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:\/bt hod of ECreati on of a Virtual Three D nensional
mage to Enable its Reproduction on Planar Substrates
wae@hnisad Field This invention relates to a neChory2008/000015
creation of a virtual three, dinmensional imge to
enabl e its reproduction on L pl anar substrate and

refers particularly, thou not excl usi vel
MeﬂiﬁﬂM@rﬁmﬁomo‘éaMiﬂnabThmeingengm’[ Ima @%{tﬁugh a

t hr eedi nensi onal appearance be reproduced on a pl anar
RepiH@ﬁét[@I&meﬁr(S&bsﬁatebal d on a flat surface such as a
fl oor. Background There have been a nunber of
proposals for the creation of a three dinensional
i mage on a planar surface to enable nore dynamnc

Te C%Sveigi (ﬁrrents to be placed in strategic |ocations.
proposals are relatively conpl ex, do not

Thlﬁp {g}%ggr&gmgegf %gd %%bﬁ%gf’@e clzjrlgatio ocgf a 1?tu5}lq}1re§?i§rh!?ﬁe@éon§égg% e to
there is provided a od  of atl on u&l
enableritsgepioABeHINGL Pll"‘lﬁ‘ﬁg“ AR RE it P%“IF‘E%PMﬁ S on
at | east one planar substrate includes creati
excWisivelsg lto sunheremeihmg fior aseraiion s pamat %‘teftﬂ%%meaﬁé@ﬂ’a 81‘%nd
pl ane. A virtual nodel of an object is nmerged into the
dlrﬂé‘nﬁﬁ)ﬁﬁl apbbiragcedicrepiioced| onspplanarsubistiate dee gambe fid on a flat
desired position on the ground plane. A first virtual

,Sur§a%g§ﬁ‘gléssaﬂg)&ped at a first position in the

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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virtual three dinmensional space. Virtual lighting is
added to the virtual three dinensional space to create
w@badoowsof the virtual nodel on at | east the BPCDMNL008/000015
pl ane. The first virtual canmera is used for rendering
the virtual nodel and the sRadows to obtain a rendered
i mge. The virtual nodel is remved and the rendered
Thé fiBgeirtel pao¢rads agddat endéringghounthapinade. and theeghadaws to
virtual camera is placed vertically above the
obﬂaﬁpd RGLERA ifhed. NBe MR kel N B@BoW@d antl ehagrenderdd rhageds
is used to capture the virtual three dimensiona

prodﬁgie%nq{) tﬁé@roﬁﬁ@éﬁﬁ 1 28ecBha Vial S6SH ]fsdgglhé%%rt%hll hBove the

I"an I'e reproduction o he virtua
threeﬁglnens

I mage.on th I

iSO L TR EPRATIA T B 2 lg ERe aﬁ@%‘ﬁ? P*Fm%t e virtwal

takes pl ace before addjing the virtual ht| & ;
thrge dipangiopakimags ©f His,Praiscion ?éenéffefih@a B’% gf?‘m ane 1o

di mensi onal space. The virtual nodel of the obj ect aX
eniide sapréduction of therddud dliree dirpsisiogahimage anitha ¥ l?%éone planar

virtual three dinmensional space. The first position
sub@datde: (i) renmote fromthe desired position, (ii) a

predet erm ned hei ght above the ground plane, and (iii)

a predeterm ned distance fromthe desired position;

The first position nmay be an average hei ght of human

PrgééFa\slf\)é? Q,Qéflﬁl gq{fQH@ Ghird I%Bdél I?ﬂfe@ gl/acé BRlORS/IMind e Firtual lighting.

predet erm ned di stance may be
in the range lto 10 meters The obj ect nmay conprise a
plurality of individual objects. Scaling may be

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:
@) remote from the desired position,
(i) a predetermined height above the ground plane, and

(iii)  apredetermined 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.



