; €3eBYTTUDVL( WK6XTBY\ hB, . | NFORVATI ON DI SPLAY TECHNI CAL FI ELD The present
invention relates generally to an i nf olmation display and nmore specifically
to multi focal plane information displays and a nethod of enhancing
information 5 extraction fromsane. BACKGROUND ART Any poten mwml"

tial
i nprovements in the input speed, conprehension and/ or retﬁmmwmumwm
i nformati on gained via reading would be clearly beneficial
spect r um oINHGRMATIONBISPIAYer se applications. 10 It is beliewed*t hat use
may be nmade of the readers subconscious to enhance the recogni sed consci ous
readi ng nechani sns typically enployed during the reading of books, conputer

screens, VIEGHNIGAIGKIFLDs and so forth. Current neans of increasing the
gquantity of information available to the reader have largely invol ved

ar oo, Honedls prsitaniepbamrauls sererayfio S 3o Fhe BRI R b SeSHEHRT 21 one

of the hunmpn_eye,. i .e., reducing. th t t. s) Ln.level
causes a SToMY dab TabCEHPRch Rablg i By meed, A hihng ThhiBiof

W ndo an . e been used single focal plane prior art displays
as al \tNZ‘Srna?’ft\gagué{ég}r?gl o enhanci ng the quantity of information available to
the reader without making the display overly cluttered. 20 Al though the use
of nmenus apd KdRd @D ARer ar chi cal display nmethods do enable the user to
access the'T‘e'q'%‘é'ﬂﬂTﬁr mation without the need for |arge display surfaces
or undue display clutter, they reduce the viewer's situational awareness.
Mor eover, AngYpdi@ftial igpfeeinkhteeini the enut tspeed, pniphehensien anddor gbtentiom of

al ways practical or desirable and are 2 unavoi dably slower to use than
cont i nuous infofthainaatrtdivid rradimgiveould Miblearly bgnsficial tonaiivide speeteum of ysrss

di spl ays have been utilised to address the above difficulties whereby two
or nore di spmayy diverssenapplicatipesast partially overlap, displaying information
in two or nore distinct focal planes. The viewer nmay thus focus ond%he 5

i ndi vi tlial Isiy belinved ghati use niay banmadereafi e 1grdess SYREPNEHRYS B ehRangs Jbe
accessing a nmenu or needing to nmake significant head/ eye novenents to scan
| ar ge di sphesoesided ecmsionRasting meshatisras typivally remplpyededuringathe rreading of
Interfaces: An Evaluation of a Display Design to Enhance Focused and

Di vi ded At tygBikd, @BmphiRf 5drseR, Ehuaddispfaly a@tbsdorthe Cameeat hzRB5f inoreasingeitiet he
link of transpar enP di spl ays on focused and/or divided attention. 10

Exanpl es quu];t?tﬁysoqqnﬁ)trfn%ﬂ&ﬁ QPailaBfd 1698 esREHAYE Narf & iyl eedd i @r@ingothe OF

war ni ng

font size to provide a greater quantity of text surface area. However, this technique
15  fails to overcome the inherent limitations of the human eye, i.e. reducing the text font

size below a certain level causes a significant reduction in readability.

Menus, layering, pop-up windows and so forth have been used single focal plane prior
art displays as alternative means of enhancing the quantity of information available to

the reader without making the display overly cluttered.

20  Although the use of menus and similar hierarchical display methods do enable the user
to access the required information without the need for large display surfaces or undue
display clutter, they reduce the viewer’s situational awareness. Moreover, they require

positive interaction by the user, which is not always practical or desirable and are
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nmessage interrupting a user concentrating on a docunent, or part of a

di spl ay screen being tenporarily obscured by a drop-down nenu. D vided
attention exanples provided by Harrison et al include using a video display
showi ng a col | eague during collaborational work, were the participant's
attention is 15 shared between the col |l eague and the work in progress,
e.g., a dremdvoilably stiovertense theacontmuousdy displayeshigfatmation.cases of i ndi vi dual s
needing to tine-share two information itens or "tasks' (divided attention),
and cases were individuals selectively attend to gne_task excluding the

ot her (f ociiiirlayer entmultiyfocaloplene displiys dsweieer wilised tataddress $hegbeveor the
potential benpefit OL the unfocused.ipformation item Dﬂ an i ndiyvi dual

focusi ng ofiiDENUeSVREEDY Y PRI Hispiay FFfesRiat Wipﬁﬁ’é" ¥Xflan, displaying

si mul t aneousl i splaying and anal ysing |largeliterary text is disclosed at
Che. Text Ar BReRen ¥ort rpore it Roetolgpes” ThesviRvaG ey i lopus oI <t ay
t echni ques. Loyed ar J . nd i I : Lment,
the. entd r e e Fors o ity e iRHRn BRRaleNRAEL WRnob e BIERENTD)
Each succegsi va: | . j i i b ¢ind t he

out si de of 8‘?#’%’&5&& tggﬁl&%vﬁn@hﬁéfgﬁte%gﬁy T *J‘%V&%‘b’gg?ﬁ°?? %ﬁé\?\%rg%}gy gllng%ebei ng
displayed in a larger font wwthin the spiral arc. The frequency of

occur r ence R daRinsubh 8s theuaksphrdns Legned Bierdyteifaeesndn Evalianve ofa Dysplay

| um nance, while its location is determ ned by the nean geonetri cal

posi ti on belewento Brkance Foersedand DividetAnertion, Bpirisah et AJGHT PdGakfedirepl ays of
the text in a conventional 5 formmay be overlaid on the spiral arc

r epr esent a{1995) exavhiaed thedinkhod transpagant displayeopfesysedianifor dividegratienéonyi ewer .

