrates. The planar substrates may be a transparency or decalamania.

Preferably, the planar substrate may be able to be mounted on a pavement, ground,

sidewalk, floor, or other suitable flat surface. Reproduction may be by printing or the

like.

In the first stage (1801) a virtual three dimensional space 100 is created that includes a

ground plane 101. The virtual three dimensional space 100 incorporates actual

measurement units of the reproduction on the planar substrate for height, length and

width. In this way the virtual three dimensional space can be considered as if in "the

real world" irrespective of the size of the computer monitor or screen/display on which

it is displayed. The virtual three dimensional space 100 has a desired position for

placement of a virtual object and this is preferably the centre 103. A rectangular grid

104 is preferably reproduced on the ground plane 101.

A first virtual camera 205 is created and placed at a first position 206 in the virtual three

dimensional space 100 (1802). The first virtual camera 205 is placed at first position

that is remote (i.e. spaced from) from the desired position 103, a predetermined height

above the ground plane 101, and a predetermined distance from the desired position

103. The predetermined height is preferably the height of a human eye above the ground



plane 101, more preferably the height of the centre of the eye. This is normally about

1.67 meters (5 feet 6 inches) above the ground plane 101. The predetermined distance

will depend greatly on the proposed location of the planar substrate. If, for example, the

planar substrate is to be located on a supermarket floor, the predetermined distance will

be approximately 2 meters. If on a concourse of an airport or railway station, it might be

2 to 5 meters; and on a sidewalk may be up to 10 meters. On a playing field it may be

much more. It therefore represents a viewer's position - the position from which the

final three dimensional image is to be viewed.

The virtual camera 205 focuses on a plane 207 that is mounted on the ground plane 101

at the centre 103 and that is perpendicular to and centred on the longitudinal axis 208 of

the line of sight of the virtual camera 205 (1803).

A biped image or a human three-dimensional model 319 is then added to the virtual

three dimensional space 100 with its height being such that the eyes, preferably the

centre of the eyes, are the predetermined distance above the ground plane 101 and are at

the first position 206 (1804). This assists in the accurate location of the virtual camera

205.

A virtual three dimensional model 409 of an object is placed or merged into the virtual

three dimensional space 101 and located at the desired position 103 on the ground plane

101 (1805). As shown in Figure 5, the model 409 is then rescaled or tapered (1806)

using the real world dimensions on the virtual three dimensional space 100 so that the

model 409 is the correct size for the final reproduction on the planar substrate. The



virtual model 409 may be surface textured before being merged into the virtual three

dimensional space 100.

The focal length of the virtual camera 205 is then set to give the best result for the

captured rendered image (1807). The angle of field 620 is set to ensure all of the virtual

three dimensional model 409 is able to be captured by the virtual camera 205.

Virtual lighting 710 is added to the virtual three dimensional space 100 to create

shadows 711 of the virtual model 409 on at least the ground plane 101 (1808). The

virtual lighting 710 also assists in creating a sense of depth in the captured rendered

image. The location and strength of the virtual lighting 710 will be to maximise the

three-dimensional effect by creating shadows. Its location and strength will therefore

depend on the shadows 711 required, and the proposed location of the planar substrate.

If the planar substrate is to be in a location with directional lighting, the location and

strength of the virtual lighting 710 must match that of the location to achieve a realistic

effect. If the location has relatively uniform lighting, the location and strength of the

virtual lighting 710 can be selected to give the best shadow and depth effects. The

virtual lighting 710 may be a plurality of virtual light sources. The virtual lighting 710

may be above the ground plane 101 at a height greater than the predetermined height,

and may be between the desired position 103 and the first position 206. Alternatively, it

may be behind the desired position 103 to have the shadow project forward, or may be

above the desired location to give a suspended-above-the-ground effect.



The first virtual camera 205 is then used for rendering of the virtual model 409 and the

shadows 711 (1809) to obtain a rendered image. The virtual model 409 is removed

(1810) and as shown in Figure 9 and 10 the virtual three dimensional space 100 is

scaled to enable the projection of the rendered image onto the ground plane 101 to be of

the correct size for the reproduction of the rendered image on the planar substrate

(1811). By having the dimensions in the virtual three dimensional space 100 in "real

world" dimensions, this is facilitated.

