WO 2004/ 100115 PCT/ NZ2004/ 000085 1 | MPROVEMENTS RELATI NG TO Bl LLBOARDS
FI ELD OF THE | NVENTI ON 5 The present invention relates to billboards for

di spl ayi ngwiohR Rnd in particular to billboards for di@ql i ng L ITpges

t hat appear toggl%\(}lﬁév\er to be 3D. BACKGROUND OF THE | NVE |6@5§‘8‘9’§W
animation and flip technology is currently inplenented using a |enticular

|l ens disposed in front of an interlaced inage print. US 5,847,808 provides

a general indicati OWRBWME PAT % BRLLE® $t ed using software
N

that takes "slices" or strips" of several inages an erl aces them using
an offset press or a digital printer. The print is applied directly to the
pack of the lenticular |ens, such that the interlaced 15 portions are

al i gned wi ¥FHELI) O CHE INRENTION e | ens. The lenticul ar |ens obscures a

subset of the interlaced strips when viewed froma particular angle, such
fhat a conposite inmmge is seen, conprising strips originating fromone or
nor e of5 t HEhd piceertt dvedtionagetss to Adltoasisvioedisplagingl iesgehiahd Sn pattivelar $4 ri ps
are obscure resentj ng anqther conposite jmage to the viewer. 20 Were the
print conﬂ?‘ﬂg‘g’ég%gﬂi’ﬁgﬂﬂngﬁﬁnﬁ%ﬁst HI8BPFAQy B ¥ gEﬂhq‘@ent | ayers of an
object, a 3D effect is achieved. In this context, 3D neans the viewer
perceives that the i mage has depth, when viewed at various angles. Flip and
ani mat i on BACKGROFIND [ THESINVENTIEONT | ar manner, wherein several

interlaced sequential inmges are provided on the print, 25 and the viewer
sees each in sequence as they view at different angles. This produces the

per cepfg om18f 4Rl AB iaﬁ&"ﬂif),tfeéﬂnﬁmgﬁ}gis, dukreRiR) Mrﬁbl’é%aénf@gﬁﬁng?“a?leﬁﬁﬁﬂar Bpsimlar
affect can 'be produced using a barrier, instead of a lenticular |ens, such
as shown idispaBeds 6 FBqr34d ammteili®Bed  oRige A8®1t. | HSt HB47,888 evroties bl genkrabar ri er

LT T W TSN i e R N ST
3D i mages, “sijisRif is@$al images and interlaces them using an offset press or a digital printer.
The print is applied directly to the back of the lenticular lens, such that the interlaced
15  portions are aligned with the lenticles of the lens. The lenticular lens obscures a subset
of the interlaced strips when viewed from a particular angle, such that a composite
image is seen, comprising strips originating from one or more of the interlaced images.
As the viewer angles shifts, other strips are obscured presenting another composite
image to the viewer. '
20
Where the print comprises strips from multiple images of different layers of an object, 2
'. ) 3D effect is achieved. In this context, 3D means the viewer perceives that the image has
depth, when viewed at various angles. Flip and animation technology operates in a
similar manner, wherein several interlaced sequential images are provided on the print,
25  and the viewer sees each in sequence as they view at different angles. This produces the
perception of animation-or flipping, if only two images are used. A similar affect can
be produced using a barrier, instead of a lenticular lens, such as shown in US 5,695,346
and US 4,927,238, In this case, the black barrier lines obscure certain portions of the
interlaced print at particular angles.

While existing technology can be used to display billboard sized 3D images, animations

and flips, it is a relatively difficult and costly exercise due to the limitations of the



and flips, it is arelatively difficult and costly exercise due to the
limtations of the WD 2004/ 100115 PCT/ NZ2004/ 000085 2 technol ogy. For

example, the largest lenticular Ilens available is 2.5mb ~2m  Therefore,
to provi de“@ %?ﬁfﬁ%ﬂl&érd sized display, nmultiple | enses anécilﬂ”{l‘lfrﬂ’%*’"m@? be

conbi ned. 5 SUMVARY OF THE I NVENTION Itois an object of the invention to
provi de an apparatus that can display billboard sized imges that are

perceived as. 3P. 10_n one aspgect, th resent .inventi.Qn copprises. an

appar at us tﬁ@n"@%’m glf?f i ggge lﬂgg?etugapﬁ_@lﬁa%r\enén@a&@?e‘,s PRy i%el'?ﬁ]s_t al | ed
in the enchRssbr, Q@%r@ﬁi@@taeﬂﬂlbé’arﬂoéiibda&isp!a?} BfulltBfe JerisbP afd paies AmsOBLI cal
barrier spaced fromthe frame and adapted to obscure portions of an

i nst al | ed dombérddaced i mage. 15 Preferably, the apparatus further includes an
image installed in the frame. The inmage is a conposition of nultiple
interlaced i mges. Preferably, the interlaced inmages in conjunction with the

opti cals baUVRMIARYSOFYHEINVIINYEGNt 0 a viewer. 20 I n one enbodi nent the
image is applied to a single piece of translucent material. Preferably, the

optical barrier includes a plurality of elongated grills. The grills may be
extruded from a .non-reflective terial ., such a nodi.se l.4m ni, um

B et or anl y 1 Heobiod o he fensu bl o, bt ot R0 BTy dufthode S

Cross- sectihRBes Bhehr&pabbived 4DIrills are arranged adjacently in a linear
array, oriented vertically, with a gap between adjacent grills. Preferably,

the grills are spaced such that there is a ratio of 80/20 of grill wdth to

gap. st preferabhl the w.dth each grill 1s 20. 3 . de, 30 and the

gap-betwee %é?cﬁsl)&?’%/me \B?S%}thojgve q{"vfbi g“em?‘%se;%r%\/F‘%Peaf%FSe?&‘gm@‘%%‘P’W@eW%‘%% angl es

of 13' 165. inMiA00 44 1p0ibdire PeThr e G410 the énclosure and adapted to hold an
interlaced image, and an optical barrier spaced from the frame and adapted to obscure

portions of an installed interlaced image.

15  Preferably, the apparatus further includes an image installed in the frame. The image is

a composition of multiple interlaced images.

