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1 Method of Creation of a Virtual Three Dimensional Image to Enable its
Reproduction on Planar Substrates Technical Field 5 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 methog for creation of planar
advertisements with a three- dimensional appearance be reproduced on a

Pladab aWIRRIR AR CAVY Red AT RR:-2 Bah SWiacs sHEhasoafindie 18

Background There have been a number of proposals for the creation of a

thga-sinensionalmRgeibsé-ptanar surface to enable more dynamic
advertisements to be placed in strategic locations. Most such proposals

are relatively complex, do not produce the desired 15 result, or are not

easily reproducible. Summary According to a preferred aspect there is
previgechhiivddhod of creation of a virtual three dimensional image to

enable its reproduction on at least one planar substrate includes 20
Creatingeatitriualdiorse dimahsibobtspace datincliatdse dionsiqiangnde to
virtual model of an object is merged into the virtual three dimensional

spatk dnddoceaied: at ade gited: positiare andhefgropmd qlank, Abitghvitual
camera is placed at a first position in the virtual three dimensional space.
Virtliadilighting sischadded tto dhevirtaglothrd@lanar 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.
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dimensional space to create shadows of the virtual model on at least the
ground plane. 2 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 5

thtedigimensiorahigagewstdionteigstion bt themensewd inbge andaers to
ground plane to enable reproduction of the virtual three dimensional

intage arcthierat leastorighplanan] suhsiraiecfcefarahlyiscaling el theage is
virtual model takes place before adding the virtual lighting. 10 The
desjeettpositichenpayibé plaentiesofdhé virtusl chreedinmensionvatspaceabove the
The virtual model of the object may be surface textured before being
mergeidointd’ the reintiead dhreegdiménsipoah dpéae. 4kl Theséidsbpagition theayirtual
be: (i) remote from the desired position, (ii) a predetermined height above
thecgrdinnuhptanaéjramgk (ifijle prepetenmifida distdened fnemethe dhesirednd plane to
position; 20 The first position may be an average height of human eyes

amebk proudddevethdebytudphesedtingrsi vievienszpositionaflhast one planar
predetermined distance may be in the range 1 to 10 meters. The object
midyplcdmprise a plurality of individual objects. Scaling maybe performed

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

each

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:
(1) remote from the desired position,
(i1)  apredetermined height above the ground plane, and

(iiiy  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,
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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 5
camera. The virtual three dimensional space may use actual
measurement units of the reproduced image on the substrate for height,
length and width. 10 The virtual lighting may be above the ground plane at
a height greater than the predetermined height. The virtual lighting may
i betwedniihe desiedopekitionangihavirsiaesition Whalvitueddghtingme. The
may comprise a plurality of virtual light sources. The second virtual
qanjerdomay the mbove diceniterofthe iprajentionl bftherdnderdebrimageosition of
15 The planar substrate may be one of. a transparency, and decalamania.
TheiprartusUbsirate Tlaysbecab leitoiiiemouatedyore at ‘eastl anthofraphic
pavement, a ground, a sidewalk, and a floor. 20 The ground plane may
cemgrse 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. 4 The method may further comprise adding a biped image to the
vilte althieé éhaiménsiosiain s paeechaforesadding! theasirtamichghtirtg withethe
biped image having a height such that

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.
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eyes of the biped image are the predetermined distance above the ground
plane and are at the first position. 5 Resealing 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 10 dimensional space may be scalged to enable the projection of the
rendered image onto the ground plane to be of the correct size for the

repsqdsstianRi thevistuakthree dimensiepalimage @NiBe RlaMdhree dimensional
substrate. Projecting the rendered image onto the ground plane may be

by plasirera yidual projestionitamesamihe Witalithsee hdimensianadl: such that
space at the first position and adding a virtual projection light source to the

