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DI SPLAY SCREEN FROM MATT TO OPTI CALLY SMOOTH TECHNI CAL FI ELD Thi s inventioR_ ~
rel at es WO PIpIveved vi ewi ng technol ogy. In particular, thPETINIOENRFON W | |
be discussed in relation to 3-dinensional display 5 technol ogy such as that
described in the applicant's co-pending patent application PCT/Nz0098/ 00098
and PCT/0099/00021. It should be seen however, that the principles of the
present i nvent i:gWlghyePERINGE OTHSIRUAMBSERIBENTTROM MAST T3 @l 1dend ¥ aMOBB! appl i ed
el sewhere, particularly to display technol ogy whereby a viewer | ooks
through a screen or the like to see another image in the background. 1 o
Ref erence shall now be nmade to use of the present invention in relation to
t he technol M%C ed in the above referenced patent Jmmmﬂmmmmm
BACKGROUND ART The applicant has previously devel oped a 3-

vi ewi ng technol. . Thi ] . i erred enbodi nent®wtwo or
< nmore overl aggisﬁg%“&ﬁ?%ﬁtg% %@gﬁhg@yﬁ?‘gg‘%ﬁ& ﬁrco%g) screens positioned
parallel to but spaced apart fromeach other. In addition to the nore
obvi ous bengf it 8iQfar St WRRFHONHill HeS@bansed th tetitioh of 3idimbisiorial diplay ayal
of depth, the“applicant's display technol ogy provides additional potenti al
benef i t sgi ndBhHMePTsudl aathdcsotbeldnihothadpphicanys cmwepsiding, paitse application
preattentive processing has been coined to denote the act of the 20
subconsci oupOT/NZ0DIB/AOGHSY shd PCTHODMANORS s Hgshaubdide $eah droveavennthahitleh has
not becone the focus of the viewer's conscious awareness. Wen view ng a
| ar ge nunbepriatiplds ol dle mkemeimventianeshoaidmot &e limitedrie this ugsr seqanibsgpplied he
visual characteristics of elenents can |ead to rapid detection b
preat t ent i velsewh®, parficuladptoidispantecimolpgy whergby yicyss lopks thqrgh %/écmen
significantly faster than requiring a user tq individually scan each
el enent, scouthelilsitages @ﬁ‘)t]@fﬁémﬁg"e’é’gh"céa TQUHE- said properties. Exactly what
properties lend thenselves to preattentive processing has in itself been
t he subj ect of subst

tial h. Col h . di_rens|
Vi sual BB uederarnanti o Hovanent sraobds peBent g A Mdhe o
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usi ng target and boundary detection in an attenpt to classify preattentive

feat ures. Prﬁgéﬁ&%bﬁﬁ.&ﬁ get detection was tested by determ ning whether a

target ele or absent 1 o within a field of background
di stractor el enents. Boundary detection involves attenpting to detect the
boundary f orfRdaiiicant KR YReAbud R asRiloldedTBAliMenionnl aviewinguechmbigal Treat ur e
set within distractors. It maybe readily visualised for exanple that a red
circl e woul dedioiopyeskeatie | prefdirsd embiobinensetwamongee everlappiog lishidcgistal
circles. Equally, a circle would be readily detectable if set anbngst a
nunber of sqligpley ShEPedsct&endimtitiaued parall¢inioobutespaeast epast frpay each other. In
preattentiveness, the nunber of distractors as _seen is . .
addition to the more obvious benefits of 3-dimensional displays in terms of realistic
portrayal of depth, the applicant’s display technology provides additional potential

benefits in terms of preattentive information processing.

The term preattentive processing has been coined to denote the act of the
20  subconscious mind in analysing and processing visual information which has not

become the focus of the viewer’s conscious awareness.

When viewing a large number of visnal elements, certain variations or properties in

the visual characteristics of elements can lead to rapid detection by preattentive
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varied and if the search tinme required to identify the targets remains
constant, irrespective of the nunber of distractors, the search is said to
be preat waned/Me46 Simlar search tine limtations are usedPCHNZDHYRFE y
boundary detection searches as preattentive. 20 A wi despread threshold tine
used to classify preattentiveness is 200-250 nsec as this only allows the
user opportunity for a single "look' at a scene. This timefr is "

i nsuf fi ci enprocessing. Kl signifieaulyifatien hagywauiag %uqegawﬁlev@uagﬂfssgq &#h
portion of the scene., ,S_earé)g t asks suc s t hose

t ated be..
acconpl i shedlement, SS4UAKHE G“W&EE,HC? R Ql% ROPF gjl‘t Eé?catﬁﬁéﬁﬁtgé‘%ﬂﬁ on in
pre-at tont) ety praERE prpefsfinadis DRI tgle b subsiantpl

t L 5 of : ST f . T
search, ¢ hetPPagtarciofn ity e Pludbiohl MWt FRs fuadon® mAckol ML
-Using t hgt a\%gé’tﬁih%)\sgml Gen inbedigh® qg?diécémcﬁl@pge!rﬁﬁﬁe [ RhalepeaRRls&thatOfrighef €d

circle s i'stractors rncluding ue tircles and red squares, it is
not possi bl : ; circle preattentively as all the

di stractor S%ff%%ﬁﬁ%@e{ﬁ)%ghﬁ?p{oﬁ%s?\%n uni que. features of the target. Wil st

t he above exanple is based on a relatively sinple visual scene, Enns and
Rensi nk [ 199Qkedr&lRRd ishitiedast Malesihad 98519 cumetuctede eapimmmen awingf tdvgétngnd hr ee
di mensi onal objects can al so be detected preattentively. Thus, for exanple
a target repbeskiy aetebyonlimamatais e classify picettentiive deaturbe Preattentivedaigetli cat e
illumnation fromabove woul d be preattentively detectabl e anongst a
plurality ofdedcson aas sestalibedetstmisan whetherpt jargét| alemenitwasnpreseainon absent er ent
direction. This illustrates an inportant principle in that the relatively
conpl ex,10hi grithieve fielb rmf epackgroupér distiagtas elRmeRisdi ROHBABN AGtecfioppipvpiyes
processed preattentively by the sub-conscious mnd. 15 In cor&}) rison, if
the consti t adpmpEng Hedeiectdhe borndanyfoEmerbBY. A SHRW ‘E}l}ﬁ‘&t elfments d&’i LHVGPRd to

ot oot tar oRGRLIFAERE FVBUIRARUAHOD, (LY o B o eRBRgP by Y
[ tat], b .et al [1992 fi Pt
G manst onal. UEFoPald o varuely duprrtiniseh bk A el I8, BREGRmles, |
k d Sil . - i
or oat tont v ELALY-ATITT Bpple IR B RIEREIC R b SndtRb PARE o S MRBRI 1

be used 1&2&1}&%{(&1‘8% 06} 18P f]dgzpr%f?tght??éﬁess?mesndrﬁfbé?f& IdstfhcionEad ek idlone

by Enns I'n’'suggesting t evel information is conceptually
bei ng processgdd Wndt [t te0¥ed @V @lmeY kjakd SwSidentiff theh@irgtse remdias tedabtant)e
effects of depth, subjects were tasked with detecting targets of different
bi nocul ar dijgpgfetfive 6fethanuudet of Ebtradass,dhs beandt Brssid tRbs préastestinawelinglar
constant response time irrespective of the increase in distractor nunbers.
3 WD 02/ - 4ehtehi tRET/IMiZdtiobs / reURSS Theskessifyp doundany sdetestiont sedrehwsd apy
conjoin tasks whereby blue distracters were placed on a front plane whil st
red di stractmeatenive | ocated on a rear plane and the target was either red
on the front plane or blue on the rear plane for stereo colour (SC) conjoin

Front plaine Arouigradg BiesBH 9 Usst Ko et TRV ion 1A PrESD o P BLh
ither the f t. pl [ d .t he..bagk . pl I . Resul t s

showed the NbHSwS therssargppbersitiiy et tinelh 10vfc 8 % it ad I HECHEMS A he

250 th 1 d dl f th fi.di : t Ld
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each pl ane pre rvely rnturn without Interference fromdistracters in
-another pl ang@gec. thus suggesting that the information in the display is being processed in parallel

25  unattendedly or pre-attentively.