performed for retention of correct proportionality in
the size of the virtual nodel of each of the
w0 padsiddeml obj ects. The virtual three di mensi oPei/MYZeape00015
may have a length and width_ that are the sanme. The
projection of the rendered ?nage may be by a virtua
light projector fromthe position of the first virtual
camera. The second virtual canera may be a virtua
ort hographi c camera. The virtual three dinensiona
Thesyiaesl thiey dirensamtaliahagreasyhaverriengihiand wodthithas are the same. The
reproduced i nage on the substrate for height, |length
profRfoNbeihB -ren-ﬁgﬁ:d\/lhfag§ alaylHeditd ViguaEighb prodenasefrdmehe position of
ground plane at a height greater than the
the @fr%qr%tt@arl @% Phé Eibnd IRV Edhdtd lmahl"tﬂhl_t ViRgalBihd3aphic
between the desired position and the first position.
5 The virtual lighting nay conprise a plurality of
Caftt ual |ight sources. The second virtual canera may
be above a centre of the projection of the rendered
i mge. The planar substrate may be one of: a
transparency, and decal amani a. The pl anar substrate
Thermiytubketheds| demensiprel gpapstreay Wss agiual maasurgpat gpits gf the
pavenment, a ground, a sidewal k, and a floor. The
repgsdudadiindgea thayusoarioskeighty koghrgdivadtigri d. The
first virtual camera may focus on a plane on the
ground plane at the desired position, the plane being
per pendi cul ar to and centred on a |ongitudinal axis of
LAt ' ' ghedr8atdi@anBiehod
10 T S P e e

virtual .thr i neENnSi ¢nal. del . dth

pregiepPPight 1y o R SRR B PERRER A0 bifion pod the
_such that - : : . .
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.
15

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.

20  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 imge are the predeterm ned di stance

above the ground plane and are at the first position.
woemsabiony of the virtual nodel may be to the BPOI/MBQD08/000015

size for the final reproduction on the planar

substrate. Before projecting*the rendered i mage onto

the ground plane the virtual three dinensional space
Theayethes mepfwther comprts asldinpe piped Boagdedn thef virthad thisa dipensional

i mage onto the ground plane to be of the correct size
spAdeibetdie aflding eatthanighting kéthvhe bipall imbgedavitigneindgtasath that

i mage on the planar substrate. Projecting the rendered

' i n R8cPAoRE Bl J¥urd plane and are
oV FRLE LIS, LB aRin TR eRl o

i sional space at the first position and adding a
atg]er frﬁéfo(g%lrogj ection |ight source to the virtual three

di mensi onal space also at the first position; the
virtual projection |light source and the virtua
projecti on camera_ being aligned. A central .
Resealyictof dhenvirtuabangdal maythe toithe cparechyias &% thedipal repreduction on
source and the virtual projection canera may be
the planarisdbsitater t h t he | ongi tudi nal axis of a line of
sight of the first virtual camera. Spotlight
paraneters of the virtual projection |ight source may
be adjusted to be the sane as an angle of field of the

Befblelpt "ecnﬁ{gOrihs?éddafbdq_]a_{r%é @mo%@gﬂ&ug@@aaa&mﬁ@mm@ay

I ncl'ude beam angl e. virtual projection |ight

dirsrlgr%:&rﬁaé gﬁ]at%gtnpag/rﬁ/ei Jc%iéﬁlt? %gai%ee&l'é !pg@?%t?c{ﬁe({ﬁh@%}{d €d inaage onto the

