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WD 2004/ 100115 PCT/ NZ2004/ 000085 1 | MPROVEMENTS

RELATI NG TO BI LLBOARDS FI ELD OF THE | NVENTION 5 The
w@e@ganills nvention relates to bill boards for dpepNagiowgoooss

i mges and in particular to_ billboards for displaying

i mages that appear to a vieder to be 3D. BACKGROUND OF

THE I NVENTION 10 3D, animation and flip technology is

current| yMWQWEMEHTSsRE@AE‘INSnTﬂmB(DAR@S

di sposed in front of an interlaced imge print. US

5,847,808 provides a general indication of the

FIEED”‘OF"HQE]NVE\I'PI(DN IS created using software that
takes "slices" or "strips" of several images and

interl aces then1u5|ng an offset press or a digital

B e, PR SUBRBLASH RS et B, Bl
bilﬂi@ﬁids&ﬂﬁd@ﬂ@ylﬁlg Ingapesl thatt bppeah® d Wewecbés 38f. t he | ens.

The lenticular |ens obscures a subset of the
interlaced strips when viewed froma particular angle,

B&(?R?Sli@ﬁmﬁo‘i"fﬁﬁ VENTTOSE 1S seen, conprising

rips originating fromone or nore of the interlaced
i mages. As the viewer angles shifts, other strips are

obscured en anot.her c osite ma
I} oo, R B BR ihEriy (R nep e ey §fpetfeur lens
dls}geéédl B &ohiRges Rberficéd eﬁﬁgé phigty ergs & 3eme o pRAkdes3a general
fect is achieved. In this context, 3D neans the

indipasigerofhe trehnadesy:. HERS prigt s wergtedrusing nsiveanc thahévkes “slices” or
“s‘lit"lgg’\r/]\/efj ? eraY ﬁnée%%gl Sc’m&1 nlggr?gces 'fﬂehPP&HéjaﬁBHQatﬂr Sra d1g1ta1 printer.

manner
Tlﬁ%}tﬁﬂt ad applhTe& rdlueé:t@dtcsﬂfﬂllﬁnk ofithel leagadardess, rsudytlﬂe dleomterlaced
the print, he vi ewer sees_each ce as
POFLHEY a(q @wns@ Waﬁhfth% Pleaﬁﬁﬁ@éenwrﬁ @qﬁ?twfﬁéi@%tq%éwes a subset
of RRE GRRARE ¢ Spsa&}h&m/ie%dofrorﬁl 4 PRtieGar 'alfl%le nédéhtt‘ﬁ@t a composite
i mages are u simlar affect can be produced
imagé Bsgpeen, rampiieing strmstoe@ma@hg dromeond euhare dfghs interlashd &gages.
in US.5 US4 927 238 L.n this case, .
A5 8" Bl s e e Ms it doedfeiosife; ilhef 20fposite
1nk@@unh@bﬁﬁkﬁced print at particul ar angles.

Where the print comprises strips from multiple images of different layers of an object, a
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,
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



10

15

20

25

30

30 Wil e existing technol ogy can be used to display

bill board sized 3D i mages, aninmations and flips, it
wooe/weliat i vely difficult and costly exerci sePduezRan4/000085

the limtations of the WO 2004/ 100115

PCT/ NZ2004/ 000085 2 technolgy. For exanple, the

| argest lenticular lens available is 2.5mby 1.2m
techinelogfor &pr temampley ithke larghit lehtariar king exbadatdpliay2.5m by 1.2m.

nultiple | enses a rint t be .c i ned. .
TGRSR EESVIIE &) IR Rt SR TrlE0r Jeng e prints must be
coldbyi@t i on to provi de an apparatus that can display

bill board sized inages that are perceived as 3D. 10
In one aspect the present invention conprises an

SERTARY Or HEANERHOS, | ca’n the encl osur e and
adapted to hold an interlaced i mage, and an opti cal

barrier spaced fromthe frane and adapted to obscure
It jsox plaeed obfthexinventinao| eavifn ee apparelys thehgen display billboard sized
. f . ratus further includes an inage
lmlgg(%ttg t?ag%y?rﬁ&?ﬁde%ﬁﬁgne. The image is a conposition of
multiple interlaced images. Preferably, the interlaced
i mages in_conjunction with the optical barrier display
In Jp5e” peatfe et BICSPI i TRVRIION 20TIRTISGhH @ eFRRAEN e Y YiRlaYing ganages
ind18diRPhd R€cibOur 81 PBAE iRiARE i3 ihbrAtRLueeHl R & fb’y hold an

_ Preferably, the optical barrier includes a plu

inteflacsl gmgae, et d gmi dpitical bemaergypatédsfromythé dramexand iedepted to wbscure
.non-refl§ tiv% terial, such as anodi sed al um ni um

popj aflgg) ner;

Oé’ﬁé)fﬁ%frﬁf °GP48% have a tri angul ar or

circul ar segment cross-section. Preferably, the grills
are arranged adjacently in a |inear array, oriented

Jy . : C . .
Preferablys e dppasgtustugther dagludastapdmesa ijstpled i Geiffame. The image is
abl (]l paced such that there is a
» Saffo SR o yldfe Bl MBCEPT TS Gap. Moot
preferably, the width of each grill is 20.32 mm w de,
Preferably, the interlaced images in conjunction with the optical barrier display 3D

images to a viewer.
In one embodiment 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 material, such as anodised aluminium. Preferably, the