Preferably, the interlaced images in conjunction with the optical barrier display 3D
images to a viewer. —
20

In one embodiment the image is applied to a single piece of translucent material.

5, (:

Preferably, the optical barrier includes a plurality of elongated grills. The grills may be
extruded from a non-reflective material, such as anodised aluminium. Preferably, the

25  grills have a triangular or circular segment cross-section.

Preferably, the grills are arranged adjacently in a linear array, oriented vertically, with a
gap between adjacent grills. Preferably, the grills are spaced such that there is a ratio of
80/20 of grill width to gap. Most preferably, the width of each grill is 20.32 mm wide,

30  and the gap between each grill is 5.08 mm wide to provide viewing between the angles
of 15-165°.



Preferably, the enclosure is adapted to house a |ight source to provide back
lighting for an inage installed in the frame. The |ight source may be a

plurality , scent lights, for exanple. Preferabl ure is
construct e\ngZ%lﬁ%lgn reflective, opagque naterial. 5 Pre era &Qﬁ{)@%space

between the image franme and optical baryier is adjustable, either nmanually
or automatically. This may be by way of a suitable mechanical or

Sl rom‘ﬂgﬁﬁégaﬁﬁ?# RALHSIIRNG &8@ 10 haiisk ’ df@t} r@é&?@a%d%a%y%ﬁm For PACET S.

Thi s can "he” percelve ayed nsure the
desired opin it@ge ehdtalddd msthe]ifhmhl’[&\zd[ghbwomﬂoe nappbe atplﬁrahBr of @unadebgent t he

relative gOI’IZ ntal and vert |t|on of the ge fra and opti cal
‘barrier i JighEy faeEpmale. & r?flr% ﬁﬁ%‘F psprg s %ﬁ%@d ’gg‘F’ 1T ﬂe@"ﬁatgpa%e by way
of a sui tqg g% jmechani cal or el ectronechani cal adj ust msnt system This may
Jbe to align the 15 interlaced image with the grills of the barrier, and/or
‘ensuresthe desired optical effect is achieved by the apparatus. Preferably

the encl osure can be til edto rovi de_ opti vvlng
DESCRI PTI @w@r&ﬁm@wﬁa SR HRAE EHBDATIrERRC és P‘gk}%ﬁhlP ofiither 11 be

descri bed ef e o n g ﬁg@h afFbgure 1
shows a pre e?l & % uEeQ[y[ ofen?ilg ]glggpt?r{'b)ﬂg %g I?@Aoa |sgflﬂay| ng 25
Lmlalggs agoabesaﬂiionggipamdahadwsﬂmn# BYS(Em, I-'sughraetétessb;l:m%)ra;hda’tﬂxppmgd ’Dlneu?]mf t he
[ oar udi n [a n optj,cal bar shows a
Cross- sect%“ﬁﬁé‘le P\?Tcé’gf gfieﬁntﬁg%l Fﬁpggﬁﬁ? 5% 0'??1’6%66{5‘? ﬁ?SIY,&dlogtlc§P§ tds 1, 30
Fi gur g %Hi%e(ﬂbfﬂfé ? aqekional view of the billboard viewed from poi nt B
in .ﬁl gure 1, WD 2004 800115 PCT/ NZ2004/ 000085 4

Preferably, the relative horizontal and vertical position of the image frame and optical
barrier is adjustable, either manually or automatically. This may be by way of a suitable
mechanical or electromechanical adjustment system. This may be to align the
15 interlaced image with the grills of the barrier, and/or ensure the desired optical effect is

achieved by the apparatus.
Preferably the enclosure can be tilted to provide optimum viewing.
20 BRIEF DESCRIPTION OF THE DRAWINGS

; ) Preferred embodiments of the invention will be described with reference to the
accompanying drawings, of which:
Figure 1 shows a preferred embodiment of an assembled billboard for displaying
25  images according to the invention,
Figure 2 shows and exploded view of the billboard, including a image frame and
optical barrier,
Figure 3 shows a cross-sectional view of the billbbard viewed from point A in
Figure 1,
’ 30 Figure 4 shows a cross-sectional view of the billboard viewed from point B in

Figure 1,



Fi gure 5A shows one enbodi nent of the optical barrier in relation to the
image in nore detail, Figure 5B shows anot her enbodi nent of the optical
barrier i i to the image in nore detail, and 5 Ej - show
an exanpl g‘}é%@llﬂﬁg%rl aced image in relation to the opti gg?)ﬁrzg@#@ﬁbggp

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 10 Figure 1 shows a
preferred enbodi nent of a billboard 10 according to the invention in

assenbl ed for mg; the rslinle! R nedt e(g) er%ﬁg t i;figation to
refer to a ster tursg‘é icsﬁjngi spl aysedaﬁ’flk}%a g{c I ge}q?ﬁgﬁgtg?ﬁogﬁlgr@ag t he
present i nwemnre details not a billboard in the traditional sense, it can be
used to display. . imges of a size and nature, typi.cally displayed by
traditional bi ﬁggg%%_shqyﬁa@@ odipent f %}Fsoﬁpaaj bagcia W%@H tothe are 6m
by 3mor I i i L) the preferred enbodinent, the billboard 10 is
adapt ed téﬁgg.ése{pr)ﬁlggre &?lﬁ%ﬁgd;s. The billboard 10 i ncludes an opaque encl osure
11, cofstruct edFifurenbA-diasiow anexamsle bif @ interladddgumage Ir) refatibnf touhe spitbab. An
optical barrier 12 covers the enclosure 11. Preferably the 20 optical
barrier 123 or ned by a plurality of opaque grills, eg 14, supported in a
rectangul ar frame 15. The inage displayed by billboard 10 is viewed through
optical barrier 12. The structure 10 forns a |ight box which substantially
restricts DEJAILEDtRESCRIPTIONSOE A HE PREFERREDOEMBODIMENTSI ons of a
billboard are 6.5 mx 3.5 mwith greater sizes generally seeing a

di sproportionate increase in the |ongitudinal dinension. 25 Figures 2 to 4
show i1t €1l GBS rsfeftbd LiiolinlehPaRs BirtBan/1d FIRIIAL e Aheniigdapt ed to
hol d_a i mag Sl?ﬂiigs ?imgposed ?ﬁot he inter;llorar22 o?&tgﬁde %nc gsureéllll.