The virtual camera 205, or an alternative virtual camera 1112, is placed in the virtual

three dimensional space 100 at the first position 206 (1812) and a virtual projection light

source 1213 added to the virtual three dimensional space 100 also at the first position

100 (1813). As shown on Figures 12 to 14, the projection light source 1213 and the

camera 205 or 1112 are aligned with their central, longitudinal axis 1314 of their

projection being coincident with the axis 208 (1814). The spotlight parameters

(including beam angle 1221) of the virtual projection light source 1213 are adjusted to

be the same as the angle of field 620 of the virtual camera 205 or 1112 (1815).

The rendered image captured at (1809) is then attached to the projector that may be the

virtual light source 1213 or may be a combination of the virtual projection light source

1213 and the camera 205/1 112 (1816). The rendered image is projected onto the ground

plane 101 (1817) to give a distorted, projection of the rendered image 1516. As the

projection is from the first position it is from the viewer's position - the position from

which the final three dimensional image is intended to be viewed.



A second virtual camera 1617 is added to the virtual three dimensional space 100 (1818)

preferably vertically above the projection of the rendered image 1516. The second

virtual camera 1617 has its angle of field 1622 set according to the dimensions of and

distance from the projection 1516 of the rendered image (1819). The second virtual

camera 1617 is used to capture a virtual three dimensional image of the projection of the

rendered image 1516 on the ground plane 101 (1820) to enable reproduction of the

virtual three dimensional image on the at least one planar substrate (1821). In this way

the virtual three dimensional image can be commercially reproduced in commercial

quantities for commercial use in advertising, marketing, promotion, public notices, and

so forth, all being placed on a pavement, ground, sidewalk, floor, or other suitable flat

surface. The second virtual camera 1617 may be a virtual orthographic camera in which

case it will not require adjustment of its focal length as with a virtual orthographic

camera the focal length is set at infinity. The second virtual camera 1617 is preferably

located above a centre of the projection 1516.

If the object is actually a plurality of individual objects, scaling may be performed for

retention of correct proportionality in the size of the virtual model of each of the

individual objects. It is also preferred that the reproduced virtual three dimensional

image has a length and width that are the same.

Figure 19 shows a three-dimensional image 1901 reproduced on a substrate 1902 and

mounted on a floor 1903.



Whilst there has been described in the foregoing description preferred embodiments of

the present invention, it will be understood by those skilled in the technology concerned

that many variations in details of design, construction and/or operation may be made

without departing from the present invention.



The Claims

1. A method of creation of a virtual three dimensional image to enable its

reproduction on at least one planar substrate, the method comprising:

creating a virtual three dimensional space that includes a ground plane;

merging a virtual model of an object into the virtual three dimensional space and

locating the virtual model at a desired position on the ground plane;

placing a first virtual camera at a first position in the virtual three dimensional

space;

adding virtual lighting to the virtual three dimensional space to create shadows

of the virtual model on at least the ground plane;

using the first virtual camera to obtain a rendered image of the virtual model and

the shadows;

removing the virtual model and projecting the rendered image onto the ground

plane;

placing a second virtual camera vertically above the projection of the rendered

image on the ground plane and using the second virtual camera to capture the

virtual three dimensional image of the projection of the rendered image on the

ground plane to enable reproduction of the virtual three dimensional image on

the at least one planar substrate.

2. A method as claimed in claim 1 further comprising scaling the virtual model

before adding the virtual lighting.

3. A method as claimed in claim 1 or claim 2, wherein the desired position is a

centre of the virtual three dimensional space.



4. A method as claimed in any one of claims 1 to 3, wherein the virtual model of

the object is surface textured before being merged into the virtual three

dimensional space.

5. A method as claimed in any one of claims 1 to 4, wherein the first position is:

i . remote from the desired position,

ii. a predetermined height above the ground plane, and

iii. a predetermined distance from the desired position;

6. A method as claimed in any one of claims 1 to 5, wherein the first position is an

average height of human eyes above ground level thereby representing a

viewer' s point of view .