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,
and the gap between each grill is 5.08 mm wide to provide viewing between the angles
of 15-165°.
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30 and the gap between each grill is 5.08 mMmmw de to
provi de vi ewi ng between the angles of 15-165. WO
waQo/12eA115 PCT/ NZ2004/ 000085 3 Preferably, PO®NZ2004/000085
encl osure is adapted to house a |ight source to
provi de back lighting for ah i mage installed in the
frame. The |ight source may be a plurality of
Prefeably she enclosurayistadaptédto bommal lizht mt@toqh‘byidb fack lighting for

o g e oy Bt Tl Ao i, BER Rt PG Shorescen

lights2 & xBhpRO tHr6RtabBAIhE ieBElobifre RGIASHRNEFOA rfolﬁ%ﬂectlve opaque
rranually or automatically. This may be by way of

magiiglabl e nechani cal or el ectronechani cal adjustnent
system such as telescopic or slidable spacers. This
can alter the perceived depth of a displayed i mage,

Prafeehbly, tRasphce betvcefl@bd frRgheOfirh€ ahd @F;tﬁ@ﬂ tbairker isl8djustable, either
achj eved by the apparatus. Preferab the relative

myBieily offt aromelictlbr t i ERiF P ks S SRyt oy Feigable ragpbanical or
el nRBh G lag:lﬁ%ﬁeh? Eys'te?n,as%lctﬂ)%g 2hL&o 1@'0&@ﬁﬁaﬁ€?@&le{sy Pllis can
. I's may be by way

aut onat 1 ca a sul
alleethepeicenled depthlof a tdispiayet anageq landddlj anstuehd dessyrsd eptical effect is
be to align the 15 interlaced inmage wth the

Thi s
acblreiv?q&? PRUAYSy rer, and/or ensure the desired

optical effect is achi eved by the appar at us.
Preferably the enclosure can be tilted to provide

Prefstabiythe r@w\acv@monzgmadeveerRsmn @lﬁlﬂ@FmagE fHReaNGSptical

bagge% i§ £cgﬁsgab%e e;i:t ' rregrt%u%%lof or %1% O{nﬁ éca ’I%lﬁip l})%gy way of a suitable

mebhaiticsigsr edctrottieChunidal dj@tohehopwsend pmefseidagdbe to align the
enbodi ment of an assenbled bill board for displaying

mt@éa?qéag@ge Hetb ke prtls elothe harremandiar spsureitip gesired piesnb offect is
ac?{é@e g%ﬁgargﬂugw of the billboard, including a inmage

ptical barrier,

Preferably the enclosure can be tilted to provide optimum viewing.
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
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,

Figure 4 shows a cross-sectional view of the billboard viewed from point B in

Figure 1,
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Figure 3 shows a cross-sectional view of the billboard

viewed frompoint Ain Figure 1, 30 Figure 4 shows a
wonoesigoerast i onal view of the bill board viewed PCDMZ2004/000085

point Bin Figure 1, WO 2004/100115 PCT/ NZ2004/ 000085

4 Figure 5A shows one embodi‘trent of the opti cal

barrier in relation to the image in nore detail,

Fi gufigusBAsshores cneamhedinaert odithreeonticak bartier inpelation to the image
. rri;erin relation to the inmage in nore detail, and
mg‘%ﬁésgtﬁ‘%’s 6A- 6D show an exanple of a interlaced inmage

i N et 5B shéwvd Beothgt dosddimb@r &1 86 opBEdl Aakkd? in relation to the
DESCRI PTI ON.OF THE PREFERRED EMBCDI MENTS 10 Figure 1

imageigsmaregleidilb prdd enbodi nent of a billboard 10
accaydi C ' | icn - f : :
For P SARTS Jfor B SRR o3 1RERRHERe KT LT 1obB s, optca
batrerr efer to a structure which displays an i mage.
Wiile the structure of the present invention is not a

billboard in the traditional sense, it can be used to
DETARLRD DEBERIPFION 6F ﬂﬂﬁﬁ%ﬂﬁﬁlgﬁ 'L;Ma;

di spl ayed by trad?ti%ng]qi%i oar s.D or Géggrrp 1\(Ier',rsit

can display imges which 15 are 6mby 3mor larger in
.Size. . In the preferred enbodi t, ¢ bi | ].board 10 i .
Figt gi0a%s o HPERRa B riR gbn Bahotndh f pepsiige Efhe Hivenfon in
as$eRH]eHRIMATHR A EbiBB6AraS W ®ed troG bt tHeGHBAHEARNB refer to 2

base (not visible in Figure 1) and four sides. An

strgpfrecwiich displays an Jmags, eWaile e rvetuse of e presemiiaventipp iy not a
. t] Ler. ' r . [urality of
s A0 ol 4ET 0 AR, By EEL L o
typicalyedidiayetiiey irndigenatlbiiboayied Foy etinhplbdatsh difplag images which
Vi eﬁg,dBthrou h.optical barrier 12. The structure 10
arg PRy 310 PT BFEST BbZ%hi ch substantially restricts |ight

entering or escaping. Typical overall dinmensions of a
billboard are 6.5 in x 3.5 mwith greater sizes
In g eredéried enbodigent, tieshitlbpodtliOois adepted o displayi 3D tilmeges. The

biﬂb%g.gi 0 quw gcies dai:nn(%)re]talile Siclosure 11, constructed from a base (not visible in
Figure 1) and four sides. An optical barrier 12 covers the enclosure 11. Preferably the
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.