CO _ ma vir proj the rendere
o EASaeh 18 GRS, Lo LS oLl Br O LA e
dir%regiice)r(l:;l ier(rjlaéeeonndtehreep?aniarn?u esf;rat!:-.h 1§rojecting 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
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second virtual canera may be added to the virtua
t hree di nensi onal space vertically above the

w@e@sreisson of the rendered inmage with its angP@r/sfy2008/000015
field according to the dinmensions of and di stance from
the projection of the rendesed i mage. The virtua
proj ection canera nmay conprise one of: the first

andprofed@ld onsBkaroddlaR talgiwr Ndisiored virojeuitl rerierrdamaige. The
may be an orthographic virtual canera. Brief

sechi® Gt éegﬂergﬁrbagb?: AENONES vIrfiaPHRES dibleabiohdl®&pace vertically

Inventi on my ully understood and readily put into
ractical effect there shall .Qo: '
oo e TenPe of o CRRER RS il BRICORAAL AEtrte e
_of the present inyentjon, .the descriptiopn. bei Wit h
isneopionE ALENG GORAE HRBIHOBRJACHGR f PEE RS e ag P geLial
In the drawings: Figure 1 is a first screen shot at a
profi¢ation cematfempYI CAIPISecRp 05 the fis¥ igal cameietitbiialtsggative
Figure 2 is a second screen shot at a second stage in
viraal eatadrpl Iamayfteram cothogiaphicetiiodchmgss. Figure 3 is a
third screen shot at a third stage in an exenpl ary

formof the nethodol ogy; Figure 4 is a fourth screen
shot at a fourth stage in an exenplary form of the

* o Fi s a fifth screen shot at a
Brﬁfﬁl‘%g@*’ﬁw of fHeIWF Hvingd

age 1 n an exenplary form of the nethodol ogy;
Figure 6 i.s a sixth.s ' : i et
In 855%5{]?2‘5 ipyention frﬁatyhbéa%ngf ﬂ%@%?%g@%ngr&hﬁ& Butsﬁlﬁgﬁrabﬁba?[@f ec
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;
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Figure 7 is a seventh screen shot at a seventh stage
in an exenplary formof the nethodol ogy; Figure 8 is an

wer@htbsescr een shot at an eighth stage in an erenpY2n08/000015

formof the nethodol ogy; Figure 9 is a ninth screen

shot at a ninth stage in anxenplary formof the

met hodol ogy; Figure 10 is a tenth screen shot at a
Figuemt 15 apteagfuh sereemshex ehasl eighthfstagminfn exmplaryhions|os gie:

Figure 11 is an eleventh screen shot at an el eventh
metodglogiyn an exenpl ary form of the nethodol ogy; Figure

12 is a twelfth screen shot at a twelfth stage in an

FigB¥EOR! Akivthf @Fdeh @hott 19 nifeh RREE 08y exdnhygaifyefoda of $hed
thirteenth screen shot at a thirteenth stage in an

l.ary formof the nmethodol ogy; Figure 14 a
e ogp?)gghth screen shot at a fourteenth stage in an

. exenpl ar ar f.th hodol ; Fi 15 i

FisfFs (B bapaen utidf o KEaSiids P g £omm oE e
exenpl ary form of the nethodol ogy; Figure 16 is a

me&%ﬁngéﬁth screen shot at a sixteenth stage in an

exenpl ary form of the methodol ogy;
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 foim 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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Figure 17 is a seventeenth screen shot at a

seventeenth stage in an exenplary formof the
woredokoofsssogy; Figure 18 is a flow chart of thePCT/MY2008/000015

exenpl ary aspect of the nethodol ogy; and Figure 19 is

a representation of a three @i nensional inmage

reproduced on a substrate. Description of Exenplary
Tn BRRA B Hotldd, @blpréfi-aMhmiberiihdtdtesthe tfevipg islive inWHIEH the

indicates the drawing figure in which the rel evant

' d. To refer to Figures 1 and 18 there

re%?ﬁ%ﬁ%&ﬁb?%%ﬂgﬁist stage of the nmethod for creation in

a conmputer of a virtual three dinensional inmge of an

object to enable its reproduction on pl anar

substrates. The pl anar, substrates nma e a .
Tq refgidphianes! apd E%@‘&Fealﬁﬁh?‘é@ ﬂﬁrfgﬁte%‘ |C§,th9‘c methof dapgreation in a

substrate nay be able to be nounted on a pavenent, )
cogrpierchf agiingeahsitke dfmessionaloimage hban ehipetdpepalile s reproduction on