As the viewer scrolls through the conventional text, the high frequency
words are illumnated within the spiral, together 'Hh radi al |ines

ext endi®g FExamates of fooused attentien ingludg e compiisr pofHvare mé‘ QP OTAYNEer nay
thus see a neasure of a word's significanceg, its inte conne tion to other
10 vior ds amePshags TRIERERANGANIED EUCFRIFEION 0SSRl AR O USRRLIEF s t hus
presented with exposu{%e to t‘?\ﬁ battom up _structure of the entire docunent
and to a vaemegdtgmperarityQhscypd by 349NV Rken the contents. However, the
conbi ned/ over | appi ng di spl ay obscures a portion of the text spiral
arrangenent.. Further nor Is [ il i3plal0Cal

pl ane may @V@gd& ngt}ogcegglﬁlgﬁgRﬁ%ﬁ&%&%ﬁf%@g{%@ﬁ l%St a e‘”g§° t&ﬁgl gi ewer .
Furt her pri t r VivkiS Dol iofthl work! WERtthe/ SarbEiphns Mfenf@aiyl ess

Col | abor at isgéwﬁ)récﬁ%@?%%ﬁlplgglg%ﬁ@og?vf%ﬂe(’ e ey PR Vol 87, No. 8,
August 1299 1E8SR dnB ek wbrkiil @r sSé.§.68 drawing or document.
http://1\?;’\eb.ds%e fi8ckftn ¥6Y ol RERLTand b Rirkd , Profeciso g
http://web.media.mt.edu/~ishii/CB. htm by the sane authors discusses

conbi nat i orHZPisen epaitcensidérspbasgs vhintlblidhmischeedipg to timespatedye ifospatians. The

i ssue addressed by Ishii et al is creating a usable work space environnment
combi ni ng titeenserske {divided attontiom).cand sases dvere indidualseselegtipely aftend o QBE Kt op
and a dual sided transparent glass-board. The resul tal\%'(t9 Sé]'%t %m provhdes a
di spl ay surtaskcexchrlingthe lothen forygd aeniiony oHPWBYFT 1 SPECNGKRPEHRBIRERY o f ace

the user whilst any text/drawing witien by.any of the 25. :
col | abor at cﬁfsih%@ﬁ%tlaéb?’éﬁfﬁto?\g&l W%@cé‘ﬁ%t’ﬁ?"gﬂép?%%?Iﬁémc?&‘?%l&du%lrﬁog%stm ?n on
the conhi ned di spl ay. . Thi. ver cones the problem of inversion caused by
col | ab@toati%ﬂlfé&fgzwt}opilf?&g@ﬁ ‘opposi ng sides of a conmon transparent
panel . The neani ng of facial

Various means of simultaneously displaying and analysing large literary text is

disclosed at the TextArc ™ website http://textarc.org (15th April 2002). The display
techniques employed are highly unusual and innovative. In one embodiment, the entire
text of a novel for example, is arranged in concentric spirals. Each successive line of

25  the novel is written in miniature around the outside of the spiral, with frequently



4 gestures and body | anguage nuances of the coll aborators regarding
particular itenms in the workspace screén may be easily discerned. However,
again the display surface is essentially a single focal plane and thus does
not take full advantage of the preattentive depth-related capabilities of
the user, as described below 5 The benefits of nulti-|ayered view ng
screens, ioccpaing wordsr alstdsimgudisplaygdnin ehlergee domforahip thessmrapeic.i nfhehe

co- pendi ng Patent Application_ Nos. NzZ314566, Nz328074, Nz329130, |,

PCT/ Nz98/ Ofiepgney, af pearrenos Mt theadecument is, denoted: by dhe, yioyd §iifeRyvedtd

recognition and acceptance due . tp their, enhanced capabilities conpared to
convent i on&MIBINeey While, i locgfion is ‘git"s"&“&’}?lsb.y t?‘ﬁmﬁ% gﬁ%‘g‘Ft@cﬁlﬂ?c}‘?E}"ﬁ‘ﬁ?t % nown

I ti-f | pl di spl [ h Vi ' | jes. i
a1 ont | on PUBRBNeS DR E quist spiran A BpiFR b i o AR AR
f d t mbi I on. of i ' t | :
L anspat entorl PREr 4l oy, B UG kS CrgE el enh e BECDeBve

enri ched by?stsﬂglitpe%tfsp Eﬂe%iev%@fﬂ'sgs glge ?ﬁ%p ?&6%’ tE6bIPihe ToRVertBRMOSkE, She

di spl ays, S not been utilis us far as a neans 15 of enhancing the

readi ng/ i ”ﬁﬁg ﬂé@eﬁw dr@d afP ARENiRAted RAtHA QHE IspirflQ togdhthed SWitly rhdiel lines
i spla

i nformation yed on one focal plane to inprove the net effect on a
user conscigbsdiNg W &ih peint ietheispipdl @pntainig thepardt e focal plane. Such

i mproved effects could include i nprovenents in conprehension, perception,
retention, recall, interpretation and/or association with rel ated

i nf or mat i oA, vie@erlnay Harset aimeasnre of a vordls stgnificgsce fts detsrsonnestian to athef nat i on
has been the subject of extensive and prolonged research in an attenpt to
under stGndwondssanddtyxféectipe tecagen withia & Pl at ReeYieWeeis fhysgussspisg been
coined to denote the act of the subconzcious,niad i n _anal.ysing an £
processi ngexpasued td thobrEeMoND \HUEMIh Q5 theentite: SARmt angcRs2 oYarehe ©