7. A method as claimed in claim 5, wherein the predetermined distance is in the

range 1 to 10 meters.

8. A method as claimed in any one of claims 2 to 7, wherein the object comprises a

plurality of individual objects, scaling being performed for retention of correct

proportionality in the size of the virtual model of each of the individual objects.

9. A method as claimed in any one of claims 1 to 8, wherein the virtual three

dimensional image has a length and width that are the same.

10. A method as claimed in any one of claims 1 to 9, wherein projection is by a

virtual light projector and is from the position of the first virtual camera.

11. A method as claimed in, any one of claims 1 to 10, wherein the second virtual

camera is an orthographic virtual camera.

12. A method as claimed in any one of claims 1 to 11, wherein the virtual three

dimensional space uses actual measurement units of the reproduced image on

the substrate for height, length and width.



13. A method as claimed in -any one of claims 1 to 12, wherein the virtual lighting is

above the ground plane at a height greater than the predetermined height, and is

between the desired position and the first position.

14. A method as claimed in any one of claims 1 to 13, wherein the second virtual

camera is above a centre of the projection of the rendering.

15. A method as claimed in any one of claims 1 to 14, wherein the planar substrate

is selected from the group consisting of: a transparency, and decalamania.

16. A method as claimed in any one of claims 1 to 15, wherein the virtual lighting

comprises a plurality of virtual light sources.

17. A method as claimed in any one of claims 1 to 16, wherein the planar substrate

is able to be mounted on at least one selected from the group consisting of: a

pavement, a ground, a sidewalk, and a floor.

18. A method as claimed in any one of claims 1 to 17, wherein the ground plane

comprises a rectangular grid.

19. A method as claimed in any one of claims 1 to 18, wherein the first virtual

camera focuses on a plane on the ground plane at the desired position, the plane

being perpendicular to and centred on a longitudinal axis of a line of sight of the

first virtual camera.

20. A method as claimed in any one of claims 1 to 19 further comprising adding a

biped image to the virtual three dimensional space before adding the virtual

lighting with the biped image having a height such that eyes of the biped image

are the predetermined distance above the ground plane and are at the first

position.



21. A method as claimed in any one of claims 2 to 20, wherein rescaling of the

virtual model is to the correct size for the final reproduction of the virtual three

dimensional image on the planar substrate.

22. A method as claimed in any one of claims 1 to 21, wherein before projecting the

rendered image onto the ground plane the virtual three dimensional space is

scaled to enable the projection of the rendering onto the ground plane to be of

the correct size for the reproduction of the virtual three dimensional image on

the planar substrate.

23. A method as claimed in any one of claims 1 to 22, wherein the projecting the

rendered image onto the ground plane is by placing a virtual projection camera

in the virtual three dimensional space at the first position and adding a virtual

projection light source to the virtual three dimensional space also at the first

position; the virtual projection light source and the virtual projection camera

being aligned.

24. A method as claimed in claim 23 when appended to claim 19, wherein a central,

longitudinal axis of the virtual projection light source and the virtual projection

camera are coincident with the longitudinal axis of a line of sight of the first

virtual camera.

25. A method as claimed in claim 23 or claim 24, wherein spotlight parameters of

the virtual projection light source are adjusted to be the same as an angle of field

of the virtual projection camera.

26. A method as claimed in claim 25, wherein spotlight parameters comprise beam

angle.



27. A method as claimed in any one of claims 23 to 26, wherein the virtual

projection light source and the virtual projection camera combine to form a

virtual projector, the rendered image being attached to the virtual projector and

projected onto the ground plane to give a distorted, projected image.

28. A method as claimed in any one of claims 23 to 27, wherein the second virtual

camera is added to the virtual three dimensional space vertically above the

projection of the rendered image with its angle of field according to the

dimensions of and distance from the projection of the rendered image.

29. A method as claimed in any one of claims 23 to 28, wherein the virtual

projection camera comprises one selected from the group consisting of: the first

virtual camera, and an alternative virtual camera.
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