surface. Reproduction may be by printing or the |iKke.
plhar tstilsstdates SThesplage s(h8itds mawbe 4 radsphfeney oddevelasiaoizal

space 100 is created that includes a ground plane 101.
PrEfé@aBI}uﬁhé‘?l'anéﬂ%ﬁ@trﬁé RN e QBRY to BP atinddion A pHIeRRNA lehsind,

actual measurement units of the reproduction on the

. ] ¢ . I , R
P A S e B! itface SRACARE ity Kby pfichEbPihe
liconsidered as if in "the real world" irrespective of

fhe size of the conput er nonitor or screen/display on

which it is displayed. The virtual three dinensiona

space 100 has a desired position for placenment of a

virtual object and this is preferably the centre 103.
InAhe Sest atage (B0 1y pivirtual 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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104 is preferably reproduced on the ground plane 101.

A first virtual canera 205 is created and placed at a
WO 200st103866i tion 206 in the virtual three di nenBCDNAI2008/000015

space 100 (1802). The first virtual camera 205 is

pl aced at first position th& is renpte (i.e. spaced

from fromthe desired position 103, a predeterm ned
plahei @D e ?i«&exﬁi&lﬁ tHe Bl dPltenEeentRlof tinelea Thisasleérallyabdut

di stance fromthe desired position 103. The

1 .6ﬁ LREEE S{/f;gegg hREHIBEV e %’i’(ﬁfrﬁ;ﬁé} 131N enb ¢te@Bferined distance

uman ove t'he groundpl a 101, nore preferably
.the height. of the centrne of t e IS
i 508 e S b PG5 By o 42 7 85 B,
pl ane 101, The_ predeterm ned distance wl]l depend.,. .
Plapirsab AL it 0 BE 105t GO UPEIEAR B 1o f?’ﬁ@rﬁ%ﬁlgﬁwg distance will

substrate. If, for exanple, the planar substrate is to

be hpproxiomtdy 2eneters sif o rre@pe@tse plowy airnorcorgRidHEY Hatigm dgnight be
di stance will be approximately 2 nmeters. If on a

2 1€ 6 notdis sdaf asidewalb aray beruprtaillOwastest @niagiaying fieldghinay be
be 2 to 5 nmeters; and on a sidewal k may be up to 10

mulB bR Tt BRrefoRirdpteatsld @bdel § podtobe LRI tiFR M Which the
therefore represents a viewer's position - the

lob 19 Red EM &N I fibRal. three di mensional inmage

ﬁnfﬂgﬁlteo dgﬂeievsirlevveg‘i.q #hse d\jll%rtlual canera 205 focuses on a
pl ane 207 that is nounted on the ground plane 101 at
the centre 103 and that is perpendicular to and

centred on the. longitudinal i.s 208 of the_ line of
The el @l foquaen opans 28635t Fapayntedo fisionipjane 101
or a human three-dinensional nodel 319 is then added
at the cemtee 103 andethattin perperdiedaisiogwdicentpeten thedongitding axis 208 of
hei ght bei ng such that the eyes, preferably the centre
thedinet dfaighy ef theatiudl kemprac®st(¢80d)ned di st ance above the
ground plane 101 and are at
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
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the first position 206 (1804). This assists in the

accurate location of the virtual camera 205. A virtua
wa boogaosdsirensi onal nodel 409 of an object is pPERY2008/000015

nmerged into the virtual three di nensional space 101

and | ocated at the desired pgbsition 103 on the ground

pl ane 101 (1805). As shown in Figure 5, the nodel 409
virtl trfodel 408508y Belsfack epxeured bébBOMYing siengedtifte thewirtual three

wor | d di nensions on the virtual three di nensiona
dnﬁaﬁﬁﬁmjggw§90@hat the nodel 409 is the correct size

for the final reproduction on the planar substrate.