Hyadaaidhrpeddimensienalspacetalsonat thedinst positiomidhg vitiughne and are
projection light source and the virtual projection camera being aligned. A
cenkkafitaneiitdinal 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 20 angle of
fitddcafitheoVitituatipnajectidal caméraicSpetlight paiantetats fmy ieplodection on
beam angle. The virtual projection light source and the virtual projection
camdmmansybbeateambined to form a virtual projector, the rendered image
being attached to the virtual projector 5 and projected onto the ground

plane to give a distorted, projected rendered image. The

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 proiection light source and the virtual projection camera may be combined

to form a virtual projector, the rendered image being attached to the virtual projector
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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 5 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

thedipusgatien onay he Suliindnsessteod and deadibtpptipiadr asticateffeabe. The
10 there shall now be described by way of non-limitative example only

peeterdedriembaditnents dfdhedpresemtinrantoRcthe SessIipHORBeING rtically
with reference to the accompanying illustrative drawings. In the drawings:

Hhdigtite drigeatfirstoscheetnsbaidainaafiest/aiage dnda Ex@mpiaty fonm of the
the methodology; Figure 2 is a second screen shot at a second stage in
ahnextesioplasy fodniishiive froethbedplogyitibigufehd isralthitiscrae Mebotdial
a third stage in an exemplary form of the methodology; Figure 4 is a
fpurit senemmshotnay a doyntisestage f the fose vipiaryctoner o falbaiternative
methodology; Figure 5 is a fifth screen shot at a fifth stage in an
exgmapleayfornit afith daethotioloeyhiFigune]Gisnarsixth 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; 6

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 | is a first screen shot at a first stage in an exemplary form of the methodclogy;
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 S 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 1s 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; 5 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

exempRry feryritbecdf meathogdologhRigura d 8ns attaethagesnr
shot at a thirteenth stage in an exemplary form of the methodology;
higtieddthayfourteenth screen shot at a fourteenth stage in an exemplary
form of the methodology; 15 Figure 15 is a fifteenth screen shot at a

fifteerath Btagenih arrexesnplars o cidheirmatbedology; figuke I is a
sixteenth screen shot at a sixteenth stage in an exemplary form of the
methodidlagy; Figure 17 is a seventeenth screen shot at a seventeenth
stage in an exemplary form of 20 the methodology; Figure 18 is a flow
dhantof the exaeniplarscashectiod thethretho dotogys and figtrenlSfigia
representation of a three dimensional image reproduced on a substrate.
methodology,

Figare 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 tweifth 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
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Description of Exemplary Embodiments 7 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 5 computer of a virtual three dimensional image
of an object to enable its reproduction op planar substrates. The planar
substrates may be a transparency or decalamania. Preferably, the planar

sHRst@ERVIAaYRE Y 8 L0 REINRLAIRG RRiBRAVERERI GO reSIHRWRIK the
floor, or other suitable flat surface. Reproduction may be by printing or the

likesi0: Inihedirstetmge (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 fimengional spade Carbdconsidetedas: Kty thetddrealanadd treation in a
irrespective of the size of the computer monitor or screen/display on which
itdsnghisielayed v iHhalvitvaltihiess dinaehsigral packe; ddGohaslsdrsirgdoduction on
position for placement of a virtual object and this is preferably the centre

oA sdetangil dihgnith ko 4ussprete nably re proshigect oty thedgraimmaplane
101. 20 A first virtual camera 205 is created and placed at a first position
Jo6finathie, virtyd hthrembdirmensional splace O (LB0R) o hepfivsinantugtound,
camera 205 is placed at first position that is remote (i.e. spaced from)
fralemthié, desiredrpobitionildd; fqpredéternineddeight 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
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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 8 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. Thg predetermined distance will
depend greatly on the proposed location of the planar substrate. If, for

xanenle; ,t%rQ?a’%[?érﬁHEﬁ%@%lﬁﬁpo@@h@géﬁ%@ enAsURemarket floetnthgout
ISTa

predetermined nce will 5 be approximately 2 meters. If on a

CORTRLRS Qb IBRKRAELOY) rAilwaYHIaHamdtIBhT be Ehioppemelaiinandistance

on a sidewalk may be up to 10 meters. On a playing field it may be much

mgneldidhe retare /epIaseRis adaw@ PSRN ANS Rasition frormuwhichple, the
the final three dimensional image is to be viewed. 10 The virtual camera