vi ewer's conscious awareness.. 25 Wien viewing a | arge nunber of visual

el ements, dutprelptionships RETWASE tGCoBIYer ties in the visual characteristics of
el ements can lead to rapid detection by preattentive processing. 5 This
is significantly faster .t.hap r W i I aghigdch

el ement, sg'f‘mqvﬁf’s' ﬁgc%mn?cﬂ%vegl?&é%ggﬂ%?}“?’ Egecugéagi % pr o%rfejl&'? itielés/.té)%xg)ct |y what
properties |end th H. it oRfochlplaiS@by bbeen

t he subj ectan@@gtﬁﬁg@??ﬁ{%%ﬁ#%é@%@%ﬁf %%%lrhoﬁfr‘aglgﬁggﬂ t hr ee- dirprrensi oirllal

vi sual (gl u ] 1.90, SR thedg®lidr. have all been investigated
to di ségrn%ﬁgreaggg%{aﬁ%h@#&%\éf eat &traggg¥hat trigger effective preattentive
processi ng. Researchers such as Triesman [1985] conducted experinents using
target and hemedaryr S@taskiBNishi Frt al, tSeptive Deigassli Seangessatoliabprajien
features. Preattentive target detection was tested by determni ng whet her a
target el ervsdiaWeGommesieatiomsrofabs AGMWCAGM), AEMe Vol 33, Bp. Badrgisbiidh

di stracter el enents. Boundary detection involves attenptin ‘w% dg@ect t he
boundary f cantdeile tryprkadageribgd abtherwietysites Aitawisvebanedia mited mlﬁ‘e}g'f S adat ur e
set wwthin distracters. It maybe readily visuali segorgo. exanpl eh'gh t ared

ci rcle woulldtpévetnmediaanibpdu/ sk EBNEI PYsHE S HY SAVESES combingtion

e

R TR RE IR e TRR T S
ttenti o th f dist i ' i h
DL G RS ro A EEER UM P 1

of the nunmber of. ﬂek?a%:%,%&)ﬁ{/ﬁcalt&&ﬁﬁ%ﬁ HSa1SHdd frshsPreRt RS- BaYrd.V eThe

Simlar seafti™H Ions are used to classify boundary detection
searches as G REdY ' (a9 aghriabé @ahwhitht theeimaged of @ollhtasstiey
preattenti vreeglggag&isgag Oﬁrfgi(?ﬁ%meégagsg a?hi s 20 only all omsma?he user opfportuni ty
for a singlgoleROkppdt 8 ReENBe uSdH SvHilstraiy atert/drawings wiitieoi eyntang oef ghehuman
to consciously decide to |ook at a different portion of the scene. Search
tasks Eh asilabbRtss/atat estomativalyrappbars adthahp bosént drienfatiens en thegomtonetksec,

t hus suggesting that the information in the display is beiﬁ% processed in
paral | el unaisplapdedhis overgmessatheeproblem pf in@rsipavegused by colidboraingepsers
conposed of a conjunction of unique features, i.e. elt c,fne{/oi n .searfﬁrléb. Lhen
resear ch shewiinghat oppesing sidss abe qemmen garwarest #audle n{ S, BIUNGQTHEoRH e
above exanples, if a target is conprised for exanple, of a red circle set
W t hin 6 distractors including blue circles and red squares, it is not
possible to detect the red circle preattentively as all the distractors

i nclude one of the two unique features of the target. Wilst the above
exanple is based on a relatively sinple visual scene, Enns and 5 Rensink [
1 990] identified that targets given the appearance of being

t hr ee- di nensi onal




obj ects can also be detected preattentively. Thus, for exanple a target
represented by a perspective view of a*cube shaded to indicate illumination
from above woul d be preattentively detectable anongst a plurality of

di stractor cubes shaded to inply illumnation froma different direction.
This illustrates an inportant principle in that 10 the rel atively conpl ex,
hi gh- | evel gssomeeatd oddyplengimige adartces of thdi cndiaboretosd teggrdingypdracylaroitenss s
preattentively by the sub-conscious mnd. In conparison, if the constituent
el enents ofhetwarksitaow scrders may the ¢asibibdiscesmed. rdowevesmeainetre displanpwiace ke

apparent three dinensionaljty, sub] ects canpo reattentyel et ect
targets whessentiblys sigle fqcal Raneanditgps é‘%‘ér’l‘BF @Re hﬁg?‘f"laﬁﬁg‘f’ Ot\&“ﬁﬁ?"%@ﬂ?‘éﬁi on by
Brown et al n[5 1992] conf.irns é{gat it ('is thfﬁtl t hr ee- di nensi onal

ori ent at i ofiRthrEFlated ganabilities of e User, a3 AserRSIHelN -y det ect ed. Nakaymyama and
Silverman [ 1986] showed that notion and depth were preattentive

characteri stics a t UL - oS SCOPAGt: t : dto
over ot et arpeRps Chnuplete "WhFimer LREST I ObFIARE g i MREC
Rensink in [ et -hi ghe | eV ifaf [ iSatioANORI! URES ¥49881 Ng
processed E@Hx?cﬁgébf o@v&fxtéve l\Bi gtt}al&s@sntdie %&%& %&Eghidgg?. Q\'?jcg) glgsit} t he

ef fects of \gapkiia, S R01 S0, WerET/NZDRHB0YS t Andle PETYNAQY/DO0XIEt SreOfgatliifid er ent
bi nocul ar disparity relative to the distractors. Results showed a constant
response t iﬂ%?eaisfn"gTBBWf&’sﬂrEﬁi fekogrtitori MY @eptance dliestbriheit emhancetbeapabililines e
experinments were foll owed by conjoin tasks whereby blue distractors were

pl aced on gohpaed tdtanventiduial singledokatiplane disploys were | ocated on a rear plane
and the target 25 was either red on the front plane or blue on the rear

pl ane for stereo colour (SC) conj oin tests, whilst stereo and mytion (SM
trial s1Qit i Mheédsidipsincipts offknowm mhlsi-foedmians displays is Mﬁ?g“&\@efo‘ionéﬂmt‘sglé back
pl ane noving dowmn with a target on either the fron | ane novi n‘% .down or on