Thevirtual nodel 409 nay be surface textured before

being nmerged into the virtual three dinensional space

o it St O B visteRitnRa 2bS Bt St 80 ef R IR Ghsf iRl for the

rendered i mage (1807). The_ an Ie of fleld 620 is set
capt@reérrgmeée@mag@f(m?é Theranglg of ild 2@ isehtsl cosae afigd dhe virtual
409 is able to be captured by the virtual canera 205.
thre dirmersidniaimoiielgh09 10atils teabidenptured by ghevvirtpalametar 5.
di mensi onal space 100 to create shadows 711 of the
virtual nodel 409 on at |east the ground plane 101
(1808). The virtual lighting 710 also assists in

ViFtheAlSRGe T 1@ eN5R1e@to B8RARuAI Bhrbd BintdRIoHRRPaLTIRD R ate
I mge. The |ocation and strength of the virtual

shix#c?o!r"ﬁﬂgofﬁﬁ@v uai mB&1 t4§9 TRk [Qt §tec]né gf‘ouhﬁ:q 3@?@%@6

cre I ng S atio

vighel I@ﬁnher AR CafrantPE% S el g repfig e
pl anar substrate is to be in a |ocation w

imgpe-eldei loprsion|ang Rirened of the irgrh tighinanid \gml&n@tlﬂa}%@*ﬁ%@

virtual lighting 710 nust match that of the | ocation
thteo-dumhneemsl affegdlyicstatiog 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 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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effect. If the location has relatively uniform
lighting, the location and strength of the virtua
wo p@htiozee0 710 can be selected to give the bestPGHEOQWS/000015
and depth effects. The virtual lighting 710 may be a
plurality of virtual |ight ¥burces. The virtua
lighting 710 may be above the ground plane 101 at a
Thd@isglitrtugh @ategs 20Bnhdhesep fardendarimigrod dhdeirght model ¢0fand the
be between the desired position 103 and the first

shae&%é 1 P1880Fro oMidif b Reiderl hagh I THERIrHA hedul Ad9 isremoved
desired position 103 to have the shadow project

r
AR RS (R e

8|enq§§@ ﬁgﬁﬁO}Fﬁ éons [?rfﬁ! i %er \ {1 tl?e g pﬁd ﬁiaﬁe ll'é‘i to be of

rendered i mge. The V|rtual 409 is.re
the(coB LS 74 far (e TEMBARFHIOR oﬁﬁfgedpggegeiﬁaagfm e BUAL gigptate

three di mensional space 100 is scaled to enable the
(183 pjBychaving thé dirhensiosn drethed it o Aimeensinaalyirgem 40

101 to be of the correct size for the reproduction of
wotlae diefidpimedhisnageilnmed.he pl anar substrate (1811). By

havi ng the dinmensions in the virtual three di nensiona

space 100 in "real world" dinensions, this is

facilitated. The virtual canmera 205, or an alternative

Th% 'V{r[dﬁ?!:arﬁ g)gl o]rjall%ganﬁu{? : P ?ll ddhd- @1 M hd paked A REvirtual

I mensi ona | )ace | rst position 206 (1812)
a virtua n
thrffh I‘Qﬂ“ﬁ’tof}% Spfl?f{,) {SO? ag% ﬁ g Bclﬁ n ARG lg%éagiﬁ%sgﬁg?%rﬁgcuon light
irst position 100 (1813 2 o
souas ¢ HEades e Be oA Rt Towap BArPocs [ EhE Baiey goston
205 or 1112 are aligned with their centra
100 G HRJI3).LAN sheivneon Biga@s 42 o 14:1B¢ projacsipa dighbspues 17g 3 and the

coincident with the axis 208 (1814). The spotlight
ca@afadl0st@rid 12 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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(i ncl udi ng beam angl e 1221) of the virtual projection
I ight source 1213 are adjusted to be the sane as the

waogkaowso field 620 of the virtual camera 205 PCT/MNR208/000015

(1815). The rendered i nage captured at (1809) is then
attached to the projector thdll may be the virtua

i ght source 1213 or nay be a conbination of the

Albecbud virfiabadrh 0617 isghilied ikhe @irbal threndinidhSionANBEE 100 (181 8)
205/1 112 (1816). The rendered imge is projected onto