20antecusesaania plaseciédhatisupemmacondbe gropdadbanenmi@lidlince will

the centre 103 and that is perpendicular to and centred on the longitudinal
DHdaRQB0hiheinenefsight of theswidualccamaradob CLeA3NA bipadh, it might be
image or a human three-dimensional model 319 is then added to the

vrtudl nikictbreedimansienalispasebt Q) withliwdheighthaipp sughithattheay be
eyes, preferably the centre of the eyes, are the predetermined distance
ahoderthecgiotindeitan e tRtcanchane atr theditsbposiiopo2(1804)whits the
assists in the accurate location of the virtual camera 205. 20 A virtual

threé timeatisionsbmodekdi0 % of &a vbjeeat.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 resealed or tapered (1806)

The virtual camera 205 focuses on a plane 207 that is mounted on the ground piane 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 mode! 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
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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 9 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 5 captured rendered image (1807). The angle of field 620 is set to
ensuseadR the vifivale hreg-diensionatsnodeld0lds, abladoBe virtual three
captured by the virtual camera 205. Virtual lighting 710 is added to the
\drthedioiee ginaensional space 100 to create shadows 711 of the virtual
model 409 on at least the ground plane 101 (1808). The 10 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
riaxifoiae e tihregrdinrensionat e bylereating shadbwsedtsdogationthe
and strength will therefore depend on the shadows 711 required, and the
propasdddodatidrint fod Hanamubsitkief ficldesplanaesubsisate a$l tof e virtual
in a location with directional lighting, the location and 15 strength of the
virteabilightisigrnal Bxmisstiitaichifleat df:tbeptocation o adhieN e mraalisiic
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
Vitidred lliight i 5o 7d €5 s Bl dedittugddiginting (ke dnayrbeadovedhéfroundate
plane 101 at a height greater than the predetermined height, 20 and may
béddetweeh thictiesiradiposidid i 19 8ranidetine firsgpositdaieaeé 01 (1808). The
Alternatively, it may be behind the desired position 103 to have the
sheidovighbject Ioralaediseisinaycheting 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. 1f 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 scurces. 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 position103 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.
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above the desired location to give a suspended-above-the-ground effect.
10 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 ggaled to enable the projection of
the rendered image onto the ground plane 101 to be of 5 the correct size

fonthasepradicianef 108 rendaredinmade i the BlanarswPatRiRet 409 and the
(1811). By having the dimensions in the virtual three dimensional space

100dnvseal wedd) disnsionsHbisisifaciitated. hevibal camesa205ved
or an alternative virtual camera 1112, is placed in the virtual 10 three

direensiodalkspace 100 aithe firsl posiian 206 (184 aaskamiltydice 100 is
projection light source 1213 added to the virtual three dimensional space

koQlalso aidbie flisppoisitiorn 00 18R cAsrshanimonitdgusasdlZiineldl o be of
the projection light source 1213 and the camera 205 or 1112 are aligned

whithcthedecantrdy ibogitpdidaddoisol dkdraidbei iprajectiomdpgingr substrate

coincident with the axis 208 (1814). The spotlight parameters 15

((n8ludiry beaimgaihglditi2Adipef thehdrtiralgrdjectitimbgiibsolyesd 208 aréreal

adjusted to be the same as the angle of field 620 of the virtual camera

205 1di Th2nl&i5 Yhihe feriderted 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 20 1213 and the

camera 205/1112 (1816). The rendered image is projected onto the

grbemdtpianeni@l 20817) 4o givenatdistarted] projectiohl 2f thplzesitierdd: virtual
image 1516. As the projection is from the first position it is from the

Viswedisoosition sithee doSitiothfrGnst 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 proiection light source 1213 and the
camera 2035 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 205/1112 (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.
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which the final three dimensional image is intended to be viewed. 11 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 dimensiong of and distance from the
projection 1516 of the rendered image (1819). The second virtual 5

camend Ohfuis bsedriolcaptisreddadivialdhreedimersionahinagespidbeco (1818)
projection of the rendered image 1516 on the ground plane 101 (1820) to

ghehiesBpreduslinmbpbibehyisivaldivae dinkansinad image 91 thalat eastd
one planar substrate (1821). In this way the virtual three dimensional