This research was further reinforced by Melton and Scharff [1998] in a
series of experinents in which a search task consisting of |ocating an

i nt er nedve &/HdHed target anongst |large and smal |l di st racPEFTANZOEHRER] t he
serial nature of the search whereby the 15 target was enbedded-in the sane
pl ane as the distracters and the preattentive nature of the search whereby
the target was placed in a separate depth, pl ane é‘o the distracters. .The

relative i Howaesrc the target is 6praPOSEd b @coBngicl} PhmigyesfeaiuLess he- 4 FUBAPdI ess
of their depth) verses the nunmber of distracte rese olel y.i.n e
dept h pl anesesfchy thenirgpegesh shew Séh%tég?sﬁ\fg@‘[ ?%‘;%ee‘{ffec’%ﬁleprfagge&?&vgysﬁjos\}\%%{hg
nunber of interesting features i.ncludi.n ot g fi . . fé.cation of
.the responsgbqvien@‘ar“ o oF AgiFEehs tcﬂglpflgﬁchgi?r %’Ir]dgnspg‘!ﬁic@ %rrggb%srgir?ggé.t #’%ﬁlinhe
target absence trial he., . eact; ' - Bicelot ettt SR Ayed a
di rect Corrggggﬁag%gﬁg&gﬁ%@ %ﬂ%@%‘%*@g?{%gk (llasr é&\?\WFF&st the target
-present [ri a%ﬁ‘ae %&&tt?l?trive SPL1PMe Y rastordindRIBE BHE BE e tiwdunktleTRAtfres oF theas
found that the“Peaction tines In Instances where distracters were spread
acr oss rrult%g%ﬁq depths were faster than for 25 distracters |located in a

si ngl e dept ane. 4 WD 112/-410al PCTI Nz01/01)2S8 Consequently, the use
of a plurality of depth/focal planes as a neans of displaying information
can enhance ywgigatth€abbve cpampsless ibag:dnwbii la etdtizalyesimpleagisiaingcass i Errsaandon
tinmes. Although not restricted to the exclusive use of same, LCD screens
are parti culRensiyk 519901 ideatified thaserguits givemhtheapptaramatof beidg slpeadimansional ogy.
As is well known in the art, LCD screens are typically configured with
crossed pol abjestrcan alsodiet detactesl preatshtivelp. Thugifer exempien sarpehyapresepfdsby
configuration would therefore block the passage of light through t or
nor e sudees si peespedive vicsent 2 guba skpded vip tindirde Alnmition fxon SBPYOHOUEE 10 w

one neans of addressing this problem ¢the applicants place. a_ bi-refringent
film bet weedreatipaitvaly detcotabler amARgEst 1P r?elity n‘&t gy beéh%“ﬂ%‘i (?ilglgbf on of

the light comng fromthe rear LCD screen from|inear | ar i (o]

el liptical plgiben figm 393?66?‘& qrrectiop, grg@st‘]tlﬂs lfﬁ apﬂgpgﬁ%rﬁtprﬁgglles@r %lgtn.
Thi s enabl es the viewer to see an |nma dj t en

t hrough t he W% BAZHY Eyr ‘é‘gﬂplgé’st?'ﬁlé'?%lfe* E%I?:%Btf 6%&%%2&0@?%0%%}%%%%*% e]’rr’ésa i's
over cone. However,, f. ~ . i4hR the introduction of this
extra el erreWf?ceﬁepé)fl%{&r?gg{r'ﬁwbgPl&%go&ﬁﬁg%\g\}lghé uni form t hi ckness even

t hough the variance is only in the range of mcronetres. Therefore, the

di ffereng wayel@ngiksn off MBCiHeMuch ABesWCIT B ittt dweibddstulgs mermal '
white light results 1n polarisation ellipsoids of different 20 axial ratio
and/or tilt GRREladd BfitRbvé tRNPIEAI Mieet difmetigbndlitg sabjects temidt goenatteltively
refeingent film Therefore, varying anounts of light of different

wavel engt hs datdct tapgess whivhohayh bebre impyvetted farerxsmpfe. t Additionsl texp@bneniatipn b user
w || see bands of colour. A further problemof view ng one LCD screen

t hr ough anotBrewnlsERl 9923 wonrng kaat itt isshe theoredimensionalegriangations charqgteristic
electronic tracery pattern used to address each of the pi xeli é(gﬁaod; the LCD
screen. The wWoabiihardagantirely felerted dipkaymyeag g pikvgands EI036e s that \\o

(12L~1f1. 1G : - .
20  motion and depth were preattentive characteristics and that furthermore, stereoscopic

depth could be used to overcome the effects of conjoin. This reinforced the work
done by Enns Rensink in suggesting that high-level information is conceptually being
processed by the low-level visual system of the user. To test the effects of depth,
subjects were tasked with detecting targets of different binocular disparity relative to
25  the distractors. Results showed a constant response time irrespective of the increase

in distractor numbers.



PCT/N ZzO 1 /(1258 overlaid with the tracery on the front screen causes
noire interference patterns which are very noticeabl e and unwel cone to the
viewer. WO @rdes6 t o address the above-descri bed probl ens, pChazapmi2igant s
formed the bi refringent filmwth optically diffusive properties, by
etching a matt surface onto one 5 side of the film This renedies the

vi sual col our anonalies, and the viewer's perceptjon of the tracery on the
rear screenThesuexperimensnwere fodewed iyt canjrin tagks otheredi Mlusr distragtess Yere

el enent to this technol ogy plays a ra’,votal rol e in produci ng. an oéically
usabl e mul t Plageehor @ fgeH RipagWhilst ted ‘%raF?%%WFEFnPGP‘ﬁgtO"t ?\é"*fﬁiﬂl?‘l?s@{) the

bi-refringent elenent is,located close the rear screen 1 o to i de
.the viewer &R “faﬁélté‘?ré'ﬁfll ggghqﬂ?%pgﬂgﬁeé%gﬁ qnitameaéﬁgm? ﬁ r EHFP B?IWFWQ a

wi der view ng.angle. A necessary.effect Qi tk Iy & e of e
bi-refri ngeﬁ IPA, tr%tf’swgﬁgtl ﬁﬁrﬁﬁ %Fu??loﬁg(%d) %J]ags ?‘R&gge;as %%ﬁ?ﬂgtsk@th%L