Pr ef @r abl yasseniided frage Theamen {‘GillbondY isuwed throfhglent e specificatidnap refanth has a

non-reflective border with a w dt f .approximately 10%to 20%.of fhe

angt b of ST RBEn SoPlisS 8 gt aNE0e PRI Al DE GRS R SPbAt 1 r ame
Wi dt hs mayhiipioas 8fthe HiRlitloMRD&n3d; if Sarfbe GRANE HidplS intHped bt b sk ntl Hagié aced

i mges. In one enbodinment the inage is applied to a "single piece of

sui t abl e Itypjhally displeyssl tehtraditional hBoawlenfor aeayeplemit e display ippgessviigeci fi ed

15  are 6m by 3m or larger in size.

In the preferred embodiment, the billboard 10 is adapted to display 3D images. The
biliboard 10 includes an opaque enciosure 11, constructed ﬁoni a base (not visible in
Figure 1) and four sides. An optical barrier 12 covers the enclosure 11. Preferably the
20  optical barrier 12 is formed by a plurality of opaque grills, eg 14, supported in a
rectangular frame 15. The image displayed by billboard 10 is viewed through optical
: ) barrier 12. The structure 10 forms a light box which substantially restricts light entering
or escaping. Typical overall dimensions of a billboard are 6.5 m x 3.5 m with greater

sizes generally seeing a disproportionate increase in the longitudinal dimension.

25 | |

Figures 2 to 4 show internal components of the billboard 10. A image frame 20,
adapted to hold a image 21, is disposed in the interior 22 of the enclosure 11.
Preferably, the image frame is constructed of steel or similar, and has a non-reflective
border with a width of approximately 10% to 20% of the length of the image 21, to
30 enhance viewing. Alternatively different frame widths may be used. The image 21is a
composition of multiple interlaced images. In one embodiment the image is applied to a

single piece of suitable light transparent or translucent image material, such as specified



WO 2004/ 100115 PCT/ NZ2004/ 000085 5 backlit canvas or the like. The inmage 21
can be stretched over and installed on the franme 20, and a nechani cal

tensi on | ocki ng system (not shown) holds the imge 21 ta > | e frame
20 is spaégﬂng%W¥FHe back wall 23 of the enclosure 11 byEF®H§&§Q§@§$ r ods,
of which three 24a-24c are visible in Fggure 2. The spacer rods 24a-24d are
5 interconnected between the frane 20 and the back wall 23 of enclosure 11

o and spackdih EarBRTE ALREE, e RRRE2A ond 18 GflcsEElovibid ivdtialeh b1 O

whi ch t hr efram@28; akica mechavtical thhston lokking Bestatijastishewh) hdlhethedimagd Dr tadd of the
encl osure 11 behind the image franme 20 10 houses. a %itabl e |light source

'(shown in Ehgimass g0 15 spaesdidenm e back walle2d oiefhe epclosure b by ifgitspacstir ce
| d be, fo: L tnli i
Froures 3 i VPRI AR QB LbCRORRER 2, VAIY ol RSB de 1 i ed

'image td heervéreeedd thetwessghtht Hewnop2d cat thabatlewall223 Af caviesirany By apyovi des
sone shielding of the front of the enc|losure from anbjent | icght to I nprove
vi ewi ng cofilitablegneans kngwinr igrthe apy ylhe; epiicahbarper &3 pq etfaghed tapndyapaced £84d t o

optim se V[ew [ Qur .50, | ki 03k, ¥1 =fiL om poi nt
Ain Fi guré&a\f{ﬂ]@ﬂi)dgé %%&Er%rd e???begfogﬁgf! Ascg%\{ioi(agfl&f?@?gitdl%%é%?%z%de%%gh&%he grid,
i mge and back lights in nore detail. As can be seen the image 21 is spaced
fromgrid 12 by spacers 25b and 25c. The inmage 20 is, al so separated fromthe
back of endl a%w@%@ mrfyt,s'gae@%orz% of ribe oy 93@@%@5@ &eémagssfm%%%d

bet weefy i NRYS %Q]ﬁ L i 1 2

Fig rep%f S ae%%es\;i\#%f[épﬁgtb I eﬁ%%%é?ﬁ&%gesﬁgﬁn?égﬁgﬁg I E?gﬁ?ggelz.’li'Agai n

t he )al i gnikelightf soubhe ampld balfobaxamme, dRarrayrafBu@Oscepbbights 304a, shbwndba, b,

and lights_30 can be, 25 seen.w thi.n enc]osyre 11. Thi s, Fi gur hows 't hat
opti ol baFIEES 431 hoRBEERRRAE (68 91 ToigrrRies Dlen TR r ame
15. In theb@%%ﬂmhéh Mub;h%&&om Aﬁ%vbﬂﬁﬂgzvspr@ﬁ@éé' Qe SHielPink b 21. In

alternative enbodi ments the inmage may be provided on other view ng nedia.
Such medi athenfiontef 8@ eeclosye dfent pwhicof ltdht forimgprovat viewing rcopditions. an

box Dbt nar e LBy BB e gt e FESTEN® rug K on (hese media @ TToN

Figure 3 is a side view of the billboard viewed from point A in Figure 1. This Figure
shows the spatial relationship between the grid, image and back lights in more detail.
As can be seen the image 21 is spaced from grid 12 by spacers 25b and 25¢. The image
20  1is also separated from the back of enclosure 11 by spacers 24b and 24c. Lights 30 are
positioned between image 21 and the back of enclosure 11 to back light image 21.

\‘t-.-"‘

Figure 4 is a view of the billboard viewed from point B in Figure 1. Again the
alignment of the optical barrier 12, image 20 spacers 24a, b, 25a, b, and lights 30 can be

25  seen within enclosure 11. This Figure shows that optical barrier 12 includes a plurality
of grills 14 surrounded by frame 15.