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
enhance viewing. Alternatively different frame widths may be used. The image 21 is 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
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25 Figures 2 to 4 show internal conponents of the

bill board 10. A image frane 20, adapted to hold a
wOomegao@ts i s disposed in the interior 22 of tRET/NZ2004/000085

enclosure 11. Preferably, the inmage frame is

constructed of steel or simfar, and has a

non-reflective border with a width of approximtely
bagkbiy eanvan oy éhe like Mépdmagofltdan benwrgtched OVPIDaIBDmS‘Called on the

ﬁ%ﬂ'@ Qgg&ﬁl\éle caﬁlﬁ%s?(érp%&f(ﬁ(lg gst %gﬁ%gg?\%’ qge the'i 1mage $21 taut.
leimagelfﬁmm(efslsp@@a ﬂdﬁ@@ﬁﬁoack Rvail &ehe élhdI@ﬂﬁe 1 hBy four spacer

image is applied to a S|n]g i ece_of SU|tabIeI|gh
rods.apls WAKEhresy 24ar Aesarg casiple; fead-er gl SPagerciodagda-24d are

PCT/ [ 4,t
e R R o S R T R e
siatabllei msa:nalldned/nan thdert. fTheneptiz6l, barier B2 iseattnahedc @l and spaced 28
te ock| syste not shown) _hql ds the_j
2 &nﬁ B AHR LD b %Sl?%%rﬁ & “fqvgwﬂﬁi @%2%% %Msﬂﬂe
23 of the enclosure 11 by four spacer rods, of which

three 24a-24c are visible in Figure 2. The spacer rods
Inpaze leboci;m@ne thorindereanie of ¢t bl oswen 11 HEhmldaiﬂIe ir@garfthme 20

23 of nclosu e 11 t.a
hotuggsn% 2 1tab¥§ 151}]t SopIce (S éel? C—)p gnq‘gg)?/ ?,0 i( ]!f?’f ?xe image 21.
TI&t Ilﬂﬁfb@drobcboardldbéé ﬁ@zCe;(hlriiﬁe aa;paafaty &ff idrtdeent NBHE 30 28 ¥Bown in
y four spacer rods, of which three, 25a-25c are

Flgil@ﬁ l§| Béld 4.) Hlugneatugrsbelihage 21 mHidis merner,qinablgs afprinted image to
g
OSSRy B e ROR, BT 1 JEBYS5Syti o
thbafrkntl iofj hﬂhet beclosueg érddd . amBiket [lighhtto snwroee cdevihgbeonditions.
for ex le,- an arra f. or escent hts 30 as
Prg%a%iy,iatﬂ?erﬁra ﬁﬂ'@gur% ‘%‘hﬁe H{tecﬁol q@ﬂmﬁft‘f‘ﬁ‘@ he i mage 21

in this manner, enables a printed inage to be viewed
through the optical barrier 12. An overhang 27
Flﬁ\ﬂ@\ﬁ Bessidomewsol the @ﬂH@a@i‘ VIethé fformopeinbA inHegwadl o"Ehus @1gure

5SS ATy ol R Bl RO 1B md® s

Aopdn bd seen tHedmiapg21 i spused forh %na 19itgap¥de@2 3 add®Sc. The image
s H I board viewed frompoint Ain Figure 1. This Figure
é

BuisParpgd Siom fhaibark pheRaer bl Beswssr Ihendrids; Irlalﬁg 80 are
pRABnERG Wl I abe E ag@'ﬁfe ek gf %1501% e PRI daBk gg@r]gltﬁggzl.

image 21 is sp c romagri y spacers
25c. The i mge

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
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
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
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20 is also separated fromthe back of enclosure 11 by
spacers 24b and 24c. Lights 30 are positioned between

womagaoeiisand t he back of enclosure 11 to backpCirgiz004/000085
image 21. Figure 4 is a view of the billboard vi ewed
frompoint Bin Figure 1. Ad%in the alignnent of the
optical barrier 12, image 20 spacers 24a, b, 25a, b,

viewthgl thetia 8ls8@llowrthd énade ®dmneaaily khangedc Fos axampll& a billbaard of
FiLgure sho t tlcal rrler 2 inchludes

the frngion oy ‘F“if% tp pEtue ey Pl et UERLY P PSS 10 the
enbodi ments described above the inmage is provided on

print 21. In alternative enbodinments the i mage may be
Figungy #dad Sénansk B ehow |aesmtngl the @ptical Satm:r ﬂr%m ﬁll'thﬂ': Hetgd. In these

rigfeh SR PARUG bl e bl TR AR PN o gt o
ciilak RegRerdtedcds@sdotight HueXexb@bienthd ﬁ@ntsﬁb@ en earc&y gfiltis flat or
be needed. These WO 2004/ 100115 PCT/ NZ2Q04/ Q00085 6

cupyeshpreythedariaisangted ety thieerierefdhe grilb&centhelijnage. The grills
14029'9 Qﬁdéed dlﬁra lﬁ‘fé%a & éxltegﬁﬁf&%e%callg for afh%qgﬁ bf the frame 15

to sequentrally ay a
to itlm‘g(ﬁfnm FThe framed Sdn drefxablychoB-refientiva asé it prefertedeembodiments