. ¢ . P
the back plappléssrtheir atjention tReug|of ¢hes fosplaplangsdndividyally ar 1q $EOMBEsIEAMARY g
trials were constant and hel ow t he 25Qnsec threshol d ar dl f the
nunber of deundrbycihe eembingiion of igjages ‘%é@?@&%i‘ia ﬁ%ﬂéalé'ggat“ﬁ%ar%gf%% nSfili d not
possess a feature unique to all the distractors. However, it appeared the

e Bt SRSy AT o ottt

interferen esearch was further

rei nf orced é@ﬁﬁ“@éﬁ@g% ﬁgguﬁc&% ofs'#té fhé@gﬁ ifl Mhs 0B Béenafilioéd BvP €iri aRThEank N

whi ch a se onsisting o ng an internedi ate-sized target 10
anongstgl arge i | iAab® assimAsfieid spdag ¢fethe alieweat moe obfusinigethsear ch
wher eb?/st he&teﬁg&gtﬁﬁé ééirrgg%g%gi n the samsIs pl ane as the distractors and
the preatt gpfdrgdiRtdipRayell sh@nsefscah pidner @bympioset thegedt effist piaaedsdrn a
separate depth plane to the distractors. The relative influence of the
total nunbegonsfiowhlys viexda@iise displagnin ¢rseparael fosal plang hSueh depraypd \affesEs t he
nunber of distractors present solely in the depth plane of the taregeji 15
was al so i rvoakt i maludd. iMhmvemsutst $n s bompighensininb BeICeRtions ¢ EtEKIoN oT alht ures
including the significant nodification of the response tine resulting from
the target ipteawetation end/abhasseriation with relatedindrmalifence trials, the reaction
times of all the subj ects displayed a direct correspondence to the nunber

f dist t whil st the t t. t trials.did. i h
Gepend@ioy. Tiumemsr s RbIe g s reerst oyt Bhidhles BefB ey ot
i t wh . di st C i . t
han Tor i Sty poisnesd ket h 3B eRORE it RiceOpl bR S0 B
of a plur a”ft%/ of d%{?tteﬁ/i\teo géesﬁh?'ﬂ§§b@e§ RilFR3N dette HeSRL 85/ihB Gubdohsiiomt | on
B enp PIgHH eV RIS RSP g

can enhance w th enhanced reaction/assim | ation

LLTes. 20 Lhiddid | driQY fb visuRERRIMRfioR wWhichondsnt beconad theefocus
descri bed dltrnéd %lcﬁgﬂisgl% An@VfRfcds 8k visu io

of the viewer’s conscious awareness.

25  When viewing a large number of visual elements, certain variations or properties in the

visual characteristics of elements can lead to rapid detection by preattentive processing.



avai |l abl e by harnessing the peripheral vision and subconsci ous perception
of the reader 8 (particularly in confunction with nufti focal plane

di spl.ays) to assimlate additional information sources sinultaneously with
the process of conventional reading in order to enhance the speed and

ef fectiveness of the whole reading/view ng process. The benefits of the

muf ti -1 ayeTkid iviseguifiguntly rfestersthan requiring @ubsar te hmdividually scinngach rederfient,

t echnol ogy described in the co-pending Patent Application Nos. NZ314566,
Nz328074, $irBhosisg,foPOR RESSIg0UOtheasattl POPENRSY/ gmly what propertics|lend
germane to displays using liquid crystal  displays (LCD)., There axe two nmain
types of Lihgmselvey yo pagatientéys prpsessyigghas,in dgelfibsen &%iSF‘aF%t, of, gubstaptiakmt 1 x

G110 o SISBRIk Sl S0P RSy EPRRT VI 6ot A s R otk BHL | ng
Gi ven cbl e et el lyhBrg e B s B R, LM e (P e © ' ©

conductive erial .. This i ally indiumtin oxide. The rows or colums
are connec?tg%&ltvSp?eﬁ{tglbtwgﬁ)erg&éﬁﬁgui ts that control when a charge is sent

down a particular colum or row The liquid crystal material is 15

sandw chedgh e sPEl?aé st AT 3955 RehdRtAoxpariderts RShA tdrgétAgd bourdary added
to the outer side of each substraté. A pixel is defined as the small est
resol vabl ejae&fonOih @Nattdiliao cBiskilfe preafterdivedesiares oPradtientive tangeteletection Each
pixel in a nonochrone inmage has its own brightness, fromO for black to the
maxi num vake tdsteddy Rbdmining ahetbeghtarget elepienew)s prosenibi ahsentwithinadleddir 20

i mage, each pixel has its own brightness and col our, usually represented as
a tripl@ obf backgramdatisteavtbrizlemeritnt Bagidare deteation: invelvesnatienpnting) to defget
integrated circuit sends a charge down the correct columm of qne substrate
and a grouti: bawrident fodmed bytre gwwp rafdargebelements Faith aEqueTyigual JGpU et ol umm

he- | | qui d vty disractas. (b aieybs kel JSuskied JACOIVR I AroesEamar b =
Control - RESSABE FReePBICH inge O At by e Py § R e, |
IR i e Rl
ot ch 1k B SRR BT s HUERR! BEARRISAS b B e B e