In the embodiments described above the image is provided on print 21. In alternative
embodiments the image may be provided on other viewing media. Such media include
, 30  rear projection of the image onto a screen or an outdoor television screen. When images

are displayed on these media a light box behind the screen may not be needed. These



WO 2004/ 100115 PCT/ NZ2004/ 000085 6 viewi ng nedia also allow the inmage to be
easily changed. For exanple a billboard of the invention nay be used to
sequentiall& display a plurality of imges. Figures 4 and 5A and B show a
section t NEOIPM %S barrier 12 in further detail. In theSET/NE2H4Q0R0EY ¢ he
barrier 12 includes a plurality of elongated grills, eg 14, with a
triangular or circular segnented cross-section. For exanple, the front face
of each gri.ll.is fl.at. or, cuyrved nd t he.back i ngl ed so th t he_.vertex
of the g ViPvicganedif isS lagdhe FhaePite @Sy Hishend PP pbP 4 ifboailBe o £ oy,
each ext engé ifreN®d mGPbé Wselint® BequbBtidIBRiayt Dplutdlityef ibfaged. 0 the bottom The
frame 15 is preferably non-reflective and in preferred enbodi nents 10 has a
wi dt h of approximately 200 mmto 300 nmto enhance the displayed i mage. Each

il i d f i £f.nop-reflecti er j,al di zed
O i ni PR dand TA S R ser el R BPGE B E LT ket peditc e sor ' 7
anbi ents | i 19B4red el YAGidrNe iH@Hdes avmijnlcalngy%m%{gﬁtedi éﬂ%j &g 1%/, with b R®adgiResr 21. 15

In alternative enbodi nents the gri ybe  any shape that provides a
changi ng wirsulag segraenpeds swss-baetignl KT pasmplehéebirontbiees ¢f enchegtillyis fiaher porti on

of the grills closgst t.0.the .i has sl | er,, wi dth t.han t of,tion of
Che ot 1 couiess pRE R balO st ien s e Verfhy 3FThe Sy ek flifiaRe, fe BOAS |
shape W t 4 4 atr@ieedfin bMRedr £19565h etx&naingafeﬁﬁfaﬂpﬁoamm topof iRGrhe 116 T
extending towards the inage. ldeally the design of the ?I‘IH' will 20

maxi mi se ttadhebetitinngThngraeds is heeforablyeonT v end hprgfeared) esabadimendsi gnat ed

to mpnim,se reflection fr , [ I mse t h_of grill,
and 1 0 128 <P aRBateh 206 it poq PR\ bt FRERJH M. itk

M ni i sed grill 84 Y BEBEEEd RS stiff ohyeilative ndateidl, flcAdds Modizbdalbinlu@@dst any
surface of the grill visible to a passer-by or b;g/mg!ttl.ng at | east any
surface ofextaionr The nop-geflsridve @aatlﬁ%@ékl!‘re-fbé‘?ﬂmﬁé’f onptightsturipgdhegay) |~ 25

can be m@mcgggngﬁfgg{ﬁw%ﬁﬂﬁﬁ%{g%ghhf romstiff naterial. Additional

strength can ar ne igh-tensile wires through the inside
of any hollow grill pieces. Myvenent of the grill can be m nimsed by high

tensile wires inside hoJlow gril]|_pieces. dditionally it may be possible
to ruri>hi gh ﬁ%?Y%W?@%?H%%HF&N@%iSﬁEP at/nﬁmd?%ﬁ BRAGRIG Y 2P eces
to further, BLEVERS wWARMGIE M heHillhdiea ITibdily! PheOrdORof 4RO Ghilil RRest to the

image has a smaller width than the portion of the grills closest to a passer-by. For

example the grills may be a “T” shape with the top of the T closest to a passer-by and
the leg of the T extending towards the image. Ideally the design of the grill will
20 maximise the viewing angle of the image. The grill should also be designated to
minimise reflection from the grill, maximise the strength of the grill, and minimise
. ) movement of the grill. Reflection from the grill can be minimised in a number of ways
including by matt black coating at least any surface of the grill visible to a passer-by or
by pitting at 1east any surface of the grill visible to a passer-by. The strength of the grill
25  can be maximised by forming the grill from stiff material. Additional strength can be
obtained by running high-tensile wires through the inside of any hollow grill pieces.
Movement of the grill can be minimised by high tensile wires inside hollow grill pieces.
Additionally it may be possible to run high tensile wires horizontally behind and/or
through grill pieces to further prevent movement of the grill in outdoor conditions.
30
The adjacent grills 14 are arranged to provide a gap 50 between each pair of griils,
through which portions of the image 21 can be viewed by a passer-by. Preferably,



A —
30 The adjacent grills 14 are arranged to provide a gap 50 between each pair
of grills, through which portions of the inmage 21 can be viewed by a
passer-by. Preferably, WD 2004/100115 PCT/ NZ2004/ 000085 7 there is an 80/ 20
grill w dwo teo4/mpaxsi ng 50 ratio, although a variance of POF/NZ0GMIGEA be
tolerated. In Figure 5A this ratiois the ratio of Ato C where Bis the
width of the grill 14 and gap 50. For7exanple, in the preferred enbodi ment
each grill 14 has a wdth of 20.23 nmand the gap 50 between each grill is

5.08 MM #Herewk lah SDR O3RN widtRiceHaciBf 30 ratho, Al B PNBiahbasT '% chilBe
substantlally 80/20 ratio of aglﬁlll wi dth to space 50, coul used. As can
be seen |Wq1@t§@rél1§|£uret%thlﬁ gF therrgtip op &y toj (o wheie %Zﬁ:‘ﬂied‘flimlloﬁbﬁ gihbl es a

+ passer t dth and
Dreadt h ot PRLMAH. o FF; pEBRG Bt e Reftity rBbalcol oy Db ALULSWIR oL S0 2
the vi ew 2@2nAgh end/itereayiSoediwséntehech gﬁll hdso@fmrﬁj RsrweillSR dppraeitaethedd and

v 125 givi n& a conplete vi evmﬁ% angl e In Figure 5B the width to

§

br eadth Jegsigns thabregpin the iﬁaféaHYn%Q/%%@@ of gnﬂhgﬂ%thvtp geice S @mlhBeangl e.