-screen. Jhe [Wqal): | of. df i ] 1 : ders
the. appetr oAt SiBV L8} otk Rhinb fink oBwT T S BEOINGler e GRY

i nsi gni fi capfyne Rividi&lowl] & 415 BaQ! plRAdblASSP. 1 S not only unnecessary but
detrinmental “to the perceived quality of the inmage on the rear screen and
hence that of the conbined nulti-screen display system The blurring of the
rear screenResul@NEBREN dedrddyorish ginwafor STadnd SHA thaubee tconaas apnd detyv the

manuf acture their screens. At present, alnost all LCD manufacturers 20
produce scresMmsndchathrdihyid feghmldss aifirthaeander ofialigractoos.h Bhedemls Tinodveauat t
surface is intended to reduce glare on the LCD screen by randomy
scattering tdwgoin ayhthe tafdtatid adt pisbess hdedtnenmiqie tohd theDistractorsn, Hewetenat a
mrror-type reflected i mage is not perceived by a viewer. This matt finish
may al sao beitoppedred theaabselyefsawvese ablettt éeamwaf/brpifm prentteatiyely & @i pitheut he
screen's normal back|ight source. 25 Unfortunately, this also increases the
di ff usi on ofntenferengedram géstiagtoesin@pehiergladthe rear 6 WO | 12/ ~10~6

PCT/ NZOL1/ 110258 screen when this standard LCD screen, with matt finish

l'i ed f d/ . f [ ' | i '
eehnal ogy TBruseRTbats rhe raaieed ToMattn Rty (RN ERRar
[ th b tricti th i)t .1 h - di ' .l It i
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least to pr a,ﬁoggseﬁ%ge RHE lsln%llv&i&{ﬁlsﬁrsut%&f:# Ittbecgéﬁhpﬁatml:e%fttﬁg"s?a@ap@ﬁ%ébfi‘% .

advant ages O esent 1 nvention w ecome appar ent romthe ensul ng

descri ptyi on (WHL Gl SntBENED i Me Wae QlfinEX6AB R A6 anPIHRCHEHEREvERatuP/ENT! ON
1 o According™to one aspect of the present invention there is provided a

net hod of Cmvs%hicm@qe@eb?&h& taigatmﬁﬁlaa&d i 4 sepatesdepaepland tthedistractors.
focal -pl ane display configured wwth two or nore optically overl apping

screens, characterised by the step of altering the matt surface to provide
the front sdheaslativeé infarencpdf drl total swmbeh of disfracters present (regardless of their
depth) verses the number of distractors present solely in the depth plane of the target
was also investigated. The results showed a number of interesting features including
20 the significant modification of the response time resulting from the target presence or
absence. In the target absence trials, the reaction times of all the subjects displayed a
direct correspondence to the number of distractors whilst the target present trials did
not display any such dependency. Furthermore, it was found that the reaction times in

instances where distractors were spread across multiple depths were faster than for

25  distractors located in a single depth plane.



The, or each screen may be any type of screen used in known display

technol ogy such 15 as, for exanple, a glass or' plastic surface used with
cat hode mayoxrgetinol ogy and so forth. Reference throughout PCTNE01/00258
specification to a screen being an LCD (liquid crystal display) screen is
purely exenplary and should not be viewed as limting in any way. The term
"matt surface' as used herein denotes a surface which diffuses |light to a
great er degfenscghentlyarthopss ehkIpjurehivoefdepth/ficak Bianes s adeeans of diplaying
surface typically used in display technol ogies (for exanple LCD screens)
has an opti a&binyationugin enhancer prgatieative prdcassingcwith @sbahcedl reastien/esssmpatien and
bunps. The conbined effect of this irregular surface together with
~differing rehfeacti ve i ndex between the surface material and the anbient air
causes both reflected and transmtted light to scatter or otherw se be

di ffused. 7 WO 12/~ fl .41 PCT/N zI'l | /111128 In sone enbodi nents, the
-matt surface may be fornmed on a polariser film More specifically, the

pol ari si ng fAHHSuERYioP feshidto®ed tHeOMmctuspreohRCofl sumnd, 1a0IS pareend ateayaeticularly
encapsul ating a polarising |ayer. According to one enbodi nent, the step of
al t eri ngst heuited for sige fvadethecapplicant delitpiey techinadogy. sAs eewelliknowaringpe iagal | y
smoot h surface includes applying an at |east partially transparent coating
to the matt LD fsaeens RPreefyprcally wonfigiged veith engssed podprisersdom sithers sidguab|the
subst ance and subsequently hardened to forman optically flat outer
surface. Pr digeidatrystalstlagere odhisepnfigustion wand thezglorg black thssrastage f light he
sane refractive indexas the material __having the tt. . su fac?. 0 .
Preferably, thieask d¥upi figmoronkecetrere LaPosfiee rﬁ?%ﬁ%ﬁ‘é‘fhd'g{egmﬁ (ﬂﬂ}‘?r@é?lon
irregularities, distortions, protrusions, or discontinuities of said matt
surface to &*ufficient thickness to forma substantially optically flat
outer surface. The coating may be applied by a variety of nmethods including

i ntina, . fering. .2 . . \ cal
Geposi ¢ 8. TedheaenT ik 1l e, U BpIAETRS b SpHE] ¥ ekl ffE 2
enbodi ment ‘%{?t&%% %g&%9i0ﬁ¥&@%ﬂ39nThfshﬁln?ttl%HsfgfmﬁltﬂeebblﬁﬂsitiBﬁ_dfaﬂlﬁe 150k f ace
to provide the front screen wth an optically snooth surface includes

attaching arbog‘ﬁltlé ¢ YheSPRPL T 5@8SPA6AMindat pBlakieatidheton@lipticu pbReigatinn, a
transparent adhesive interposed between the fpl | mand the matt surface. 20

Preferably, gehdte #di28§ds\Broush theifidnd IO supgdnl THistenaltled hewicvenntd sseeandinagbe
film though alternatively, the adhesive nay be applied to the matt surface
i ndependent | gisflayem éfehé irkan LEDeb@eabtiyougth ¢hes fiodt adieesiasetharedfect lofthee of
mat eri al s having substantially the sane refractive index as the materi al
havi ng ttse mathogenal patxeise8 is owat@n®2/i 101 PCT/ NzI'l |/ (1(1258

However, further problems occur with the introduction of this extra element. Bi-

refringent films do not have a uniform thickness even though the variance is only in

the range of micrometres. Therefore, the different wavelengths of incident light such

as that comprising ‘normal’ white light results in polarisation ellipsoids of different

20 axial ratio and/or tilt angle, after transmission through the aforementioned bi-

refeingent film. Therefore, varying amounts of light of different wavelengths will

pass through the polarisers of the front LCD, and the user will see bands of colour.