opt i arrler 2 1n furt detail . | ese .
haﬁﬁ‘ ?@50 aﬁBr%HP?tf]’]é! r?-O'anrpﬁe,E g? ﬁlhﬁ?czfl%‘? 515 Yeds image. Bach
orfll PPGRL& LAY Ifom 88 Hbn-1ehtdive hatbdOMIcBrasOodized aluminium
circul ar segnented cross-section. For exanple, the

t
extiusion. The aowfeflsadve qpalifibs teduge rgflecsion of ambisat lightdluring the day,
i s _angle t hat t vertex of the grill faces
W]iuﬁlgh?lﬁﬁag.\’%%ﬂyd’?ﬂﬁ lglagiz?ar e arranged in a |inear
array, each extending vertically fromthe top of the
frame 15 to the bottgm The frame 15 is preferably
Inpgmatys epbedjments the giillsmasyehe ey Sé\mfoféﬁtrmﬁwée%cmgmg view as

0 3
PRl T, AT ARG
inmge fhbs raosmaailef Ivsedthl then lliait pmntlah ofshe Igrills chseddita edpasser-by. For

Do Bl SEINP oF S S I G OEie ) IgOFRb g asserby and
th¥héE Br m@émeé;&eﬁeu? R drlly tle nh&g% I [@Gﬂy%ﬁe ddsgd 'Ebf the grill will

alternative enb ments the gril may be any shape
mmmsepih@v*rld@glgaanglﬁang ithey i lma&w\/ 53;16 gﬂbalsqvéd alpp bmldlzsgnated to

Plse iBRedoh BT obeRdinish 6 BOLLkOReGhe LHR. 91d Lifimise
m@ﬁsﬁﬁdn@ of tik giifie lmﬂebﬂl@ fb@SBS Erill @a@ba afsi@fisddyin ainber of ways
including by matt black coating at least any surface of the grill visible to a passer-by or
by pitting at least any surface of the grill visible to a passer-by. The strength of the grill
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.

The adjacent grills 14 are arranged to provide a gap 50 between each pair of grills,
through which portions of the image 21 can be viewed by a passer-by. Preferably,
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exanple the grills may be a "T" shape with the top of
the T closest to a passer-by and the leg of the T
weoxt@nding towards the inmage. |deally the desi gaToiZ20d3®00085

grill will 20 maxim se the view ng angle of the inage.
The grill should also be designated to mnimse
reflection fromthe grill, maxim se the strength of

thérbés g1 80/L0 gﬂll@viﬂihﬂb%b@c&n% BO YR Blthd¥igh taherigfidd df-up to 5% can be
Reflection fromthe grill can be mnimsed in a nunb

tolgrategayln Figre|Sdditisralig inthenal abA to Savherg Bris the aidth aaghe grill

SHrf of il LS| - ar .
LM BRG0P dafble, p Mk Brtified fnBo BARSELER Yl 14 B8 o wigth of
20p3saar ardythe ghe 56 beteregh badf grilhi YO8 him.2As wdh beeppreciated, other
dipgasga it thoqnstest b0 Ao i, Wi fgpice SO could be
usbigh-tensile wires through the inside of any hollow

grill pieces. Myvenent of the grill can be m nimsed

by high tensile wires inside hollow grill pieces.

Addi t | L1y it be . ible t i gh i
A RRin it 15 e RISy orBpiatGagheey i oogh Bua gasser
byt Vst tieimdpe QVEINA 1PPVESIE Rievef BPh@rﬁﬁg tle WO EAABRAth of the

conditions. 30 The adjacent grills 14 are arranged to

gripls di the vigwargarsle pat hedrneed hFeraaxemple e ivigvgng angle ouygevided
by e SENEBE leBfEs R s bHebEtF ) 2001 e ¥ MBI Oiching angl of

70PCl K258 HeG0idth tobréduth eatiosofale G 20 hgy inkteavddddibing@ wider
.spacing 50 ratio, _although a variance of up to 5% can .
Vigyeng t3gEleyr a{neﬁl.gurenﬂ?zitéﬁ VEVERE PRBIS F B PWRER fieandri 1) gying a
w1000 LRI Al i 46305 o
If thei grfills1are [2923amwi with aobetwén 2611 spacmgl of hd8gam &G suitable grill

bet.ween each gri i.s 5.08.mm will be apprecjiated, .
orR SR ndt ohd64an tP et v e By BiFeghy Siswine
anpRtth@iredgedvilllle obkeliréd bp %5@ 22 e FoPthe ®eitd/ideing Pe@emase the grill