In Fi gure% the viewng angle y is between 40 and 140 giving a Vview ng
angl e of $50. 1n these Fi gures the image is obscured at view angles cp and
0. 15 1f the grills are 20.23 mmwith a between grill spacing of 5.08 mm and
suitable grill_ breadth a VI ewi ng, angl e of 165 can be obtal ned. If a
passer - byAp §ahe seeadnigurg Séwithegiiianglg rear ngeiomefyrachieril r@b@é@rﬁ@éﬁ%y grid

12. For t rf e
par al I el oté;gcﬁ t)ﬁ ﬁ%\% ?eqlgjpg?@tﬁgﬁ%‘b Fg;niﬁegﬁﬁne;ggﬁg%ﬁd %&H p| eces
must e f gtilitetd ik vdewing englalcam babhangiedl Fesesimplotengavingndgle wpmchdlad)adl ng

20-and ot her. out doaqr_.condi t] 6A t.o, 6D show an, exanp of. an
i nt €rl aceby rbﬁa@’élsz:'f Higeerd e%eefl ié%%tslmg aTeoEnlse yiswas ﬁ%ﬁgﬁém i n

bot h el eveg Bb%ﬁ'e {ath bd b&%&l R Rid 61%115%{1%1 Yk l‘gdo?easéé\ﬁ %1% aRyi cal

barrier 12 Eac mage formng t e 1 mage 2 I nt 25 strlps
eg 60. Theefimgssngt.r ilp FﬁgmmSBathla Viewige angleay nahqe@emdjﬂéeadlﬂlﬂiw gtvitghe i mage

21, and e ST, S8 e RSl SR bR a WOD S8l 1S DUT 11
15  If the grills are 20.23 mm with a between grill spacing of 5.08 mm and suitable grill
breadth a viewing angle of 165° can be obtained. If a passer-by is outside the viewing
angle the image will be obscured by grid 12. For the best viewing performance the grill
pieces 14 must remain parallel to each other and equidistant from the image 21. The
grill pieces must be formed of a material that will resist movement under wind loading

20  and other outdoor conditions.

g ) Figures 6A to 6D show an example of an interlaced image 21 according to the
invention. The image 21 is shown in both elevation and plan to illustrate its relationship
with the optical barrier 12. Each image forming the image 21 is divided into pixel

25  strips, eg 60. The first strip from each image is arranged adjacently in the image 21, and
this forms one “set”. A set may contain any number of strips but in preferred
embodiments between 10 and 25 strips make up each set. The mumber of sets depends
upon the number of grills in the billboard. For example, where ten images form the
interlaced image 21, each set comprises 10 strips, one from each image. The second set

' 30  is formed from the second strip of each of the 10 images, and arranged adjacently to the

first set. This process is carried out for the third and subsequent sets, resulting in an

entire image 21 assembled from adjacently placed sets of image slices. The forming



enbodi ments between 10 and 25 strips make up each set. The nunber of sets
depends upon the nunber of grills in the billboard. For exanple, where ten
i mges formthe interlaced image 21, each set conmprises_10 strips. _one from
each inagéa&%ﬂﬂﬂggé%nd set 30 is forned fromthe second @%PF%”@V&QB%h of the
10 i mages, and arranged adjacently to ghe first set. This process is
carried out for the third and subsequent sets, resulting in an entire inmage
21 assenbled from adj acently aced sets of inmge .sl.ices.. The forning WO
3004/ 1007 FEAETINRIBUE a0t FEY B PPNTES A SORF s A HpEea pHpled

per f or med,ofnarvRQTRLSISfeqbef Oore the imge is printed or otherw se displayed.
One set 61 fromthe 1 nage 21 can be seen in Figure 6A. The width of the set
61 5 matches the width of one grill 14 plus the gap 50 to an adj acent

ill. F th d. enbodi t, thi idth,i 5 4 1 inch. Each
AR LN E N o SRR PR 20 T L T
total 5 naﬂﬁfe}ﬁe%ﬁ%“wiﬂﬂ? ofine g&iglgl h§th@?ga§*l§i@5{b%la%c&it'gﬂﬂ?‘ﬁdﬂtﬁ efifeaspondi ng

grills 14. y are not, shown in ure , the relative positions
of the baembedimkat,adns widthde224 nshowlldnte Refhusfitbe 19 stipsdhrminglthgseedlposi ti on
10 62, to,an ali d positio . As will reciated, a _di{ferent nunber
of 1 nages i TORERG PR e dus tabaemey 2 FhiEh o e sel of shofid 32

di ff er ent ,AsERSTitPEorRkpd g QI 139 18ARY afhot Ok shb@h i€ FARe 6b, tROVIatiTDET
between 10 and 25 inages nay be used inh a inmage 21, resulting in a 15

cor r espongosiionsurfidbe baties]2 swbinpme 2d sshodd. bel adjustedfran sie, unalignedgiositioset 61
wdth wll, match the wdth.,of a grill 14 plus gap 50, and therefore the
wid hl(‘g:‘ PhdPop g?e%sqoﬁﬁﬂﬁ§%3nust be adjusted accordingly. Were the

biI'l board 11 di splays objects in 3D, each inmage formng the i mage 21
relates to a different |ayer of the 3D objects. Were the billboard

di spl ays Awiwitltheqpgregiated) p gifferend ambemefdriages may faragtbe Iuterlegedimsea 2l.one

i mge 20 in.the.ani nati onkf] | eque The .in I [ coul d be
created f Fv(])lf*ﬁth i 'e\sl‘fqgﬁlaaf dliﬁf e&ﬁ‘%&‘h‘@%n"g%ﬁirﬁsef’ﬁé‘ 42 tﬁgéhs%f ? gvarﬁgP %e’cﬁng pl ayi ng
an i mage niimB& bbEvesBel0 @hd ti%eibaddsementbe ayer tn Ar Gnagted | byesahidly inmage give

t he whol e i mage an appearance of depth thus providing the 3D effect,
corresponding number of slices per set 61. In each case, the total set 61 width will

match the width of a grill 14 plus gap 50, and therefore the width of individual strips

must be adjusted accordingly. Where the billboard 11 displays objects in 3D, each

image forming the image 21 relates to a different layer of the 3D objects. Where the

billboard displays animations or flips, each image in the image 21 relates to one image

20  in the animation/flip sequence. The interlaced image 21 could be created from

individual images using interlacing software. When displaying an image in 3D the use

) of the different layers provided by each image give the whole irnage an appearance of
depth thus providing the 3D effect.