A further problem of viewing one LCD screen through another LCD screen is that the
viewer’s perception of the electronic tracery pattern used to address each of the pixels

25 on the LCD screen. The combination of viewing the tracery on the back screen



Preferably, the adhesive is capable of flow ng over, around and/or inside
any optical irregularities, distortions, protrusions, or discontinuities of
said nat wam/flaee to a sufficient thickness to forma subBCEMNZOEDI2FS
optically flat outer surface. It should be appreciated that the termfilm
means any |layer or material that perfornms 5 the function as descri bed
above. In a yet further enbodi menf of the gresent ,i.nvxgﬁ%jt_i Qn ,& he S%‘e@?‘ of
altering thevevkid withrthe racery Op thR TRt SCHREN CRYITE MAWICIBIPRIORC BAAR: Pakt v
snoot h surface includes removing the existing the material having the matt
surface anda‘icé’ﬁ%c‘}PHﬁeagmq\?ﬁnfvﬁ&é?“}?&? q‘QFWﬁIgvi ng an optically snooth
surface. 1o Preferably said material having an optically snooth surface is
-a polarisery i Bf SAGLADKYE {iRhORddial RoRERECHl YSplichRYSRAREN kNS BLCT
encapsul atl% oraf 1 s ng layer. Accordi'ng to a further aspect of the
present invepti i bati i el byt SHHE @ dndly sidfiice 6K &fe t he
-above-descr?egéhgér?r%tﬁ%@g\gﬁh @tﬁ%glg\l?éﬁﬁélj\{/@p@?éﬁﬂaes ggéén f%und that by performng
the stepgof ;abt & HadfiHe Thist reediduiteasieudlocalony astamalies, tndrhe sdeveats wit h
an optically smooth surface as described in any of the above-descri bed
embodi ment s peBMticH dEBE u@a‘:erf/ g tikcriat eréeng Thusgit thubeé seenahatl the ntrodoction
transmtted through and reflected fromthe display technology (in this
exanpl e LCDosar@finde dlemsnthstihistiecinblogs ipidyis or pivetdl rolhémprodseingén optirdly has
been converted in accordance with the present invention is 20 used with

3- di nensi onakalile ohitol 63y scaeendbispday.bed previously, a highly inproved clarity
in the imges viewed on the rear screen is achieved. The application of any

of the aforenentioned stﬁgs for altering tpe maf t surcLa[ce of the front
screen to adt ispmpesrntihairine difuse bi-iEngras slement js]peatedsclass & he,iFan Soevl «

the operation of the diffuse bi-refringent film| hat

vi si bl e 18ol ¢aPTHELS Hissvigwer i) thngﬁeaiesgﬁwérggﬁ R# %%&ﬁgqq\hg%@?fgélﬁgfr}%n%l re
interference discernible to viewer. The present invention also has a nunber
of other adV4HPRYEYMERIdi ng the creation of images with inproved clarity
with a wide angle of view, but w thout requiring the production of

expensive cug }}-fﬁ)cgéﬁaﬁ-gggfg%tﬁo?{}ﬁe diFrubVeShabldY SP W -Rhin@us: fdilist'Qighe GRIESAE Y

di f fusi on of I e rear screen to be achieved imrediately in

front of th S PR e rdaP BB DR cYdaRg 'I"h'é%fpﬁfrﬁl% Ryl ciniresief isvhewidiaun he
0 |

gi ven anoun usion, due to the diffuse or scattering el enment being

as far away firom thS YéRMRS (RS appesirkb eof BRIfEF ifERCRIETpaNNGF DRAWENGS t o
Further aspects of the present 1nvention will beconme apparent fromthe

fol | owi ng dﬁlﬁﬁ%ﬁiﬁbﬁrﬁn Mhihehdiffusipinverblinyindésyis afot enkyrpinecassdry bahdetvilnental
reference to the acconpanying drawings in which: Figure 1 shows a schematic
cross sect i aoathevpeeseitdir quaity off thesimage edre thee deas rseren ik heftcet that gf dhent
nvention: combined multi-screen display system.

The blurring of the rear screen is compounded by the way that LCD manufacturers

presently manufacture their screens. At present, almost all LCD manufacturers

20  produce screens that have a matt surface on one or both sides. This matt surface is
intended to reduce glare on the LCD screen by randomly scattering the light reflected
off the front of the LCD screen, so that a mirror-type reflected image is not perceived

by a viewer. This matt finish may also be on the rear surface of the LCD screen to

help to diffuse the screen’s normal backlight source.

25  Unfortunately, this also increases the diffusion of the light being emitted by the rear



15 Figure 2 shows a schematic cross sectional view through a second
preferred enbodi nent of the present invention; and Figure 3 shows a
schemat | W@bhBH84secti onal view through a third preferred BaHOEONRNSS of t he
present invention. BEST MODES FOR CARRYI NG OUT THE | NVENTI ON 20 The figures
1-3 illustrate preferred enbodi nents of the present invention inplenented
with a dual screen display ( 1 conposed of a pluraljty of trans a&ent

i magi ng scrswern when Hus supdargfLGDsersR, Wit matt géﬁh(a‘?)’l,le(}v)éﬁ they Tré‘Pmt 4Pyt
spaced apart froma rear display screen ( provi ded with,_a. backli.ght (4).
to WD 02/ regu owiaseTisngsed Mitlptbg aPPllﬁ%alt%F%é%b&bﬁ%amlw?% Eﬁlﬁ rgﬂli{sllgc?“i n the
art that a nunber of alternati.ve display technol ogi Y, [LLs in

pl ace of thémleé@sé'élrye@ﬁgfid ERAT t RE AR EeDYa e HisHER, tl?figﬁﬁﬁté(n% @ ??@Hgn@ﬁg‘] e -
screen (2) iin front of the rear display (3) for the sake of clarity and
convenience?mﬁ "nunber of additional (at |least partially transparent)
-imaging 5 screens (2) may be incorporated. Al though the rear screen (3) nmay

al so be an LGD.s %?Egl{]%j;/ ﬂh%; g\é%kﬁt iRGerRPRAS GiredstRE f&gécﬁﬁsg'ﬁitdbyms or at least to

non-transpar ent nol ogy may be enpl oyed. Such displays provide a

three di rrenﬁ'f&,@@éthg%;@]glii({withlaqls(gﬁpag,m@j_ewed by an observer, as described in
the applicants co-pending patents PCT No. PCT/ NzZ98/ 00098 and 10

PCT/ Nz99/ 00021, incorporated by reference herein. As previously discussed,
a nunber of pFpfAe&t Apadts @ad sidd@Ttaes @fsha prdertdnvetion evitioreeotme appadnt &om
functional display of this type including the reduction or elimnation of
moi re i nt er filgy @ncmgekieiqtion wdoctoms padnfhyi wayesf exampl aplvbssed- pol ari sers,
whi ch are addressed in a nunber of ways including the use of diffusers,
optical retarders and 15 other optical materials and/or material finishes.

However, thdueCEOSURKOFINKENTIONI| |y germane to the present invention. Thus,

for the sake of clarity and to aid understanding of the present invention,
the display (1) and associ ated di splay screens

(2,3). are shown i ¢
sinpl i fi1ed, AccReheg (¢ ongr3peet fhEedprsyhng Juventpy '?FFs'Srﬂf"’@g‘gé‘n{‘}eré}l“’dtS
il he pr. ' i 20 oni f i NQS: i d
compr ehansi A AITROEH HEG LR rBaR bAJTT e’ fatt) Edidfed”
perception Of'tl% F»Ye%to{,ﬁfoﬁé %Ht?c%rl)l&}})%e{lﬁ%ﬁrg %r@e%@ HFadi&Eed 'b?qmpyte € afkri

bi - ref ri ngent’ a ica usive matt surface etched onto one

side of t he.tltn% I sLl‘f{lé&hcﬂplSlhﬁé $E Yt ?c?eé];ne\?irti'llé B%Bﬁtﬁﬁll& BinSothQsffagdir ation. 25

Due to the intrinsrc usive nature o i-reffingent film a slight
blurring of the 11 WO 02/-41(1-~1 PCT/Nz01/(1(1258 imge on the rear LCD

screen (2) r@RAsf &ch @@re@:ﬂ’ﬂﬁ?%%ﬁ? tfe oTREfeen haRkdan kaswhasphattdnokeyBueisi bl e
or insignificant. However, further diffusion or blurriness is
15 as, for example, a glass or plastic surface used with cathode ray technology and so
forth. Reference throu ghout this specification to a screen being an LCD (liquid crystal

display) screen is purely exemplary and should not be viewed as limiting in any way.