.can be seen in Figure 5 the triangle rear portion of
pigeaE A4 gryst reman m@glleb@ each pilsrand pguidistant gm Fhe imagg@1. The
\/. \VA| J . . .
s akeqR h ot Ehilg e ton ol 0 M Qb hchy Bl ing Joacing

and b#rgeddobaronéitianpl e t he vi ewi ng angle y provi ded by

the grills of Figure 5A is between 55 and 125 giving a

conpl ete viewi ng angl e of

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
strips, eg 60. The first strip from each image is arranged adjacenily 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 number 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
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
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70. In Figure 5B the width to breadth ratio of the
grill 14 has increased giving a wider view ng angle.
woOnorEHIgerie 5B the viewing angle 7 is between 4@camZ2004000085
giving a viewing angle of 100. In these Figures the
i mge is obscured at view afgles 9 and 0. 15 If the
grills are 20.23 mmwith a between grill spacing of
1m5gé§8nm\§t1&pm&wetsabh®egfefﬂohne&)meadbimpﬁtevbeﬁ\&m@eaﬂjgg@iscﬁrinted
?}g can be ob ained. If a passer-by is outside the
or ghefise displg the image wi |l be obscured by grid 12.
For the best viewi ng performance the grill pieces 14
must remain parallel to each other and equi di st ant
Orfer mmétlhﬁomnthgémage 2Then bgr sdeh ipiFéng‘S GhustTheewidth wé dheofet 61

et S0t Bithbt DB Roe Mo RSt sl Pesthg arefered
entbBdBRnS, ftﬁié/ VARHEN 38R @nPér RthchNERER efzﬁfé TONRESs ?o%mmg the set 61

according to the invention. The inmage 21 is shown in
hapwe widthd @ttls one tenth of this total,inamedy 2.8¢ entht Alf &leaetscﬁisshopld be

B he BT iR 050 WS AL g et

poﬁlhbﬁi oSthe ibprrier 0MaBé ehagdPIYshoukd B acgﬁ@aﬁfraﬂu zﬁﬁﬁﬁlﬂgﬁed Position
t he |mage 21, and this fornms one "set". A set may

620‘&9@&1%“%&119/0%% of strips but in preferred
enbodi ments between 10 and 25 strips make up each set.
The nunber of sets depends upon the nunber of grills

As willt lkaea;ip’rédidmh adifférent remarep bfimagee maytfem iheageslaéalrimage 21,

g sk Feshar s AR D leim BobuBgR S0 Lo o erample, any
nufr®erBRtddeM ¢ NAdSET aRda&t Eﬂa?hQé WRaFnof ifnhge 1A, iERUSES: in a

and arranged adjacently to first set. This
commeélstgursm&m of elicesier fsefr 61.hdn teh¢lr dasanthestotab seuehwidth will

S ul Nthr e i I fr
maﬁgx the i ?h %%1%%11 d1 @?1% gg tSb d ﬁ{@ ogé ihe %ﬁﬂ?‘)f %ﬁg}wldu%tnps
mudd @é/ dﬂﬁlﬁﬂeﬂSadE&’H&d\gZy?.O (Whél@ Q:ﬁ8 5)1111ﬂ)atmg Qﬁspﬂdyk Q)bﬁédts ﬁﬁ 3D, each
_and __sets can be Ber or med conput before t

impg fETiRe feimagy 2] erlass R aiierest @Wacgfetae 3&%‘9@@% " gihere the
bﬂ%@%ﬁ@@@éﬁﬁﬂﬁa@&s% g% eﬁﬁ{eﬁ‘ndggt ﬁ e nt @’31 b Fxres% Ahb image

61 5 matc of one
in phesamithatigpdfhip58equencan ddeaméantacert iinhge Rdr cdﬂﬂé be created from

. preferred enbo
indi}iGhel e GHR M Eg g P BE oF AP P RUTEEN e In 3D the use
of the different layers provided by each image give the whole image an appearance of

depth thus providing the 3D effect.

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-24c¢ 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 automatically extended or
retracted to adjust the gap. Alternatively, any other suitable manual or automatic
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
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have a width that is one tenth of this total, nanely

2.54 mm All the sets 61 should be aligned with
woaowespandi ng grills 14. If they are not, as ®B0DMNZ2003/000085

Figure 6b, the relative positions of the barrier 12

and i mage 21 should be adjusted from an unaligned

position 10 62, to an aligned position 63. As will be
thappllied4 afeble optichl berieeri2. nGotrest digninenigestwiay tieosets thef the

i LA 14§ B uE: N LAY e Huis s desihgptia

effé&rip %hla%v‘@%ﬁbgigte%gve%@n't HP&%E@H%}Q Dand/er é} 19, LB S vever

21, resulting In a 15 correspo slices
crqagr a dedirable. an[mat&mcdff@asﬁrefdzrhldyi hthhl sextenght w 1t greatiet than the

wilfedich gl 14 ot Dl onk el uiutc wl A docif Hotgto adjust the
im@%é ek Al AR helipaily Wes & 10@npPioldodaard 11 di splays
0

ects in 3D, each ‘inmmge formng the inmage 21
reI ates to a different |ayer of the 3D objects. Were

If {hlg?magé ] p?lﬁl?erdqhg rﬁﬂf?%&eﬁ%l'lggltf {19 grsstr%{chfshﬁleagg%ahent1Hstalled on

o-“one | mage

thegmdgatﬂam(/j z‘df de}peﬁdiﬁ]glgmdﬁ:dpaft{i‘@larl’gﬁ‘@fdrm%dlcﬁﬂlgesllﬁdn 6Dthk dmage
e, creat rom | ndividual | mages using Interlacing )
maerigl \ﬁ&fié‘ﬁe \WREFDP#ES Fbiem Foaditiops g dt m@yg@ nepgssgppto ggsess this