25  Various additional features can be implemented in the basic billboard 10. The image
frame 20 and optical barrier 12 could be connected by adjustable spacers 24a-24¢ to
facilitate adjustment of the gap 28. For example, the spacer rods 24a-24c may be
telescopic or slidable, such that they can manually or antomatically extended or
retracted to adjust the gap. Alternatively, any other suitable manual or automatic

30 mechanical or electromechanical adjustment system could be installed. Similarly, the
vertical and horizontal position of the image frame 20 and/or barrier 12 could be

adjusted by a manual or electromechanical means to align the image 21 correctly with



25 Various additional features can be inplenented in the basic billboard 10.
The inmage frane 20 and optical barrier 12 could be connected by adjustable
spacers 24a-24c facilitate adjustnent of the gap 28. _For_ ex

t ., the
spacer rod@’ozzﬂgylé’ﬁb“rmy be telescopic or slidable, suchppﬁazz?ﬁg]sé’ogén

manual 'y or autonmatically extended or getracted to adjust the gap.
Al ternatively, any other suitable manual or automatic 30 nechanical or

el ect romechani.cal, ,adj ust nent .syst could be.installed. Simlarly,. the
verti cal ;tﬂﬁ_gﬁg? i%o&ﬁ@? Ogﬁgélth%hﬂgﬁt BHF%”SWE etﬁ'ﬁe%ﬁ%?/ s B]éuorfl f 12
coul d be iafls1 asd \A%xuﬂmabg@éamm@m 19 e feth cABAE thel disiéd ftidale | mage
21 correctly with 2004/ 100115 PCT/ Nz2004/ 000085 9 the grills 14 of the

“optical baffeceis agiievado Dabiberatd ingyanaet obthevimege 2 handdentandyr 18§ cariwwdvenge 21
and grills 14 of, the optical barrier .12 is inportant to ensure the desired
optical  arfited il fnEn R, Sl lyo it ek & Fheats MR AT o,
barrier 12yidapsr hQHRVES F&ré@h@tlé} e ﬁ@@h@togﬁaenﬁ deanei st to E%rgﬁa‘t%@bl Y,

| at eral nmovenent i's no greater than the 5 width agrill 14. For exanple,

one opt i orimage tateraiéearsiordiosigontelly byvpto 2bmayjodkmihe i nage | ateral |y and/ or
hori zontally by up to 20 ruin to 30 mm If the inmage is printed the inage
material itself may stretch sonewhat when installed on the imge frane 20

dependi ng PheiRgh & frinted ME A RPAAHS 18T S0MRRH sbineWhet whdiinktaB&Eon 10
material and the anticipated anbi ent conditions. It may be necessary to

assess t hitbe gnagstfiding 20 érpending en tenpprtiodirmappeatics adaampesitien df thedmiaghs and

conpensate for .t Q nsu cqr.rect i t. t hematical stretch
anal\{gi%s opaehia friy® mBApHR AREE Conido S Wiriey bR 638 B8 " e
when ) pr odugief@i inhBoth e orgifudirD 9HE Grasbvepde Hiredtiont Rad n@flehatte ifer ttaken into

account and the resultant interlacings are corre_ctléwl_S proportioned wthin
the perni sEHecoHsttalignmsat. ATmathempahieal setsh gadlyss pf Bredmase medBuws cap byj gher

resol ution_tk t ' | Nt j . : ' i nt ed
ont ot ho taralod; ARG I B RhGTboRGinaR di BTM Ul sl BE " O
avoi d col atie bhtyvieltis takén tible iaoeeet | S:dditlsplregudantu Satedachdye areTadin@ctdy r et ch
anal ysis may not be needed. 2Q A displayed 3D i rage may hav appar ent
dept h lof HEPREEANE0YAHIBAYS B?mflfﬁ@blé s iPreB ey dﬁlﬁwgd’é SHPHITENY CRE  mages
used and DRCKSTRWAidnANES s@hddcd DilBRALpAdting, and the amount of ink printed onto

the material is doubled in density to make it light durable, and to avoid colour blowout.

If the image is displayed using other media stretch analysis may not be needed.

20 A displayed 3D image may have an apparent depth of between 60%-100% of the
billboard width, depending on the images used and background layer of the image 21.

) This is a perceived depth, not actual, and may differ from person to person. The
perceived depth of a 3D image displayed by the billboard 10 can be changed by altering

the distance 28 (shown in Figure 6C) between the optical barrier 12 and image 21.

25  Altering the gap 28 also ensures the correct optical effect is achieved. The distance 28
between the frame 20 and barrier 12 is calculated to give the desired image clarity, 3D

effect, and depth of image. For example, as shown in Figure 6C, there is a wider

viewing angle 65 when the gap 28 between the optical barrier 12 and image 21 is

increased by moving the barrier 12 from position A to position B. This is due to the

' 30  increased angles of line of sight 66 from the viewer’s eye 67, through the gaps in the
barrier 12, to the image 21. As a result, different subsets of the strips 60 are view, and

the viewer 67 perceives a greater depth in the displayed image. As shown in Figure 6D,



This is a perceived depth, not actual, and may differ from person to person.
The perceived depth of a 3D i mge displayed by the billboard 10 can be
changed by altering the distance 28 (shown in Figure 6C) between t

optical baVPiZpt f%ﬂand image 21. 25 Altering the gap 28 F?@Zé?f's‘(?f’@?the
correct optical effect is achieved. Thepdistance 28 between the franme 20
and barrier 12 is calculated to give the desired image clarity, 3D effect,

d depth F h ip Fi th d
Ui i nb. arfbfhe BBTGHH2AS PR GSRSI0 Bk FEIeh 2L BoBERHELR Thig RarGons: 8 F mage 21
I's i ncreasegdroier MRHRY ahgle 65ade t%rtheléecfréa%é‘a RRgéd dfQhedils 8%?%' DiPRret Thi s

is due to the 30 |ncreased angl es of line of sight 66 fr the viewer's eye
67, throughiceshef gapmages mhlkingbmpr theemage?] tage bloekédytiyn R1Fighs 6Cr éﬁholstt