The term ‘matt surface’ as used herein denotes a surface which diffuses light to a

greater degree than an optically smooth or glossy surface.

20  The matt surface typically used in display technologies (for example LCD screens)
has an optically rough or irregular surface composed of numerous pits and bumps.
The combined effect of this irregular surface together with differing refractive index
between the surface material and the ambient air causes both reflected and transmitted

light to scatter or otherwise be diffused.




detrinmental to the clarity of the inmage perceived by an observer. The
blurring of the rear screen (2} is conpounded by the current production 5

t echni quawo azidlopr act i ces enpl oyed by LCD nmanuf acturers. CRET@E01/90258 he
predom nant majority of LCD screen manufacturers produce screens that have
a matt surface on one or both sides intended to reduce glare. However, this
matt surface applied to the front and/or rear surface increases the

di ffusi on ofn some lempledimentnghe matt surfagy manke farmedsy arlarissr fiian MeEd with
the applicant's display technology 10 15 20 d2? bl urri nég[, and t hus dfﬁ?’r adi ng
the resul t aspecticafy ajhe(nolasisipg SlMTRaY be JeERgd HATRA B YRCIE I ESRYLENY (e
problem by altering the matt ?urface to provide the front screen with an
_optical |y shboPRrlatng apalanginglayen| i cant investigated a number of ways to
achieve this effect. The applicant initially tried to even the surface of

the screen thr O'ﬁ?(?g Foéhsgf;,nggdirﬁelﬂf)%gg ﬁ{gﬂf&r ﬁl{é?iﬂ%?h%( matsififal8 %o &fgb’ﬂge e be

i npracti cal ‘At?ﬁ%r ness df e materia romwni ch t screens

(2,3) ar ﬁe”?&g% P&E&P (»ﬁth]?{n;?ﬂ?)%ll? smdoﬁlt sRTREGhITRdYs dpRiyiMY &R af Rast paRkily ayer

(6) of t screen | ornme vvlthea matt surface (7), depicted
with exaggeﬁﬁhsﬁr&ﬁ% h QBStlhE%ﬁﬂtdsuﬁﬁél#r ShraRehiblg e doaeng Ny epplied.asl o t he
own,

enbodi nent s t he Pront ayer (6) of the front screen (2) I1s a

conpri sed offcaaBR! sbkakte £d)subfRaanstardeed v fominmnaprcsliyeftitioveer lsarfhaceat e

(9). . According to one aspect of the present invention there is provided a
met hod of altering the matt surface (7} of the front screen (2), to an
optical ly srmethibbythaceating iapps yiangiahwithtsubssargiallydhe saahd reftactivesindex ns
coating (10) to the matt surface (7). 12 WO 02/ ~1U~6 PCT/ N Z(11/UU2S8 The
appl i cant t henmhwolakihvang theenad acat i on of various flowabl e substances to
the screen. Wiile all oil based substances tested (for exanple silicon
grease) provided the optical requirenent

s, they are inpractical in.that
they cariobe Brelatibly theisoaantfIoweraiert Hevad padlat impides iy, abfieal teetIpiae (7)
consists of optical irregularities, distortiopns r.otrusi ons,. or..
di sconti nui tqlﬁglj,uo_flﬁé)f%té‘ést‘?rﬁgo"(éli‘fﬂ“tlp_g‘“&i)ﬁ ?aé‘ﬁmiaﬁ § ﬁ?qe&ﬂébﬁ“ﬁfc?gﬁm?léneé%ver
opt 1 cal 1y (1afosL Sty pLaerly HoknEHERRES the coating | s applied as a
fl owabl e substance and subsequently hardened 1 o to forman optically flat

outer surfacg,, Ihe,6qald pd aSPﬂ%%Bm vt RP I étfbddYinBrud Al ﬁiib(tirg, spRiyitds

i ncl udi ng pai nting, “sprayl n ring, vapour deposition, urry
coating, chenyaindeRASrtdepBsitiSE SRy Bodtink] EnBEalRpbsiGoRiscRen pfii€ing or
appl i cant de?gr m5 iféd t hat ?he coat I ng I‘qul red woul g preferabl y have the y5
foll ow ng qualiichat@s:. To be capable of covering all the surface
irregularities of the matt surface (7) wthout formng any voids or optical
distortions. To posses substantially the same refractive index as the
mat eri al havinng 4lteenative embodiment of the present invention, the step of altering the matt
surface to provide the front screen with an optically smooth surface includes attaching
an optically smooth transparent film to the matt surface by a transparent adhesive

interposed between the film and the matt surface.

20  Preferably, the adhesive is initially applied to a lower surface of the film, though
alternatively, the adhesive may be applied to the matt surface independently from the

film.

Preferably, the said adhesive and film are of materials having substantially the same

refractive index as the material having the matt surface.



matt surface. 20 Be readily applied, and thereupon hardening to a
resilient finish. To provide an optically honbgenous finish. To be

dur abl e sorgsistant to tenperature variations and stresBCT/NZTH@23#opl i cant
has di scovered that one material that neets all of these requirements is 13
WO ()2/.1111.1G PCT/NZ(11 /(11128 a | acquer or two-pot epoxy resin. Wile
many epoxy resins are suitable, aone exanple is that d under the .brand

o)
name of DuFieferaditthe iadeedis smapalp gh ﬂBl’YF‘}gdo‘@r’e%YP‘.mW‘*/%r 1RIAE 2% OBPFA
wor ks particularly well, [t should be appreciated that .oth erials
whi ch have igguleg Eﬁ’r‘@ﬁFOHFQS‘ﬁePfthloﬂﬁyogﬁ%mﬁgm N Sq‘yi?grﬂgté ngcs ERNS a
further enbodinent in which the coati. )., | - both
_physical |y 8 Clﬁbtetr"afgf‘?ﬁé? F‘ifnb?SLgbﬁ%SB%céqtftﬁﬂ)éﬂ%%é‘ﬁaisrﬂgﬁ%ﬁar ent film(11)
and a transparent adhesive ( 12) interposed between the filmand the nmatt

surface. Thﬁ gﬁ%&ﬁﬁ)&va}géﬁc?‘%%i ?Iﬂyt@eteﬁlp ﬁhﬁl%dﬂ@_aﬁ% h@ﬁgh fatr A aPperfdignsf i | m (