Liquid OryStal Juigh 3 SadtBRPRSE Recidfehhaidd EBristaa Siredpbidvel Sk, nufitien ofi | m

transi stors ar Iny swtching transistors and capacitors. They are

arranged i ny@radRkd,ithe Q8ureh & 456 16 Ub Préattestivel OSinsitht asarch tinar limitetions piexel
the proper rowis swtched on, and then a charge is sent down the correct
col um. Si nged eldasify bbendakéstectionsedrbists as peeatteitiven i nt er sects are turned
off, only the capacitor at the designated pixel receives 10 a charge. The
capacitor is able to hold the charge until the next refresh_cycle. Qnd i f
the amount Afwidedpreadehessholt itises ussdttn@la@fn@sp@ptwnél"é%ﬁs(%ﬂ%?ﬁ’%r%%ﬁierccﬂﬁt 4 it

can be made to untw st only enough to allow sqme |ight thgough. By doing

this i @0vergnlexlews theugerserpOrtui ,ﬂgn%ﬁ{ngﬁe ﬂ?‘ﬁ%iﬁ GFOE-5| TS glbrre-gvéleclgn

(L:)Ir i th? 2 grigzuf%gi%llte forl\éb%mgrll ng Icg ssciéuos%a ec ef & 10%1?6atlaegfpf%e%n?fpomdnggf eSS per
scene. Search tasks such as those stated above maybe accomplished in less than

200msec, thus suggesting that the information in the display is being processed in

parallel unattendedly or pre-attentively.

95  However, if the target is composed of a conjunction of unique features, i.e. a conjoin
search, then research shows that these may not be detected preattentively. Using the

above examples, if a target is comprised for example, of a red circle set within



15 A Liquid Crystal Display that can show col ours nmust have three subpixel s
with red, green and blue colour filter§ to create each col our pixel.
Through the careful control and variation of the voltage applied, the
intensity of each subpixel can range over 256 shades. Conbining the

subpi xel produces a possible palette of 16.8 mllion colours (256 shades of
red x 256 dikaatdersdficlgdiegrblue Gibdes abieed sgfrateh,uie)s n@Opdssihle o dutgattthd rdd spl ays
enpl oy several variations of liquid crystal technology, including super

tw sted neeitlé peeattentivielysaseall theidistragtorseimaluide one pethedwoamiquedfeatprgsiod the yst al
and surface stabilized ferroelectric liquid crystal. They can be lit using
anbi ent |i@geti n which case they are terned as reflective, backlit and
ternmed Transm ssive, or a conbination of backlit and reflective and call ed

transflectjve, There are al so.enissive 25 technol ogie ch as,Organjc
i ght B t IRt BARRe SHPRIG ih TBREgPoE RIRGA pHBPECall ToARg oERH B8 | y

onto t back .aof _t reti. ich are addressed in
[ qui o o y Benpiney 55 EntAL WAl Gk GuBline 3538 RcR of BFiup e RIS
panels 1. .All re ' ' IQaLd ons
pancl s Lyt ghEHRS BUAERel PRBHEIRRF MRk PBl g aRiBnpaBaluR O
adm ssi on gérs toe Widk A chbd %ﬁf{ﬁﬁetocﬁlﬁﬁ:tatet HiuBSndonOfrol hbovENRoglidskaIssi on
of the references states what their authors assert, and the applicants
reserve thg.Lighivelyo deldgthblRNatRondie aameaymamdtrmﬁ baitses Cahadéd theintplyi t ed
docunents. "It wll "be clearly understood that, although a nunber of prior
art publi cahingiRgticd fomef @iffepeht tdirebtionei This tithistrates faprimporsantqemcip¢ ittt i t ut e
an adm ssion that any of these docunents form part of the common general
know efge e elivalyt compledyehigRdmiehnohospt ofiperogivert Haee-dimensiopality tmaysbe
acknow edged that the term conprise' may, under varying jurisdictions, be
10 attri bupesbesdet iprevitteitévelynhy heciubsionsciens mindj daicompgEsane Hrihs gonstighert he
pur pose of this specification, and unless ot her%ﬁ' se not ed},l t he %}zrm
“conpri se' elments ofathe abave-fesciitgd enhes aF Fepprienfated o iemove dhe ppnargpl thigg o ¢ o
mean an inclusion of not, only the listed. c nents it . diregtly. ences,
but al so otdiféﬁnsmﬂﬁh%é‘t&l?JF‘?tﬁﬁz"E’@ﬁ‘BEﬁz}g?ﬂtg’eB'r&g‘})cg FREREIS W Wdf;avr%;t}e;s% ﬁ%‘%&géw |
al so be used when the term. conprised ' r iS4 6t o d
rel ation tdobfR&MHte. ngﬂél%@P@ﬁp%grﬁ%?rhgngoﬁag%o%iisésg] Ic{)ﬁfli%%atgétggﬁetgte of
the present. invention to e t : i priQbl tcfivell | @a&dted. 0

35 namshine el HRHGHS cErabQHRRT MuPTR . eALay (A

provid er aspects and advant ages of

the presentyl | gl eEfm PRRWRA tthdt'REAd: hﬁldegm R@relpRanémiveon
which is gi%%‘ﬁyﬁg%mggn%mﬁhlgianpﬂgg%ﬂl y. 20 Dl SCL$§1URE I NVEI\I?’?O\I Accor di ng

to one aspegb feritle MASBATrthdMRK, isRPedsépiedépth pouli ibdededitonmtehatine the
di splaying information for viewi ng by a user characterised by the steps of:
a) di spl ayidpgcRrdfmhbit. nThiseinfaedothe avdrk dehe by Eahs Rensiek inasuggesting that
di spl ayi ng secondary infornmation on at |east a second focal plane
high-level information is conceptually being processed by the low-level visual system

20  of the user. To test the effects of depth, subjects were tasked with detecting targets of
different binocular disparity relative to the distractors. Results showed a constant

response time irrespective of the increase in distractor numbers.