di fferent subsets, of, the st s 60 are view, nﬁ th i ewer 67 ei ves a
O entor HCTER A DRGNP BR SO G A4 Shalle v SBUaT 100315
PCTI NZ%‘OO%QQQ%%t iewld hlfFlgﬁl% d@ar&hﬁfaﬂ%zﬁ ﬁe%‘ﬁ%@nﬁv%?a’ierﬁ@y irhﬁfoﬁtrfﬁgﬁe 21,

from position 0 position A there is a narrower view ng angle 69, due to
t he decr eameldalamgmgslbﬁhd ingle oifthslrdhles 0 sight thiwrghrthe badriecd2 alfo QHaBg&Srrages

maki ng up he | re. bloc .L han Fi ure 6C. sl I.C seen by
The. vl ewsr THOMMEY B iSEres RG0S bt RneashseL ke RSt Bege a2 or 5
the i mage MhgHethd ﬂe&bﬂw ScOaifehdik h@&b&sﬂe% ?@%Mieﬁ%m NRY %ﬁﬂsatlﬁ dly in
front of the optical barrier 12, the angle of their |ines of “sight through

t he barri emsddf alﬁbmm@hﬁhe vitwes w@sm:lmesva thah they fare veawing dbs dispbfedt r i ps
in eagset beln the barrie causing the viewer to see a

diffe 8rep eSf?fﬁ?f’e’E"WérW?r strl ps. In the case of a 3D imge

21, the Vi ewer WI |1 perceive that they are viewing the displayed 10 inmage

at d| fferent angles, when noving laterally. Various additional features can
opt i onal | yVasious mglditienak tatungs: eant pietianalle bei igpplenrensed withnthedigventionbe Tl ocked

and nmoved d@&{i&oé bee&(rﬁggﬂeg agg H%Q/Pclgy&k %)geg bg%ﬁeiﬁxﬁ er%%gt%s &Qe | mage

21 or conduct Tal nt enance or ructure 10 are

pr ef er abl ychapgsthe isikgel2 { 60 mmbﬂnmk@md& the Miick.aICotripoherth of RipastGiciie CO-
efficients to reduce uneven exganm on. Doors_ and access ways can be included

in thd> bilQ Beapeeimblyo conskineted Aremnaptstialiaith simdlas ﬁhwahgewmﬁ%ges

Sensors t OM{BLRAS Y, reduce uneven expansion. Doors and access ways can be included in the
billboard 10 to facilitate maintenance and changing of images. Sensors to detect
temperature, humidity and light remotely could be installed to monitor conditions.
Drainage facilities in the billboard could be included. Additional lighting could be

20  included in the billboard to accentuate the image and ensure adequate light distribution.

J ) The foregoing describes the invention including preferred forms thereof. Alterations
and modifications as will be obvious to those skilled in the art are intended to be

incorporated in the scope hereof as defined by the accompanying claims.
25



tenperature, humdity and light renpotely could be installed to nonitor
conditions. Drainage facilities in the billboard could be included.

Addi tional lighting could be 20 i.ncluded in the billboard to accentuate the
i mage and ensure adequate light distribution. The foregoing describes the
i nvention including preferred forns thereof. Alterations and nodifications
as will be obvious to those skilled in Ee art are intended to be ,

i ncorporated in the scope hereof as defi‘hed by the acconpanying clains. 25
11 CLAIMS: 1. An apparatus for displaying imges including: an ‘enclosure,
5 a. frame | GEARMBEd in the enclosure and adapted to hold an interlaced

i mage, and an optical barrier Including a plurality of substantially

paral | el el opgat E'I ]t‘!c'st : @Q@%ﬁ %{ﬂgg Jranme and adapted to obscure
portions of g’n |§§F@ e oh ) a{(i:g rralggei,gdﬁé{nd wherein the interlaced i nage '
I n conjunction vardnclomereopti cal barrier display 31) inages to a viewer. 10
2. An apparatus for displ.ayj I es a latped,in.claimb fur r

i ncl udi ng?a | el _ m“ghf‘g@qﬁvﬁ%ﬁ‘g“?%ﬁ‘ﬁp@%kﬁwﬁﬁﬁﬁﬁﬁ %‘_Iagpl ayi ng

| mges as clt ai Irred: g;ﬁucd wmoilwrngla{wpmﬁlty Btﬁtﬂﬁtsthﬁmﬂy piﬁutr::lomfa%tcﬂlgiimsgf A
multiple interla i mages applied to a lig ranspar erjal. 4. An
appar at us fo?P"B‘F‘g %Wﬁﬁ@@éﬁﬁgd*ewmmwmﬂ ‘@Fr}iqcﬁ# rein the
| mage is produceghqOnhdeidithd interb & Muopt | fibn with - opfiGal HaRE Alspay OF

di spl aying. i mages, as clained in any one of clains 1 to 4 wherein the
grills may baDdémegesdesvieMsm a non-refl ective material, such as anodi sed

al um ni up? 6. An apparatus for displaying Images as clained in any one of
clains | 'to 5 wherein the grills have a triangular.or circul ar segnent puss

section 25 72. AnAappparatus Jor &spm@ﬁmggemgsictaﬁg@smadm & fimther jincleding m 6
wherpin -the gell kS of in the fame,

3.  An apparstus for displaying images as claimed in claim 2 w'.vherein the image is a
15  composition of multiple interlaced images applied to a light transparent material.