11 ) prior el n conjunction wt film1ll) to the matt

surface (7) | feS iRl b6/, 1 o the adhesive ( 12) may be applied to
t he nattgsutrhfe;fglgag%ﬁi nderpenc?ent ly fromthe film(11). This second
enbodinent is still required to fulfil the above-listed criteria given for

the first egbqdicheaminer CansREMet dfythe tpieseadiwsitie, (thel 2ipp arfcalfeiingntiie tiat) are
formed frommat'erials having substantially the same refractive index as the
material ( Q}udiayitd grdvide the fivat screanrwiticen fftjcallPsmbethaivtfpce inhidegieaaviag i s
capabl e of flow ng over, around and/or inside any optical irregularitijes,

di st or t i ons thepexidtingsthensateral lavigahe invati surfase and seplasingasame With fcwategal
sufficient thickness to forma substantially optically flat outer surface.
In a yet fuhthieg aeopteillysmootssislasei n figure 3.) the step of altering the
matt surface 20 to provide the front screen (2) wth an optically snooth

surface includes renoving the existing naterial havi t.he t. suctace and
repl aci g s&refeigbyn S%idnﬁ‘?@ﬂilhlha}‘ﬂ&gi%%aﬂc tf@%?tﬁys%ﬁg%tlﬁ as[éﬁaggér_ If'fllrﬁé mat t

surface (7) of a polariser (8 n rotective | amn . x| LCD

screen (gs) PSR erOFP‘i)cEg@g‘(aleﬁ%&g??tr%Sp?rﬁlgtvlﬂleﬁeen%arp %élgtrﬁqgéﬁ%?aékg Sggd by

| arge volume LCD screen manufacturers is replaced by an 2s LCD screen (2)

havi ng an opti call t j , - : A

20 111 G esbing s A hiosebsr o e Reh! RihAd, Sk Groded afisley,

optical Iy STRokRpHt Gy S A€ abyclREamILalcthdI®, ST face of the protective
0 (8). Such i

coating (9) a pofl ari ser ch operations may only be perforned by
relatively specialised and comensurately expensive conpani es. Therefore,

unl ess furt hkeynsQRRAAY, RMNas (bR foah@dhdt Doyt pafamasgeniic sep et dlenngahe mayui r ed
15 surface to provide the front screen with an optically smooth surface as described in
any of the above-described embodiments, any effect of the scattering or diffusion of
light both transmitted through and reflected from the display technology (in this

example LCD screen) is substantially ameliorated.

When a screen which has been converted in accordance with the present invention is
o0 used with 3-dimensional technology as described previously, a highly improved

clarity in the images viewed on the rear screen is achieved.

The application of any of the aforementioned steps for altering the matt surface of the
front screen to an optically smooth surface does not interfere in any way with the

operation of the diffuse bi-refringent film in that there are no visible colour patches



5 to be perforned on the LCD screen, this technique is |ess desirable than
the first or second enbodi nents descri bed above. It should be seen that the
present WweMwan provides an inproved display technol ogyPaR¥Z8HeBMpasses a
met hod of converting existing screens, the converted screen itself, and

ot her technol ogy which incorporates the converted screen. 1 o Aspects of
the present inventjon have been described by way of exanple only and it
shoul d be apiecparemienierenerhsceindble {IQHEVEhd additi ons may be nade thereto
wi t hout departing fromthe scope of the present invention. 15 WO 02/ ~10~
CLAIM5: PCT/NzIl |1 /110258 1. A neth 0 Y ' . a
front scr eeﬁl}%?méerﬁﬁ?‘ﬁ“ ipg 2l 3y 36‘8“@?& t{%gé’ﬂg%dﬁr? étg%eg elgd\;lm&tn % ﬂ%\/\%’%@ﬁ@i e
optically overl appi,ng._scr. . j i t he
matt surf acEM¥&S p"%}{/ ?‘88“?%@ Qfazrngﬁ?fi‘{bh garF g@# \%ﬁiﬁ %gr}lﬁégg’tl?%al tl’;/ﬁué ?réb&g?{%ﬁgs] glref ace.
2. The neth . i i | ein at | east one said screen is an
- LCD screen.8§¥ﬂ§%§lﬁg$ﬁgg&g%&%ﬁgﬁﬁ%%$¥%ﬁﬁlain11, wherein the matt surface
is formed on a polariser film 4, The nethod as clainmed in claim3, wherein
the pol agi sitig ihiddRdnSafoWsBIAhé hEBs@rPaiefusiohiof ehd ingiys partkatea agreen to be
encapsul ating a polarising layer. 5. The nethod as clained in claiml,

wher ei n t he ggigRdifnnaédigelyng floneoft teas surbar entsgiying tiedmreatest afglonf vistt een
with an optically snooth surface includes applying an at least partially

t ranspar ent {60l igh@ntamduneofwdiffusiony duede thesdiffibeomssatieringelementibenyg asfat| ai m
5, wherein the coating is applied as a fl owabl e substance and subsequently
har dened t o afvay fnoanthepti¢werl dsyossitle. out er surface. 7. The nethod as cl ai med
in claimb5, wherein the coating is of a naterial with substantially the
sane refractive index as the material having the matt surface. 8. The

met hod as c|BRIBEd PHOR DRAWINGS t he coating flows over, around and/ or
inside any optical irregularities, distortions, protrusions, or

di scontinuities of sajd tt surface to a.gufficien ' a
subst ant'Pal IKUEk ?%F'isyoﬁ'gt P‘BWLI‘“‘?{}&?I&&"@ COPR & a{eﬁ%g&)ﬁg ﬁ%l g’?lr(r)et@ﬁénn
claim5, wherein the coating.is .applie echpi lipdtl USG
PCT/N ZU 1 %B%E@“sgﬁéﬁtEHQ‘PB&PFﬁﬁwg&BE%mﬁ%%l@Q?ﬁgmggﬁﬁtﬁﬁﬁ%ggéﬁgiing,
sputtering, vapo it 1.QF rry coating, chem cal deposition, screen
printing orEF%@P&%ggﬁﬁﬁgkh¥ggq¥ﬁgﬂhethod as claimed in claim1l, wherein the
step of altering the matt surface to provide the front screen wth an

optically smagip ;surfapewsng!dpasatrt tRBYIsBGonal view through a first preferred

embodiment of the present invention;

15 Figure 2 shows a schematic cross sectional view through a second preferred

embodiment of the present invention; and

Figure 3 shows a schematic cross sectional view through a third preferred

embodiment of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION

20 The figures 1-3 illustrate preferred embodiments of the present invention
implemented with a dual screen display (1) composed of a plurality of transparent
imaging screens in the form of a front LCD screen (2), parallel to, but spaced apart

from a rear display screen (3) provided with a backlight (4).

10



an optically snooth transparent filmto the matt surface by a transparent
adhesi ve i nterposed between the filmand the matt surface. 11. The net hod
as cl ai ma izM164@i m 10, wherein the adhesive is initiall yPEappZiee2td a

| ower surface of the film 12. The nethod as clainmed in claim 10, wherein
t he adhesive may be applied to the matt surface independently fromthe
film 13. The nethod as clainmed in claim10, wherein the said adhesive and

filmare oflinshosld be apprivitng ansbekilias inatbeyart that ambesof Aemative dpaYas t he

t | h th tt f The d | 10,
Wherei n t holcstHISEE T4 boUHINS B PAFOR M BUDY ScramS g aImere: FHEPHRE any

t | | t di.stort t i t f

on it SR LA SORE POREHED Th FRRRGEE FOF isp b (LGP IRARY of e

t 1y fla t 5 Th
Che. Step’ of a €BMFEEhe N bemRe PoR S A8, R LA hfbriefl i o1
P e Yo TRel QR A il @Hf&%a " IR IoAGnE bEarSkhesh k@%ﬁpw%ega pLphavi ng

the matt~ surface acing same wt a mat er1al having an optically
snoot h surf & YiohhansPatdiR displayQbetin infa one
of the abov@&%f%ljiﬁ%vﬂf\bghﬁﬂr%gl@%%ﬂi&ﬁnﬁg\tf anti al Iip%as hes?elynbef g?eéydes}gl??/bed
with refereg 1dyRd. and as shown in any one of the draw ngs. 17 WO
u2/.1111. 16 P I'NZU 1/ U(12a8 18. A display substantially as hereinbefore
described, with reference to, and as shown in any one of the drawi ngs is