ERraB YoM ' i ' ;
Igrojection o?Q?ﬁgé?%%%é?é%ﬁvﬁgggk%ngéq%§é€L%ﬁgTheSamnd

' j [ kSt si,tion.t is fromt.he
RG] SBhbAT 17 bl AEBAGHE o Rt 6PE StabGitainl o diBiehifiy of and
.hree .di npnsi anal i e s intended to viewed. A
RER o e par e i T SR8 e 180 TR B8 4170 Wiy eerand virtul
t hree di nensi onal space 100 (1818) preferably
cgeeta LOd17 1§/ user 39 santie aryigpeldhies diensional iraraecridhl progagtion of the
1516. The second virtual camera 1617 has its angle of
rendsredl imgee 181 omthegrdinmplawe 1(He(182Metnsinabis refrodrtion of the
di stance fromthe projection 1516 of the rendered
viieej ehr¢el BiiiEhsionblentge on thevit léaspdneCiame dubsifate (132 WS &this way
to capture a virtual three di nensional inmage of the

thé Oir@sltthRB ddtherdiéhal ' i
pl ane 101 (1862:0) t%%ﬂ%@%ﬂ%%ﬁ%ﬁ%@%ﬁ%%&é@ﬁ%h& r uglrlClal

LR R PTATR vi IR 800 Rl HiaRORaT £8PRE notices, and
o R AR e R oy PP BB gl o o other sitable fat

g%yertising, mar keting, pronotion, public notices, and
supaqeo L fsecand visBiahepmirad bl Byy e gaidnd wrthograpbiegamera in which
sidewal k, floor, or other suitable flat surface. The

cewecib Wil notrrequite ashwssmanti fowy ldngttaassvith aadrtual orthographic

ort hographic canera in which case it will not require
canh,ethasthe‘rﬁnﬁl lehgthtis sdtacifinite MHdkedsndWikflaBearidid Y67 is preferably
ort hographi c

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.



canera the focal length is set at infinity. The second
virtual canmera 1617 is preferably | ocated above a
weemwsnesesd t he projection 1516. |f the object PGI/MY2008/000015
actually a plurality of individual objects, scaling
may be performed for retentildn of correct
proportionality in the size of the virtual nodel of
Wittt bhedd hidteeh ddicyibdd @l thelfipregbing detcripsion lpsadenpededratsadihents of
that the reproduced virtual three di nensional inmage

thé;%gse@it {RRAtEh, dNFivbdidietshdd B @obd \$ilfaimR thdtefitiofoghZoncerned

ws a three-dinmensional inmge 1901 reproduced on a

th{t é/rv%}igti%r%qg dgﬂﬂs HP@&%&? c %ﬁﬁlcy)ﬁ) Qﬁd/cllgogJ%E?%hl be made
ere has been described n e foregoin escription
ja;efgégggﬁggbod%nents of the present invention, it
Wigont PR {RBHRCEM HGERO%ki | 1 ed in the technol ogy
concerned that many variations in details of design,
construction and/ or operation may be made w t hout
departing fromthe present invention. The Clains 1. A
met hod of creation of a virtual three di nensiona
image to enable its reproduction on at |east one
pl anar substrate, the nethod conprising: creating a
virtual three dinmensional space that includes a ground
pl ane; nerging a virtual nodel of an object into the
virtual three dinmensional space and | ocating the
virtual nodel at a desired position on the ground
pl ane; placing a first virtual canmera at a first
position in the virtual three dinensional space;
adding virtual lighting to the virtual three
di mensi onal space to create shadows



10

15

20

of the virtual nodel on at |east the ground plane;
using the first virtual canmera to obtain a rendered

w0 pegrowfo t he virtual nodel and the shadows; rBCDYIY2008/000015

the virtual nodel and projecting the rendered inmage
onto the ground plane; placilhdg a second virtual canera
vertically above the projection of the rendered inmge