These experiments were followed by conjoin tasks whereby blue distractors were
placed on a front plane whilst red distractors were located on a rear plane and the target
25  was either red on the front plane or blue on the rear plane for stereo colour (SC)

conjoin tests, whilst stereo and motion (SM) trials utilised distractors on the front plane



peri pherally to said primary informatign, wherein said secondary

i nformation exhibits at |east one chardcteristic capabl e of augnenting the
effect of the primary information on the user. 5 As used herein, the
primary informati on and secondary information may be conprised of

al pha-nuneric characters, synbols, plain text, inmges, aninmations, video
sequences, mavingnip omvn tre tnfck pdane modng dgwatwith a nargetsomoéither sheafrbyt plane
representing information. The terns prinmary and secondary information are
not def i nevhovimgidofraroren thebackqdaneimoyngypst any hierarchical rel ationship
or degree of relative inportance between the 10 primary and secondary

information. Rather, the termprinmary jnformatjon is sinpl not es the

i nf or mat i oRepyts Hhovrd fisgregpanse time %pn%ndué]grm& H@i%&stﬂ?ﬁlaéggﬁei%&h%y
nor mal conggcious 1haught processes associ ated with.treading o i ew n

i mages. Thzgérﬁ?eﬁ tﬁ’iﬁ%@gar#‘ﬁﬁé Oigl?dﬁ’é‘iﬁ o?hl's&?%r[si (’)lﬁ?eglﬁaliﬁwg«ievreg\??%\?f hg t he
primary.infornmatio y_i.ncl , i i M | ed
assim I%ti 8h ﬂfﬁ Ea}r%eg éc}r@nl%oet:hosgeggr?egeégféée%goﬂﬁ%a'{on%ttlges d‘.s' gc%rgi r7151ﬁr6;7/d VB, O

i nformation, i ngludi i i 0 ed
abi 11ty 1 oopspltl; ' Bl BEUAG oBisTloRcaRUREF NG LRUBRNRAY in B MMIIBRE

i ndi rect| y%nteﬂfér@ﬁ%%frd?ﬂﬁ{bﬁ%&orsiiﬁ@H@cﬁéﬂﬂﬁle@r associ ations regarding the
primary information; 20 a greater understanding and conprehension of the
primary information; inproved retention and latent recall of the primary
i nf or mat i ohis PARESRCIE MWRYRRREr tdiRforcdgy Muloadaridy Sehaeffi 1§98]him prseries pf
information in isolation. The said augnenting effect on a user nmay be
achi eved byxperinishts iti whichyi segrchhasksemsistiag pf locétorgnart indrmediatessizgdotaeget ocal
pl anes, with substantially the same content and format as the prinmary

i nf or mt®i ommongstdmigayand griaHealistectonsitastedithe seriahmpiare ohtheserrch véhergbyghe

pl anes, with substantially the sane content in a diéferent format and/ or

vi sual appéagetrwas ensbedded by thasame plang pe headisteastors adsthe Rrrafgnisenaire of ¢ her

the primary or secondary information on a rearwar i spl creen before or
after di spithgseatshtwherdiiibe taégetwﬁﬂlaﬁ?‘?% sspp@,r@te\é%g&ﬁg}@w?ﬁq @ﬁs{r&c??r&h on a
forward di splay screen. the application of variable format to either or
both of said prjimary or sec a 10 i.nf ar, ' ' [ SHOhei i M ted
to speed, dQEJGRUVE éﬁb@‘f‘inf’? (S’g Qg‘?/ F‘éﬂa‘?“nétfefeocf{@%&a%{bré B! @barditds ei

depth) verses the number of distractors present solely in the depth plane of the target

15  was also investigated. The results showed a number of interesting features including
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

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

distractors located in a single depth plane.

Consequently, the use of a plurality of depth/focal planes as a means of displaying

information can enhance preattentive processing with enhanced reaction/assimilation

times.

25 Tt is thus believed that a means of overcoming the above described drawbacks is

available by harnessing the peripheral vision and subconscious perception of the reader