strb ﬁ ifll § i "R Yod SN EnSI Qﬁ@‘fﬁaﬂ?&é %é dﬁﬁ&xﬁﬁé TRE Lol gﬁsaw? r it, to

ol e 1 nage an appearance 0 us prOV| Ing t
en@ﬁ?e ebifrext talig@BenfaAi mathemalidal stoetell alﬁaéwsmfe&le dangdmedium can be
Ienen in the.basi.c billb .. The_.i mage
i, S BPE i e e Progutin, e st 3h IS ke yetch of
th@%é&éﬁﬁbhsﬁ tBIRSAC §itS a&@uaﬂcanaomef agsultaﬁtaﬁﬁeﬁé&r%%t Hﬁantcorrectly
of the gap 28. For exanF1 the spacer rods
qlef;

prqrm)ytlwd widiie Secopareissibl apges., Tél@cmmtlnamrqqupr@mbly uses a
hl%%p 9@5' u%ﬁﬁfe} rﬂé&g}ggt%%d Bﬁ ber e]fﬁ-ﬁlﬁﬂ%h gm? e M&\fn?g)gbxﬁc ggnted onto

ust ernativ er sui
thematmhl 6] rdoﬁhibd) iradénsit3 o frﬁkél amgha Hux@bleghr&bﬁorawﬁbmmﬂd)wout.

dj. ust nent em couyl d |nst lled. Simlarl t he
If @eem?%faus dish Yﬁ P?l%ﬁi%ﬁ ﬁaa?lwﬁglaimﬁb Wéﬁ% 20

and/or barrier 12 could be adJ usted by a nmanual or
el ectromechani cal neans to align the imge 21
A clasptayed 13p winhge WOy 2004/ &D@pﬁﬁelﬁddpﬂhmﬁmrmﬁoﬁﬁ/ -190%hef the

bilg%)ila%ée\z#féh efpgrté{}lgg g llbe;: %ﬁ,g%gqlgede and]backgroun ayer o{‘ glréq}sn%}ge 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.
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
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,
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image 21 and grills 14 of the optical barrier 12 is
inportant to ensure the desired optical effect is
wachiseveds Del i berate novenent of the image 21pamaizao04/000085
barrier 12, can however <create a desirable animation
effect. Preferably, |ateral Ilovenent is no greater
than the 5 wwdth of a grill 14. For exanple, one
if tpethiaomerilg it mowsd clasergb dlut inage Rbt Fomtpositidh isto pdsiion A, there is

o Sgdtotier Vioing aneln ediiiio R AfdRpsP ertetra it 70! itferont
slicésS &t fherlﬁ)\ég% mekieB wpoiBURake Wheke blvekdd, iR RNFighhe6C. Those

i mage frane 20 dependi ng on the partlcular properties
sligescseen hp g vibwer f@fmtammma@aalmam, which hpsd S@M@Wteh éepth than for

ant i C ons It _nma
t§ Phdel R TRLE e, "SRl oo Men B YnoR s REGERSA! Holior the
opticartsyiessk, the apld @ntheﬁrlfhe@ ofpighs thi@ighGhe bhrriek 92 also changes.
ensure correct alignment. A mathematical stretch

Thipgasylds &1 »fiffepeat |S%9§te<>ﬂﬂapw eash splebeingpbscurpddut the dagier 12,
u [
cal o SRS B 18 SRS ESUAP (IR ALk i e
casndf bIsd nma;g,d 2rthe ividvesr |veitli peyseies that dreyexrt vjewlibg the displayed
. _propo ne thin the perm ssible tol erances. The
m‘%ﬁ? Ettci areB}@Cgﬁe% Wb?%’f“@?’%ﬁ Cl3s€s a higher resolution
than standard billboard printing, and the anount of

ink printed onto the material is doubled in density
Var@uﬁrmdémonall feghwesdmbpteonabm et inpderoénded mltbuﬂle bingewion, The

frigie $0 S S od 0 A RIeBLE ot HRUERE 0 sl el access to

chaBge thaiRagd2 BppasRitt septdhande Gahvgies 60%pba&Ys of tHeh@ructure
bi Il board w dth, degendlng on fhe imges used and
10y gk greserably| agpskrugied tliemi matpaials 1 with Teimdlay éh%‘m@é reEPRREIQp co-
f
efﬂ(g&gtg r'%o g@ﬁ%&é&%gx@ﬂ% déqei ﬁé)l{% faﬁg a% 85 %%[1 clu é:d in the
bllbboatdldOb’tol Ifdadﬁatel mﬁ)mtmandmeamm ahag‘@nhg)y)f ainhgasi n@en&tolma to detect

R PARBE Sl R 5T 9 R RSB pinons

Dﬁﬁfa?é q&lﬁﬁ@, i%ot'hé aslibSd Icsaqh ®f frﬁﬁfdeﬂs @&Bﬁ@%@q 1ghﬂiﬁ§ could be
di stance 28 between the franme 20 and barrier

ingludeshindhehillbenrd it eccepivalg dls imageiand gesued adeivate 1ighy distribution.
ef fect, and depth of |nage For exanple, as shown in