iFlagel camae conmescialiy sepsodietedorcemmeraialgquantitieadeyions of and
commercial use in advertising, marketing, promotion, public notices, and

lassenterfruralitesing piaced ik @ pavementegraiind,($kiewalkefleosnarvirtual
other suitable flat surface. The second virtual camera 1617 may be a
wvitinatotthiograpiic carmprardra whichi tasediméltnotabguire adphstmertodn of the
its focal length as with a virtual orthographic camera the focal length is
sehdtiefinityed hel$evotia girtuat gamert) 161728) preferalilyejocdtetcaboibe

a centre of the projection 1516. 15 If the object is actually a plurality of

indivielual abjerts) scadingnrymyobehperformedifoplaete ntibrirafedd 2t In this way
proportionality in the size of the virtual model of each of the individual
dbjeeignit ibmisdiprafened ihagherdproduced virtijatapredicichengiomakrcial
image has a length and width that are the same. 20
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 1ts 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 obiect 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,



Figure 19 shows a three-dimensional image 1901 reproduced on a

substrate 1902 and mounted on a floor 1903. 12 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.

MG Sk Berkdhdde:tlaimsrbed meatbog el sreativargiaviptatiRieenbodiments of
dimensional image to enable its reproduction on at least one planar
substratethe drethod cemprisinrsereatingtasdrilkialdhiaetdinnensinsl concerned
space that includes a ground plane; 5 merging a virtual model of an object

et therwifudbihnes difeenisiondkspacerandudooating theopistiabmade bathaade
desired position on the ground plane; placing a first virtual camera at a
fiksthpasidignitrhévintuiad theeendimensianal space; adding virtual lighting

to the virtual three dimensional space to create shadows i0 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
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plane; 15 characterised in that the method also comprises: 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 MCSLLP
rendered image on the ground plane to gnable reproduction of the virtual
20 three dimensional image on the at least one planar substrate. 2. A
mathothasclaimed in claim 1, characterised in that the method further
comprises scaling the virtual model before adding the virtual lighting; the

virtual masehod tfeehjtet beingswifabetaxidad befone heing ameigad
into the virtual three dimensional space. MCSLLP 14 3. A method as

claimeddprotaion dnanciaien 2, chaybeterisedinithaidhe:desiapogiion is
a centre of the virtual three dimensional space; the first position being: i.
remotedreatirtha desirdchpasiiornSidng preceterninédibeight-ahdvyaite
ground plane, iii, a predetermined distance from the desired position, iv.
an avenagezhegjghtofiblumakleyen albpae grouhd tavel] dnde direpresentsgace and
a viewer's point of view. 4. A method as claimed in claim 2 or claim 3,
charactexdstdgiththatrthe objégtat 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;
characterised in that the method also comprises:
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, characterised in that the method further
comprises scaling the virtual model before adding the virtual lighting; the virtual

model of the object being surface textured before being merged into the virtual

three dimensional space.
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10 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; and resealing of the virtual model is to the
correct size for the final reproduction of the virtual three dimensional
image on the planar substrate. 5. A methpd as claimed in any one of
claims 1 to 4, characterised in that projection 15 is by a virtual light
projectey aachisifrortdhe-positRmel thecfish virkal-sanek 1$he385006sired
virtual camera being an orthographic virtual camera above a centre of the
projectigpspidhes readering e Aimeihte:as GIRRRAAN PaY-0 R Ofr6laibaRibn
to 5, characterised in that the virtual three dimensional space uses actual
measuigsingnt units of the reproduced 20 image on the substrate for
height, length and width; and the ground plane comprises a rectangular
grid. 7. A method as rlaimetémahy dngraf slaiitisn to 6, characterised in
that the virtual lighting is above the ground. plane at a height greater than
the predetermined. heightlcandiisdidiniebn-tive, cldsired pakjilencand the

first position; the virtual MCSLLP 15 lighting comprising a plurality of
virtual light sourcés; a fipideimage! bieitgcadoded fo: the virfyal sibikee
dimensional space before adding the virtual lighting with the biped image
having a height suchahat@yes lofi e dipecthimages ate thezrpredeéteahined
distance above the ground plane and are at the first position. 5 8. A
method as claimed incamssore of clakn's pami7gichiaracterised in that the

planar
4, A method as claimed in claim 2 or claim 3, characterised in that the object

MCSLLP

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; and rescaling of the virtual model is to the correct size for the
final reproduction of the virtual three dimensional image on the planar substrate.