nmotion, |oom ng, scrolling, blinking, fading and/or size change. the
static use of format including but not “limted to speed, col our,
repetition, visual effects, notion, |oomng, scrolling, blinking, fading
and size change applied to either or both primary and/or secondary
information. 15 displaying graphics/inmges as at |east part of said
secondary (paftiouteatlyi imncamgynsbipe voth siult ifedahglage glisplaysy to pssemilate cadiditipnal
anticipating, associating or tri glgerj ng response by a viewer_view ng the
primary i nindemation sourcan §immligneppslycwith ieaproesss of gemventipeal reading WnQrdgk ¢ he
above. According to a further, aspect of the. preseni.invention, there is
provi ded atosphancethe gpeed @nghe ?FélVSIP@Bngbei‘ﬂlf’ll‘gwﬁﬁigg}éﬂe“f‘%ﬂoc?% at | east
partially overl appi ng display surfaces, capable of displaying Information
accordi ng he above- descr.ibed t hod. Thus, .whil rior r as
Cnoluded t hhedeReig af tBﬁa{P‘%&‘a‘ﬁ%ﬁﬁ{%‘{‘% sgrees, i Bafculdy Sesslﬁ:‘g%‘é% P}[‘JQ to
di vide attent] e t it ens, e aby lity : S iqagl e item
W th i e iPer PR 1R S Toupenfogl Paldeh pRBICARHT NS, PRSPy
13 [ nvol vegandsgi | Nz3dopid CPLTAlORbosRN hil CPETNAGHEUIA lard Cespedlimps the
potenti al advantade/ benefit of subconscious information assimlation during
focused or  giyindeslaRblgidiRNliqad ciistay displags @CIHENt invention may al so
|ncorporat§ exi sting technol ogi cal applications 5 displaying primry and
secondary information, presently directed to use in single focal plane

di spl ays amdé@r arehvee hiairs aypds sfcloiqaiar Crystal dDisplaysonsddaink somputee awmitorse
characteristic capable of augnmenting the effect of the primary information
on the usepassieusatriacandradiivegmawixa Rassivhrentrashigoid GrystehPisplays epq 2 siidet i on,
one of said primary or secondary information jncl|ludes_sinultaneousl

di spl a$® ng geid o supply Shy sharee tap Pavictlas Rixsl ondhe digplay: Greatips &h%ﬁ“gﬁtﬁ'ﬁér of

said first and second focal_ planes, Preferably, said witten rk.is

conpos ted_ of\Nltb_et%tol ﬁﬁjsdwéﬁcqlﬁﬁé\?sérﬁ@fognﬁéu@éﬁ flvfnﬁgﬁlft rg}srquéﬁ)ee%g?r%' yda
concentric spiral. In ope enbodi nen recurring .text, .t : .aye

i ndi vi dual IjVestToRs faads ﬁ%reetrmseaﬁe%%d%w ak gn&%‘éégﬁ%‘iﬁ?@@%&‘g t‘ﬁ)e/ t ext
item about the concentric iral. 1 f. i t item
frequency &F%cc er%eord%oiﬁﬂg%?reicﬁp%]cgeﬁoi Eegﬁh‘fé\%g i'S tg%%? tergl {}érgé

cor respondi g yagi abt Yy | HERS ol HTHAANCENOighiteciyis! rhdml s

Preferably, ter "of "said prinary or secondary information includes
di spl aygng @, RAChéLBetees B tW8 Iglds€ Qub¥ptates, and a polarizing film is added to the

outer side of each substrate.

A pixel is defined as the smallest resolvable area of an image, either on a screen or
stored in memory. Each pixel in a monochrome image has its own brightness, from 0
for black to the maximum value (e.g. 255 for an eight-bit pixel) for white. In a colour
20 image, each pixel has its own brightness and colour, usually represented as a triple of
red, green and blue intensities. To turn on a pixel, the integrated circuit sends a charge
down the correct column of one substrate and a ground activated on the correct row of
the other. The row and column intersect at the designated pixel and that delivers the

voltage to untwist the liquid crystals at that pixel.

25  The passive matrix system has significant drawbacks, notably slow response time and

imprecise voltage control. Response time refers to the Liquid Crystal Displays ability



As the viewer scrolls through the conventional text, the high frequency
words are 20 illumnated within the sprral, together with radial |ines
extending to each point in the spiral containing the word. BRI EF

DESCRI PTI ON OF DRAW NGS Further aspects of the present invention wll
becorme apparent fromthe follow ng description which is given by way of
exanpl e orntoyrefiesh the imagedisplayrse Impredize voltage semenhBandernige Massiyen@atrixs whi ch:
Figure 1 shows a sinplified perspectiye view of a dual screen di.;t{)clm%y

oper at i ng #hilityde drfiugnce only onepineleatar timer Wisadvolese 1oePRlind touply

i nvention. BES S FOR, CARRYI NG THE LNVENT] ON 5 Fi gure sho a
ML T ocRIXEh MECPATS BIoM SAioapr VA YRS YRRk e PER P

enbodi ment. of. t he rtestent i nvention. The display indicated by the general
ref erence W géﬂc‘{%‘rf ) is prelimnary conprised of a background screen (2)
orientated parallel with, but spaced apart froma foreground screen (3). In

th - ot | |
e pref er%tgﬁl‘lle@ g’gécm;@dal Y41 13912&&%%%%n& onP@ir %A 18#RR kL (TRY). 2Tin

t ransparen qul I'sp 10 panel s though the invention is

not necessi winkiyh £ ) SAingrliablort abbalathoiss Tiegaiednbaiurid d he
rearward screen to provide il'lum nation for the whole display (1). The
di spl ay scp@enson 3.glads sabstrafaclo addra®l epaficulirspikely iegpropdrirew isrsivitahed (5) or
secondary (6) information. Figure 1 shows primary information (5) displayed
on the 15 p@randitherss clegge {s3pntadvavisthe oonent golunfnorSimte alhof By othies pdvay/dbdt on t he
rearward screen (2). It will be appreciated that the converse situation is
equal | y f etiridohann irgerbdves preitumaed offnéuly txet ¢apacitos at thej desigaated pigbreceives he
rearward screen (2) and vice versa. The primary i nformat%on c&SI) g}gﬁ
secondtly amhangeailhercap@jtonisyaieichhold thaoehargeswifildhe BRexS reisesh qyFle; Apd if
synbol s, al phanuneric characters, ani matjons so farth. However, .the
cont ent 20thsfamomnt o ¥eliege sprphgdy n‘ﬁ? Fﬁ’ﬁtak E?)caf%“n]i%‘é‘ﬂ’t’ﬂ%ﬁ{l’ lgcﬂbﬁgn\?fi%\;ﬁ ng the
primary informatiqgn (5) .on the forwar creen (3 . i