T, SRS itosbaivec ne o frfbarhouhg S8s e e dgaoh Aldtions

anld NG6 GFESAhnB Yas WM BE dbRBUBab Ithede dildd fIMHROS tak® Mnténded to be
position B. This is due to the 30 increased angl es of

in¢qrperatefl i thgtseorgaieread o dpfénadibyifbe aepompanyng chitpbugh t he
gaps in the
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barrier 12, to the image 21. As a result, different
subsets of the strips 60 are view, and the viewer 67
woermieioves a greater depth in the displayed i TRQE/NZAS4/000085
shown in Figure 6D, WD 2004/100115 PCT/ NZ2004/ 000085
10 if the barrier 12 is noved closer to the i mage 21,
fromposition Bto position A there is a narrower
CLAMMESng angl e 69, due to the decreased angles of line
of sight 70. Different slices of the imges maki ng up
the,i mage 21 are bl ocked, th in Figure 6C. Those
Lg) ié@?plgaé%tﬁsﬁﬂydfsﬂ? m@%e?waﬂ‘pglgéonposi te i mage,
wWhi ghedpiu@, shal | ower depth than for 5 the inage
viewed in Figure 6C. Simlarly, as the viewer noves
| at @fraink ynstatled prothe epflosure and pdapteall to haldrdnaintetlaged inmge, and

angl e of eir lines of sight thrqugh t barrier 12

a1 o eilsal BEer shates R, bt B Ak iy Bisbeepodiors of an
inStallédPmtdrc&P@ihgset bei ng obscured by the barrier 12,

causing the viewer to see a different conposite inmage

formed fromthe strips. In the case of a 3D inmage 21,

t he,yi i |V t .t r. |.ew n he. .
2. o byt dRBlEGRle" Bd o PRI S Wb pgiuding o
inlagt éisédlley in Warfiames addi ti onal features can optionally

be inplenmented with the invention. The frane 20 can

be unl ocked and noved back, for exanple by 500 mm to

.per i t i H } . .
3l o PGS R LS AR R SR gl 3 VMR the imoge is o
confposioaros npiltisfle rddrlaged tnages appléd th ndightrmdrespamhsmadetihl,

simlar thermal expansion co- efficients to reduce

uneven expansi on. Doors and access ways can be
4.1 ncAndgshratts FdilisphiylihdRaddds 19 clafnéPRi d1hibdd @r claim 3 wherein the
. mai nt enance and_changi ng of images. Sensors to detect
imagprpepradined ongwingds pigcaeidnptegdt rermotely coul d be

installed to nonitor conditions. Drainage facilities

in the billboard could be included. Additional
5.1 gt iapgpratos Fd displGng imdged @d clamédén Haidnh BosliddeihGhe interlaced
. accentuate the j e and .ensurge adequate |ight,

ITHEES 1) BOREHPT Wik BCrQpiieg) e §i 31 Bagss (3 RyieHET on
including preferred forns thereof. Alterations and

nodi fications as will be obvious to those skilled in
6.t heAmpppazates fontispldgihgtimapes asictrdmesd oy atyetheiof ctalres $ ¢ pavherein

thg Slgt?c%ﬁ bﬁ%ep %Huggsda p ratlfg}? of glgl(l)g@t?(%q gﬁlpsg clainms. 25

7. An apparatus for displaying images as claimed in claim 6 wherein the grills may

be extruded from a non-reflective material, such as anodised aluminium.

8. An apparatus for displaying images as claimed in claim 6 or claim 7 wherein the

grills have a triangular or circular segment cross-section.

9. An apparatus for displaying images as claimed in claim 8 wherein the grills are

aligned so that the smallest distance between the image and the grills is at a vertex of

grills.
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WD 2004/ 100115 PCT/ NZ2004/ 000085 11 CLAIMS: 1. An
apparatus for displaying i mages including: an
wenalasuine, 5 a frame installed in the encl osureTazdoo4/000085
adapted to hold an interlaced i mage, and an optica
barrier spaced fromthe frafé and adapted to obscure
portions of an installed interlaced image. 2. An
10apfer appasatiisofor dis:ptﬂyéqg’ imgagiesrmsg dlginzes! iolcldimeR)of olaith &i whetein the
gﬁ?grtheQ: ﬁlud ? installed in the frane.
Spﬁﬁm%ﬁﬁi éTﬁ@N'%EwS Wﬁy ﬁg i mages as clained in
claim2 wherein the image is a conposition of

multiple interlaced images applied to a |ight
Hir sﬁdspbl?aéﬁtls ien displayingliBuages Ap Glmtpad altl uilQYane of claims 6 to 10

i 3P LR b RS as BT ot P BB Rfee el acjacent
grilist erial . 5. An apparatus for displaying images as

claimed in claim3 wherein the interlaced inmages in
conjunction with the optical barrier display 3D inages

to . . I .
12 Aﬁ1 %ﬂp%i’%ﬁs fr??g}]s lagﬁg 1%{?&%@:{ ad Hﬁmﬂe‘& m%aﬁ%ng%/{gﬂ%re n{@g%%ﬂls are
om@p@d@ﬁﬂwhﬁyrler i ncl udes a plurallty of el ongat ed

grills. 7. An apparatus for displaying i nages as

claimed in claim6 wherein the grills may 25 be

13eX ARty %1@%ﬂrggefﬂ1%%§ Y @laiREL T 8him qtycd? &B4m 12 wherein
anodi séd al um ni um apparatus for displaying

the grillsense sgaced sudrabatithere isd mtle o 802D & gril? wihthrteigap.t he
grills have a triangular or circular segnent
cross-section. 30 9. An apparatus for displaying

14i magesppagated &rrdishlhying limiagesSaswblemeddnint 218y Gfid bl $1a@h€ 11 to 13
aligned so that the smallest distance between the
wh F@@@l@éﬁ@mw af Beignillproydey vigwipgibebyeea the gnalesiof 15vi65°.
2004/ 100115 PCT/ Nz2004/ 000085

15. An apparatus for displaying images as claimed in any one of claims 11 to 14

wherein the width of each grill is 20.32 mm.