5. A method as claimed in any one of claims 1 to 4, characterised in that projection
is by a virtual light projector and is from the position of the first virtual camera;
the second virtual camera being an orthographic virtual camera above a centre of
the projection of the rendering.

6. A method as claimed in any one of claims 1 to 5, characterised in that the
virtual three dimensional space uses actual measurement units of the reproduced
image on the substrate for height, length and width; and the ground plane
comprises a rectangular grid.

7. A method as claimed in any one of claims 1 to 6, characterised in that the virtual
lighting is above the ground plane at a height greater than the predetermined

height, and is between the desired position and the f{irst position; the virtual
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substrate is selected from the group consisting of. a transparency, and
decalamania; and is able to be mounted on at least one selected from the
group consist@ng of: a pavement, a ground, a sidewalk, a}nd a_floor. 9.A MCSLLP
method as claimed in any one of claims 1 to 8, characterised in that the

first 10 virtual camera focuses on a plang on the ground plane at the

desired position, the plane being perpendicular to and centred on a
longitudigiati axisoafaiking afsightitpbherfist Nituah eamerbibed Ammgihethy

as claimed in any one of claims 1 to 9, characterised in that before
projectinyitide yenderedhindage dintenthengrepnst: plabe: thedidduiad threaliphting
dimensional space is scaled to enable the projection of the rendering onto

the growuikl thiahgp¢d beagt the egradeiisizedoh thet reproctiittidripetitheage are the
virtual three dimensional image on the planar substrate. 11. A method as
claimedgriedatyyoimedficlaims dbtod hecharactetisechinl thatathbe gicjgatiigon.
the rendered image onto the ground plane is by placing a virtual 20
projéctibmedhodrasinidhecd it ah yhree ainiemsional Spdeeaatahsefinst that the planar
position and adding a virtual projection light source to the virtual three
dimensiohstr sigaseclaiodaf-the thrsg positionsitheyirtualtprojpationlightd

source and the virtual projection camera being aligned; a central,

longituditral axienof, wel virahéd MOsinPmigiprofsdtiorn fightseutekzmd thegroup
virtual projection camera being coincident with the longitudinal axis of a

line of sight Bfitbefispeitusncanterandne sidewalk, and a floor.

9. A method as claimed in any one of claims 1 to 8, characterised in that 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.

10. A method as claimed in any one of claims 1 to 9, characterised in that before
proiecting the rendered image onto the ground plane the virtual three
dimensional space 1s 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,

11. A method as claimed in any one of claims 1 to 10, characterised in that 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; a central, longitudinal axis of the virtual



spotlight parameters of the virtual projection light source are adjusted to
be the same as an angle of field of the virtual projection camera; the
spotlight 5 parameters comprising beam angle. 12. A method as claimed
in claim 11, characterised in that the virtual projection light source and the MCSLLP
virtual projection camera combine to fonm a virtual projector, the rendered
image being attached to the virtual projector and projected onto the
groundpplaneite give: acddistostietiharojecte ghimiagesthenvirtuadihQ projectian with
camera comprising one selected from the group consisting of: the first
virtual damenajtadth@rnakermative virtisgdlt cditieréird Jidumethodasctaimed
in any one of claim 11 or claim 12, characterised in that the second virtual
camerajistéigtegaarnttevirtdahthreadiprensional haceunverticadly atale be the
the projection of the rendered image with its angle of field 15 according to
the dimensienswohage disfahteffionytiteap mojgctivmaftherse Herpellight
image.

parameters comprising beam angle.

12. A method as claimed in claim 11, characterised in that the virfual 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 piane to give a distorted, projected image; the virtual
projection camera comprising one selected from the group consisting of: the first
virtual camera, and an alternative virtual camera.

13. A method as claimed in any one of claim 11 or claim 12, characterised in that
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.