- AY . AY& AhSﬁ@h&isp&yﬁpﬁid@deﬁ&ﬁ&%&e%na&ﬁﬂalﬂ&\@he%c@nd\&@@ew aNABSeAVAI&AAS &
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al cal cal cal g c];gs]'ﬂ g%l%rﬁltnce SR o%\ﬁ@& Cﬁ]ngeé cRleBsatepbeALGS Aade ks al cal

ca] cay ca] caf

<<J::::T>>>> ?2° : cal ca
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10%&( % e %é%&efioeg%‘ I%; @ ;@)%%f bi- %ﬁ% eﬁi‘(f%h?ﬂ \g];%g[éé‘@ptg%a]lﬁf ,dlffuswe matt

109%& () -L" 10 o - AEGho. BRVEiG 081 . BN Heatd: SiTAREE YesuB@rom this
1098 ()- & ' "10%& ()- FS% 10%& () - 3F" uvwxy}[ M1 10-- 10--

configuration.

L‘J

25  Due to the intrinsic diffusive nature of the bi-refringent film, a slight blurring of the
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techniques and practices employed by LCD manufacturers.

Currently, the predominant majority of LCD screen manufacturers produce screens
that have a matt surface on one or both sides intended to reduce glare. However, this
matt surface applied to the front and/or rear surface increases the diffusion of the light
being emitted by \the rear screen (3) when used with the applicant’s display technology
blurring and thus degrading the resultant display (1) image. The present invention
addresses this problem by altering the matt surface to provide the front screen with an

optically smooth surface.

The applicant investigated a number of ways to achieve this effect. The applicant
initially tried to even the surface of the screen through polishing, though
unfortunately, this was found to be impractical due to the hardness of the materials

from which the screens (2,3) are made.

Figure 1 shows a first embodiment in which the front layer (6) of the front screen (2)
is formed with a matt surface (7), depicted with exaggerated proportions to aid
understanding of the invention. In the embodiment shown, the front layer (6) of the
front screen (2) is a comprised of a polariser (8), encapsulated within a -protective

laminate (9).

According to one aspect of the present invention there is provided a method of
altering the matt surface (7) of the front screen (2), to an optically smooth surface by

applying an at least partially transparent coating (10) to the matt surface (7).

12
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10% ()- @109 ()-F" 109 ()-F@ 100& ()3T - # g .1/ dBHC 107

1 D9- #109& ( thef opticabgeapiremenys, ey @re *)“-lpfé ticgbg (et ?fle%"a“ ¢ Teadily rubbed off
109&' ()-49#"109& ()-3n//00000000aVK@ 10-- 10 10 109<s109& ()- 8" 10%& ()-
f5100& ()- frem HEsfEFee)-- 3y1 109k ()- 000112Z22dEVK@ 10- -

5  As the matt surface (7) consists of optical irregularities, distortions, protrusions, or
discontinuities, the coating (10) is applied in a flowable form to cover these

irregularities to a depth sufficient to form a substantially optically flat outer surface

(11).

Therefore, the coating is applied as a flowable substance and subsequently hardened

10 to form an optically flat outer surface.

The coating (10) may be applied by a variety of methods including painting, spraying,
sputtering, vapour deposition, slurry coating, chemical deposition, screen printing or

roll coating.

The applicant determined that the coating required would preferably have the

15  following qualities.

To be capable of covering all the surface irregularities of the matt surface (7)

without forming any voids or optical distortions.

. To posses substantially the same refractive index as the material having the

matt surface.

20 ™ Be readily applied, and thereupon hardening to a resilient finish.

- To provide an optically homogenous finish.

To be durable and resistant to temperature variations and stress.
!

The applicant has discovered that one material that meets all of these requirements is
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10, 10%& ()- ,109%& ()- L&' 10%& ()-

1096& ()-! &109%& ()-s&10%B& () - 223V334QUdEVK@ 10-- 10S! 109%6& ()- S

10968 () wa@@0e& () - ~"10%& ()- ,glov%& ()-, 10%& ()- CRUAIBEERSKIEVK@
10-- 10f .109%& ()-S,, 109B& ()-Sf) 109%& ()- S 10%& ()- &% 10%& ()- 3S#
10968 ()- 8667777777bC 10-- 11&10% & ()-s&l0% & ()- 105 105

105s<t 1096& ()-y2 109%6& ()-90"10%& ()- 7.8888N99JELC 10-- 1@ 10% & () -
&"10% & () 2 lagguen Qopv-Ot-epOXY RS &N%n)le many epgxy 1eyins arewitable) angayample -

dEbC 10-- 1SL10% & ()-SY 10% & ()-_ &y 10% & () - % &. () = W& ()-
109% & ()- _is fh&uséiéa( thepprand me)ﬂ %Di*/%pr(t)cfenm(d)%l%?g’(@ ﬁi& pind & O @
108 & ()-9%10% & ()-f" 10%W & ()- S!' 10% & () -==T>>>>>>>xnbC 10- -

N 05& () - " " " <1098 & () - ' & () - ‘& () -
' )]/' 3%%96@&( § 2 ;zgé&,ag @é%ﬂ@f f/%)?lg/sb %ﬁ%%ulfar %o\%élff {t) shsc)%ld1 %% é%p{' ciated that other

materials which have the required properties may also be used.

5  Figure 2. shows a further embodiment in which the coating (10) is replaced, - both
physically and operationally by an optically smooth transparent film (11) and a

transparent adhesive (12) interposed between the film and the matt surface.

The adhesive (12) may be applied to a lower surface of the film (11) prior to being
applied (in conjunction with the film 11) to the matt surface (7), though alternatively,
10 the adhesive (12) may be applied to the matt surface (7) independently from the film

(11).

This second embodiment is still required to fulfil the above-listed criteria given for the
first embodiment. Consequently, the adhesive (12) and film (11) are formed from
materials having substantially the same refractive index as the material (9) having the

15  matt surface (7).

Preferably, the adhesive is capable of flowing over, around and/or inside any optical
irregularities, distortions, protrusions, or discontinuities of said matt surface to a

sufficient thickness to form a substantially optically flat outer surface.