4.  Anapparatus for displaying images as cleimed in claim 2 or claim 3 wherein the
image is produced on a single piece of material, '

20 5. Anapparatus for displaying images as claimed in any one of claims 1 to 4 wherein
the grills may be extruded from a non.reflective material, such as anodisec_l aluminiwm,

; -) : 6. An apperatus for displaying images as claimed in any onc of claims 1 to 5 wherein
o the grills have a triangular or circular segment cross-section.
25 __
7. An apparatus for displaying images as claimed in claim 6 wherein the grills are
aligned go that the smallest distance between the image and the grills is at a vertex of
grills. ‘

30 & An apparatus for displaying images és claimed in claim 6 or claim 7 whersin the
grills present a flat or curved face to a viewsr,



aligned so that the smallest distance between the image and the grills is at
a vertex of grills. 30 S. An apparatus for displaying inmages as clainmed in
claim6 or claim7 wherein the grills present a flat or curved face to a
viewer. 12 9, An apparatus for displaying imges as clained in any one of
claims 1 to 8 wherein the grills are arZ?nged adjacently in a linear array
with a gap between adjacent grills, n apparatus for displaying i mages

asclalnedmcla Fte] 11. An
apparatus for dl sﬁ&%ﬁ%%@%& |n c ynq%ghggmﬁgl%g%%er ein
the grills ate giblaaecriamgsd aﬂjmﬂylireﬁh:uasarmywa&:mcgapbetﬁ@dnzmaoéntmﬂd. width to
gap. 10 12. An apparatus for displaying imges as clainmed in any one of
claimse 9 to 11 wherein the spacing of the grill provides. view ng between
the angles of 1p5- Aﬁiﬂpariﬁs fohrdisplpibg dindges fae klathveitn aWirn @ wisede theagiliglagd med in
any one of _clai msﬂ9) “bz wherein the width of each:grill Is 20.32 mm 15
14. An appar appentsd yers $l ayi ng i mges as claimed in any one of claims 9 to.
13 wherein the gap between each grill is 5.08 mm 15. An apparatus for

di spl ayi ng |nages as clainmed in any one of clainms | to 14° 20 wherein the

enclosure is apt\é(!P PRG0S displaying iagevasdsimedingsiaiy O gs clpi kO PhEpibitiy for a
mage | nstal | el e ifeed e bére AN BBRFRHUSE hfidl BB N0 | mageS as

claimed in cl |m15 erein th source i's Ity of fluorescent
l'ights, 25 17 An apparatus for di spI aying images as clainmed in any one of

clains | t r | gciqi ve,
opaque na't eri aF V\% ﬁkﬂ appargﬁ%&&cﬁés ﬁ%’@ﬁime% ﬁd‘“ge"gmé’g Cc élgfr?”eﬁ f|1n any
one_of cl ai nsvmmmmﬂapasmgwﬁﬁnﬂlﬂpmdespmgbmww adpdesiofribyd8s®r ane and
opt @cal barrier is adjustable. 13 .

{3, An apparatus for displaying images as claimed in any one of claims 9 to 12
wherein the width of eech grill Is 20.32 mm.

- 15
14. An apparatus for displaying irnages as olaimed in any one of claims 9 to 13
wherein the pap between each grill {s 5.08 mm.

15.  An apparams for displaying images as claimed in any one of claims 1 to 14
20 wherein the enclosure is adapted to house a light source to pravide back lighting for a
image installed in the ﬁ'_ame.

16. An apparatus for’ dmplu)ung images as claimed in claim 15 whcrein the light
) - gource is a plunhty of ﬂuoresceut lights,
25 :
17.  An epparatus for dJSplaymg images as claimed in any one of claims [ to 16
wherein the enclosure 1 m constrycted from non-reﬂectwe opaque material,

18. An apparatus for'c‘ii_splaying images 8s claimed in any one of claims 1 to 17
30 wherein the space between the image frame and optical barrier is adjustable.



19, An apparatus for displaying images as clainmed in claim18 wherein the
space between the inmage franme and the optical barrier is manually

adj ust abl e. 20. An apparatus for displaying inages as clained in claim 18
wherein the space 5 between the inmage frame and the optical barrier is
automatical ly adjustable. 2I. An apparaﬁﬂs for displaying i mages as cl ai ned
in any one of clains 18 to 20 wherein the adjustnent is by way of a -

- sui tabl e nechani cal or el ectromechanical adjustnent %ésten110 22.  An

appar at us f od9.di &plaaparaiys foredisploving images asqcleimed Ay claive 18rwheren the %8k 0 21
wherein the GQ! st '%!B* : | Htidl e spacers, 23. An
apparatus for |sp'lrﬁg%ﬂr#5 |m5§@m§%ﬁ#ﬁ§qﬁ%‘ﬁg‘pgﬁe OPJ'C| ainms 1 to 22 15
wherein the relative horizontal and vertical position of the inmage franme and

optical bargher , LS | bl . At f Al SHl 2V ' es as
claimed in c g‘i nﬁhfﬁ%@?g‘?}n&ﬁ@%ﬁw@?ﬁya or %ﬁ% qgf\@l% tlai%cJl .~ posi tion
of the i nfige bétheartha hbagaftaneahd theopiiml birderinmuahdtieally2@jsdblsst abl e 25. An
apparatus for displaying inmages as clained in.claim23 wherein the relative
hori zontal and vertical position of the image frame and optical barrier is
aut omat i cal | g1, aghUipbabius for’fsplfying negRP ey Sbitked fi anyl bSPLAMUIG 19TROFF as
clainmed in any one of clains 23 to 25 wherejin adjustnent is by way of.a

sui tabl e mcM@%MM&*rWWFﬁlﬂm& merhenicady ey esstrompobapicaly,
appar at us fopgeisRheyiig i mages as clainmed in any one of clains | to 26
wherein tlge enclosure can be tilted to provide opti-mum vi ew ng.

_ 22. - An spparatus for displaying images as claimed in any one of claims 18 to 21
7 wherein the adjustment {s by way of telescopic or slidable spacers.

23. An apparatus for displaying imggcs as claizﬁed in any one of claims 1 to 22
15 wherein the relative horizontal and vertical position of the image frame and optical
barrier Is adjustable.

24. As apparatus for displaying images as claimed in claim 23 wherein the rejative
horizontal and vertical position of the image frame and optical barrier is manually
20  adjustable.

25. An apparatus for displgying‘i‘magcs as claimed in claim 23 wherein the relative
horizontal and vertical position of the image frame sud pptical barrier is antomatically
adjustabl. | o o

25 o |
26. An zpparatus for displaying imngés‘.as claimed in any one of claims 23 to 25
wherein adjustment is by way of a suitable mechanical or electromechenical adjustment
systera.

30 27. An apparatus for displaying images as ¢faimed in any onc of claims | to 26
wherein the enclosure can be tilted 1o provide optimum viewing,