16. An apparatus for displaying images as claimed in any one of claims 11 to 15

wherein the gap between each grill is 5.08 mm.

17. An apparatus for displaying images as claimed in any one of claims 1 to 16
wherein the enclosure is adapted to house a light source to provide back lighting for a

image installed in the frame.

18. An apparatus for displaying images as claimed in claim 17 wherein the light

source is a plurality of fluorescent lights.

19.  An apparatus for displaying images as claimed in any one of claims 1 to 18

wherein the enclosure is constructed from non-reflective, opaque material.
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12 10. An apparatus for displaying i mages as cl ai ned
inclaim8 or claim9 wherein the grills present a
woOl2ad4/100116ur ved face to a viewer. 11. An appar RCUAZRaer4/000085
di spl aying images as clained_in any one of clainms 6 to
10 5 wherein the grills aré3arranged adjacently in a
linear array with a gap between adjacent grills. 12.
200n Appwpaetys oo diglaypigaimagys i avegjeimed sincanyi o of mlaihailmo 19

1 rein e gri,ll.s ar oriented.yverticall 0 13.
wigrelfHBE Sl P bhedfhefd Fram@ ahE Gl BoLEL R RIS o
11 or claim 12 wherein the grills are spaced such
that there is a ratio of 80/20 of grill wdth to gap.

2h 4 Anpagrplas 4P displaying ipnssy ioh glained de claimclGiwherpin the space
. ' . [ aci ng of
oL ithestiBh i b bitick ot MR R WG aREC, ™
15-165. 15. An apparatus for displaying i mages as
med in aﬁ%bone of clains 11. to 14 wherein_the

cl ai I ' : i :
2% oo gparatys Hor Aisplaying bungsy apnelaimed 15 clann ) pherein ghe space
. . . . : _ . i I
bepQEerbhE Bk (it ARARE oBeot pREES SolntaP Rty 3
mm 17. An apparatus for displaying images as clai ned
n any one o erejn the encI07ure

j f.claigs. 1 to 16 ; S
23,0 B0 baPR R o R ing et e SRS P o aR B S 10°t0 22
whérgiiit thegadj@stment 2D by REe dMstsalthifd hecHahRal bAectrbfhechanical

An apparatus for displaying imges as clainmed in claim

adjystiyprisgstemt he |ight source is a plurality of

fluorescent lights. 30 19. An apparatus for displaying

i mages as clainmed in any one of clainms 1 to 18
24sheAeiappdrhias doc lioplayilgi inagenas claghed if a@yone of claims 20 to 23

on-refl ective,, aque material. WO 2004/100115
w Pl{&é?fgﬂ?“@@@fdggg wiy o telesgapig gp slideblesPReSES- di spl ayi ng

i mages as clainmed in any one of clainms 1 to 19

25. An apparatus for displaying images as claimed in any one of claims 1 to 24
wherein the relative horizontal and vertical position of the image frame and optical

barrier is adjustable.

26. An apparatus for displaying images as claimed in claim 25 wherein the relative
horizontal and vertical position of the image frame and optical barrier is manually

adjustable.

27. An apparatus for displaying images as claimed in claim 25 wherein the relative
horizontal and vertical position of the image frame and optical batrier is automatically

adjustable.

28. An apparatus for displaying images as claimed in any one of claims 25 to 27
wherein adjustment is by way of a suitable mechanical or electromechanical adjustment

system.



wherei n the space between the image frane and optica
barrier is adjustable. 21. An apparatus for displaying
womagasoids clainmed in claim20 wherein the spaeeT/NZ2004/000085
between the image frane and the optical barrier is
manual | y adj ust abl e. 22. Anlépparatus for displaying
i mages as clainmed in claim?20 wherein the space
Z%etzgk@nparh@Sifmglispiaym@mMS taseclaipreil cial antyapmné of clagms 1 to 28
. i cal hustahl 10, 23.. An apparatus for
W .él%@éy.énﬁg"sw?a°§§§’e§%%§ 5 “’rr@gdei RHERYR BB T ai s 10
to 22 wherein the adjustnent is by way of a suitable
nmechani cal or el ectromechani cal adjustnment system
24. An apparatus for displaying inmages as clainmed in
any one of claims 20 to 23 15 wherein the adjustnent
is by way of telescopic or slidable spacers. 25. An
apparatus for displaying i mages as claimed in any one
of clains 1 to 24 wherein the relative horizontal and
vertical position of the inmage frame and optica
barrier is adjustable. 20 26. An apparatus for
di splaying images as clained in claim25 wherein the
relative horizontal and vertical position of the
i mage frane and optical barrier is manually
adj ustable. 25 27. An apparatus for displaying i mages
as claimed in claim25 wherein the relative
hori zontal and vertical position of the image franme
and optical barrier is automatically adjustable. 28.
An apparatus for displaying images as clained in any
one of clainms 25 to 27 30 wherein adjustnment is by
way of a suitable mechanical or el ectronechanica
adj ustnment system WO 2004/100115 PCT/ NZ2004/ 000085
14 29. An apparatus for displaying i nages as clai ned
in any one of clains 1 to 28 wherein the enclosure
can be tilted to provide optinmm vi ew ng.