TheTlhfiss 9round pl ane and using the second virtual

canmera to capture the virtual three di nensional inage

8{. AR RHI08 9{651‘?6}1 & a $idGal RIS BENdi BRI AL fohable@ynd

i ane to enable reproduction of the virtual three

i mensi onal ima n . o
subgtragation oN AP et Bl piriRak. BROAR Amprising:
conprising scaling the virtual del before addi the

T BRI § e SRR B HORaSr e PG 1 BT PROS: or
claim2, wherein the desired position is a centre of

t he mdrgingal vireel aeodg] pleasobieciiintgfbe virwal threpelimgppigual space and
claimed in any one of claims 1 to 3, wherein the

vi r tlo@kingdebetirtod] mdvel et écsiredl positioh av ¢het grend pldndsef or e

bei ng merged into the virtual three dinmensional space.
5. AlamidwelrsSirthpddiga bia SRy positonin bk girtml fhréodidensional

wherein the first positionis: i . remote fromthe
deskh%%.position, ii. a predeterm ned hei ght above the
ground pl ane, and

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.
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iii. a predetermned distance fromthe desired
position; 6. A nethod as clainmed in any one of clains

wa2a408/18565mherein the first position is an averBgEMY2008/000015

hei ght of human eyes above ground | evel thereby
representing a viewer' s polft of view. 7. A method

as clainmed in claim5, wherein the predeterm ned

di. sAameod s tlainidieinraan@ae bf claikfls hrixt Brveherdin tie vigtibigdoded of
claimed in any one of clains 2 to 7, wherein the

O] Bl QIR dubfBSe RxRIrtd Befofeybedlg Bkl ity ahe ARAGHSe
scaling being perforned for retention of correct

pro ' ' in the size of the virtual nodel of
eacﬁg%%k?ﬁ%i$%%ﬁvidual objects. 9. A nethod as cl ai ned

[ n ne of. clajnms 1 to 8, . wherein the virt 1 ee.
o ranGe g Faf o) oof ol giEh & & WhRoiihd HE ebEPss
same. 10. A nethod as clained in _any one of clains 1to
9, wherein pr&peeieifepn the desired p9SYQH| | ght proj ect or
and is fromthe position of the first virtual canera.
11. A net hod apredesérmened heighinhowrige grovadalang. and o 10,
wherein the second virtual camera is an orthographic
virtual canigr a prddeterfingl disenasfrah ahaddired pasiomne  of
claims 1 to 11, wherein the virtual three dinensional

SPAGE AR Relaidbd IPANUGRMBEaiME I k6 5OWhértR the EP@uaach is an
i mage on the substrate for height, Iength and

0 A RO L AITE 10 1036 i !

ground pl ane at. a height greater than the
pr ed’é?%&rﬁﬂ?é’bt%é’i‘ed’ﬁt, and is

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.



between the desired position and the first position.

14. A nethod as clainmed in any one of clains 1 to 13,
wob@saIest he second virtual canera is above a PENMY20@3000015

the projection of the rendering. 15. A nethod as

clainmed in any one of claimd51 to 14, wherein the

pl anar substrate is selected fromthe group consisting

of3. Aamtthad 9P al@nedin @ythnd ef aladm® bit@ 12, Mherdinriet hiodaldsghting is

claimed in any one of clainms 1 to 15, wherein the

Vi T g&e the %Mdnﬁ%laﬁﬁrﬂﬁ hihRht SreBlekfiahithe/prefletviniihe@height, and is
i ght sourcCes nmet hod as clainmed in any one of

cl alb@ﬁve%nttk? %Qirea\’gg&ﬁ gxéc{]t‘flerﬂrﬁ EltI%HbSt rate is able

to be noun one s ected fron1the group
c S|st|n . avenent, .a
Pk Relzpd R ciaiBrd B S e gt Fiaind N MR CER Fego i Vi
to 17, wherein the ground plane conprlses a
5 r ectcamgid 8 Abejc %Iceni@ of heprplestiomef e H0dsHEn any one
of clains 1 to 18, wherein the first virtual canera
f % us eethod aa cimne imanyt dne afickrimd 150 dAewhereinibe plagarwgstrate
position, the plane being perpendicular to and centred
on as bedé@dd freintad grotipondisting ofne trafispaiaphy, anfl debaahamist
virtual canmera. 20. A nethod as clainmed in any one of