In a yet further embodiment (shown iﬁ figure 3.) the step of altering the matt surface
20  to provide the front screen (2) with an optically smooth surface includes removing the
existing material having the matt surface and replacing same with a material having
an optically smooth surface. The matt surface (7) of a polariser (8) and protective
Iaminate (9) of existing LCD screen (as shown in figures 1 and 2) of the type
predominantly produced by large volume LCD screen manufacturers is replaced by an

25  LCD screen (2) having an optically smooth (i.e., non-matt) outer surface.
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109%& () - 109%& ()-31 f10%& ()- y 10%& ()-G
109%%&' () - 3! &10%& () - $@GHAAAHB| BBAENMHC 10-- 1@ 10%& ()-3@S10%& ()- @
109%6& () WO ®410006& () - FS"109%& () -3 109%& () - B&C{ CCCRDD FEHBZA 00258
19/ "109%& ()- -z 109%& ()- SF+ 10%& ()- S@ 10%& ()-FS'
iggﬁg 8 - gfél)_/(')él(])-oo/(?/gi&( % 3 BEED?EEEE%EdYNCC;O- - 1 105 105 105L< 109%& ()-, 8
- ‘() - '()-G1310%¢& ()-, E F; i - -
S"10% & () - Irthe @gabgdiment é)q\@%irgﬁggr(sé‘, the optica/ﬂsy snggoth outer lszlllzrlf:‘acgecl%j o\(’r’\rll%d]b%
106 & ()-310% & ()-s,. 1 10% & ()-i GGH=H HHHAEYNC 1Q-- (1 S .
1096 & () - 3adervoiree of ths psagee C(O?Em@%%f& R‘)T@rfseﬁ&%’ &1} Sgeratiepspay poly
H f111JgJdBYNC 10-- 13V +3"10% " "& (- % & ()= " 109%.&". (.- .
#1098 & () - &F Pfégé‘&“{ Py 3‘§§‘?‘(‘f§)3’&$p€f‘- ﬁfﬁe J%ﬁ%ﬁfg‘?@’fgfy&e%@&e (cbifpanies
Therefore, unless further operations (unrelated to the present invention) are required
5 to be performed on the LCD screen, this technique is less desirable than the first or

second embodiments described above.

It should be seen that the present invention provides an improved display technology
and encompasses a method of converting existing screens, the converted screen itself,

and other technology which incorporates the converted screen.

10 Aspects of the present invention have been described by way of example only and it
should be appreciated that modifications and additions may be made thereto without

departing from the scope of the present invention.
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+3" 109%1 nj & () - KKKKKDMMWITV | &1096&' () -, 109%& ()-L@ 109%6&' () -

10968 () WRADYBE () - &10%6& ()- 10" PCT/NZ01/00258
10" MONNNPUPPAEMN/ , &1096S$109%6& () - &' " 109%& ()- @ 10%& ()-109%6& ()- @
109%6& ()- , 109%& ()- PP@QORXRIEMV , &109%byl 109%6& ()- f/ 109B& ()-
99- 1096& () - SF+ 109%%& ()- Sf) 109%& ()- S 109%& ()-

X RRRAS7S8S9S: S| SxmbC, &10% 910%4& ()- 105 105

105" <1096& CLAIMS: 0058 () - y5910%&' ()-y3 109%& ()- | SZSSS;

TTTAENDC, &1099s10%4&' ()-Y 10%4& ()- &10%H& ()- 10%4& ()- 10%& (

|8:?30&m? ()-JTUg /gx\é\/w%gr&;c &10%$13§§%B%@1® 1,6%!? %féﬁ}ﬂgf"%“'%@
TOH 10K <§0%{§ Bl SpRABUEE S’ SR (ol Yopucarid s Reeaping Cockldit 101

-10%4& () - dZpZZ] 199 " 100
e At oL 0t

1096& () -ZSY 10%g& gn)olﬁ% &nbdth s@FIRBE () - F@lO%&' ()-1% <~ dEYNC, &10%
|.109%& ()-S, 10%& ()-3 )MO%E& ()-y' 10%& ()-3& %40%& ()-S"
10%& ()-Ff_ 03456 aVK@ &10 105 105 105<10%& ()-L9
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10% & ()-,y 10% & ()- ,mMO0% & ()-, 10% & ()-
1910% & () - 910%ed.) - aaalb~bb. caBVK@ &10 S 10% & ()- @ 10% & () -
@l0% & ()- @10% & () 1s3"10% " & ()- %&R10% & ()- .cccc<ddddEVK@ &10
&fF10% & ()-S" 10% & S 10% & () -

3. The met od as claimed in claim 1, wherein the matt surface is formed on a

polariser film.

4.,  The method as claimed in claim 3, wherein the polarising film is formed from a

protective transparent layer encapsulating a polarising layer.

5.  The method as claimed in claim 1, wherein the step of altering the matt surface
to provide the front screen with an optically smooth surface includes applying

an at least partially transparent coating to the matt surface.

6.  The method as claimed in claim 5, wherein the coating is applied as a flowable

substance and subsequently hardened to form an optically flat outer surface.

7.  The method as claimed in claim 5, wherein the coating is of a material with

substantially the same refractive index as the material having the mait surface.

8. The method as claimed in claim 5, wherein the coating flows over, around
and/or inside any optical irregularities, distortions, protrusions, or
discontinuities of said matt surface to a sufficient thickness to form a

substantially optically flat outer surface.

9.  The method as claimed in claim 5, wherein the coating is applied by a technique
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10% & ()-90"10% & ()-S . 10% & ()-fY+@O0% & ()-Sy) 10% & ()- S 10% & ()-

0999ggghwhm@/8e6 10 & ()-'10%W & ()-s&10%W & ()- 10" 10" PCT/NZ01/00258
10"s<10% & ()-LL910% & ()- “iiiljjjkdEbC, &0 &Y"10% & ()-3@10% & ()- @

10 & ()- , 10%W& ()- ,3z10% & ()- "10% & ()-3kokkkkkkkkbC, &10

10% o0& ()-s&10% o0& ()- 10" 10" 10"L<10% & ()-@0% & ()-@ 10% & () -

kk! 1) mim-naBbCsaeced from & (group dngudipg: painting, 0opragwng, Spmtte#lmsym‘f?aov(ﬂ)
10% o0& ()- !&10% o0& ()-~nmmmnooaBbC, &10 c%g 10% o&'é $10% o

10%i0u0&’ () - 9109BesHIq, slugy copigng, hqmicakdeposiian, S5 éﬁﬁ@ﬁ?{d&ﬁfé&“

10' 0" <10% 0& ()-y&9 10% o0& ()- s6'10% 0& ()- 210% o0& ()-f0 10% o0& ()-!XS, ,

-10%0& ()-q qqr"rrs 109&' .() Y& . ( )i 1098 () -
t 10%&' ()-! & %&- %RV% b3S %ljnmé'%dg (S:laig 1y ngeémé El%et sltt%%%t@ng the matt surface
to provide the front screen with an optically smooth surface includes attaching

an optically smooth transparent film to the matt surface by a transparent

adhesive interposed between the film and the matt surface.

11. The method as claimed in claim 10, wherein the adhesive is initially applied to a

lower surface of the film.

12.  The method as claimed in claim 10, wherein the adhesive may be applied to the

matt surface independently from the film.

13. The method as claimed in claim 10, wherein the said adhesive and film are of
materials having substantially the same refractive index as the material having

the matt surface.

14. The method as claimed in claim 10, wherein the adhesive is capable of flowing
over, around and/or inside any optical irregularities, distortions, protrusions, or
discontinuities of said matt surface to a sufficient thickness to form a

substantially optically flat outer surface.

15. The method as claimed in claim 1, wherein the step of altering the matt surface
to provide the front screen with an optically smooth surface includes removing
the existing the material having the matt surface and replacing same with a

material having an optically smooth surface.
16. A display produced by the method as claimed in any one of the above claims.

17. A method substantially as hereinbefore described, with reference to, and as

shown in any one of the drawings.
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