C i & ABhethdds Je?alfnblﬂ 5heN iy SRIGTClHRd 130481 WHerdinthd @HtualBRing

to the virtual three dinensional space before adding

e LB 0B Mg leghined, g having 2

10 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.

15 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

20 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.
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are the predeternned di stance above the ground plane
and are at the first position.21. A nethod as clained

w0 pooangsedne of clains 2 to 20, wherein rescal i POI/aFY2003800015

virtual nodel is to the correct size for the fina
reproduction of the virtual tfree dinmensional inmage on
the planar substrate. 22. A nethod as clained in any
or?d. 4fmethad asclainiesl i hpy whe péclainde? or 20, priepan tésoglindief the
rendered i mage onto the ground plane the virtual three

di mevigivalnabdepaaethe sosedlsd foothe fiabl @pidaactsrObaE vitual three
of the rendering onto the ground plane to be of the

COr I fikentiofl ibflee bl tnd AREAQUELERN Of the virtual three
di mensi onal 1 mage on the planar substrate. 23. A

o oL A0 oF ol LT 7 e Bpngrecans

round .pl ane is b lacing a virtual projection canera,
Pt HBIVER image P Sl EiphRiean e Wi digt dprasiqnabypace is
position and adding a virtual projection |ight source
to t¥ralediteenahle thermseieationpisthe rendetipa ortodhs groand plame to be of
first position; the virtual projection |ight source
and thkeoukettsizzl fopthejrembiwntionafehavinealntreeldigatsiona? 4mads on
nethod as clainmed in claim23 when appended to claim

19, wheisanswbsaentral , | ongitudinal axis of the
virtual projection Iight source and the virtua

prgj R%étﬁ&li GOPBMGEdah %ng 8h& eig ﬂlgﬂx%s WMd 4 therd; ng:i r;g}gaﬁ{g the

axis of a line of sight of Irst virtua

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.



25. A nethod as clained in claim?23 or claim 24,
wherein spotlight paranmeters of the virtual projection

WO c@htiozeur ce are adj usted to be the sanme as aPCHEHND)2@08/000015

of field of the virtual projection canmera. 26. A

met hod as clainmed in claim38, wherein spotlight
paraneters conprise beam angl e.27. A nethod as cl ai ned
| 27. @0yhetind astlathed a3 remf 2himeA2 telf wheeeinthe vighal
projection |ight source and the virtual projection

CamgGe&RIHighe sbiftcd MdMhe viridl Padjedtiofjce@bRr conitiige to form a
rendered i mage being attached to the virtual projector
and (pr.ok 86S; { R oPRGCA 8itNEviRtual projector and
di stut eﬁ?&gﬁ%l?@gﬁs%"“?%%é%@%sé A g ie viftual projector an
any one of clajms 23.to 27 wheregin vj.rtual
candl YeFisd 88@3 © gupt @ ?a%e P ER° atcﬁsrt%%&g ?@%@?@oﬂ% g‘Ie's pace
vertically above the projectiaqn t rendered i nage.
WA PG S R 1 R G 45 € 2 U TS Biue!
and distance fromthe projection of the rendered

i magemegis addedetolibel viawakthsgerdisensiongh ypasadersically abows the

to 28, wherein the virtual projection camera conprises
one mmejeetidrest the comdefed igmge ithdnssingleiof ielif accotding forthe
virtual canmera, and an alternative virtual canera.

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.