benefi ci al VAMEenY oY) Q4 %ﬁ%&%ﬁﬁbﬁﬁuéuﬁ%@?i@%&%t}éﬁ% g)gafcat‘f%y
secondary infQrmation (,6)..,Thi hanci I t and
These. | nol el maemans THpria Giyte EEbSPHSL % GbELbntey Tl Mk EREheys ol

conpr ehensi d_of i pnformation (5), a greater retention,
per cepti OnO%rigfﬁg?lgpgéﬁﬁ},@%éﬁﬁg{%ﬁ- and so forth. As an exanple, a

i nformati on passage descri bing a geographical |ocation witten in

conveny §0n<’3a* Ligind t41NBish Y Wit Cafi GheRtolotks ifvet havkSthyeei subpixelsniitin med, i on
(5) inthe'tormof being read by a user would fall within the definition of
the primar yridf SidGihé eslo(bliltérs tb kedate dueh icofoor pixel. ofihrough thebearefyboomitals of

t he viewers conscious readi ng actions and occupying their direct attention.
A 1 epr esentaatlivaflatidn ofthe volthgerdpptied,ithe interisitpiof caqhi bpie! eAn renge oNey 258 shown
concurrently 5 in graphical formon the rearward screeﬁn ({(’g) iﬁ-zqthei
secondary ishidesneCombin{ig) the Bubpixelxerapvass yn Rassifler paletiesol 16-8 pilRnaePIPWst i qur e
1 whereby the primary information (5) is _a fext ssage describing the
sunri se oveRS@shedes oloiatl 2r256whedesioh SreenK o8 Shafgs P @“E‘)econdary i nf or mati on
provi des a visual representation of the actual nountain and rising sun. The
| ocation of the rearward screen (2) in second f . pl behi at 10
of the2fri fdayidi frvtHaliBiRYsnep yf%ﬁvﬁﬁfd" a?@ﬁ%%sn O?gl?dur“gs%P 2 ?Jr‘}h%%f)gﬁa

peri pheral,, subconsci oys. rene cant.ent e r id

i nf or mat i or?n‘leQ’tnﬁes‘{Pgegw%/g?e\gﬁ/inﬁraa?%é%fgrallt E%nywﬁggr%%%%tfg% {egl)%%%}ﬁieé llfglér will

therefore CXDRH S NiARA BROAEAL 1R AAAThEy W Rt whpanisiont

surroundi ng eature descr In the textual descriptions) on the
forward scrg ill%@/hﬁéfl)cagélﬁfw‘é}é“ﬁnhélﬁisrreﬂ@cﬁﬂkﬁ@cﬁﬁpﬁfdi termoel TrAnsmissiee,ratai ve
techni que to enhance the reéeadi ng speed of a user is to display a particular
pi ece of texdmMifatidhCofBacki andi reflevtiva ahd nal(cd)tramafledtivef dhexerate glse gatiss{\®)
whi | st di splaying the next section of text to be read on the rearward
screen 252) @ehidisgiscwohdaOyganid bigheEindting Bjodes;ad secboel@aicy Whisheigei #n ( 6)
thus pre-fetches the text 20 about to be read by the user and thus prines
the users sinperdircty entocthddackoebthe aetin Which arrjaddressed By the SamE PANDAL 38 ¢ j g
believed that this subconscious inbibing of . Qﬁpadqitiogﬁﬁ)texg i ncreases
the quant it iquid Crsta Pisplays. Abeseglevisesars gesorged pergalign 3s i PRSI v i ncreases
t he readi ng speed and conprehensi on of the whol e nessage. |nstead of

di spl ayi ng the secondary information (6) sinultaneously with the primary 25
information (5), it may alternatively be shown slightly before or after

di splaying the primary information (5) respectively providing a
pre-conditioning or re-enforcing effect on the user reading the primry
information (5). It will be apparent to those 16




skilled in the art that many variations and pernutations are possible
regardi ng the content of the primary afd secondary information (5, 6), the
focal, pl ane location/orientation of their respective displays (2,3), and

t he manner of displaying the primary and secondary information (5,6,)

wi t hout departing fromthe scope and spirit 5 of the invention, It wll be
equal | y appHrreferencosmtineliding aug paicots arqeatenh epplivetiensseitad| ip this speeificatiad of

i nformati on shown on exactly two |iquid crystal djsplays, provided that the
ef fect of aeewirehy incerporatedirby refgrenaeat Nen afimissioni ispmade dhat ranyheafereese f or m)
is augnented by the peripheral assim|latign of the secondary information
(6) bei ng eAnsiiuissquiosrto nhegdiscligsign, pE thegeterenses, stales &i%ét &’ﬁgta“fl}%?ﬁﬁsﬁ%’

greisj cri bed &Etyip%ﬂ;éi%w?%%ﬁﬁ% Fiskhip PEIBRER T wismiaER ufpt oD B the
cri bed o ! that b
ccope Cher GRG0ttty APRT ey RRORhOEIEL atlohl d nBRE dr ity ke 11

vi ewi ng by &Maﬁsnscﬁéw&%ﬁ ioslf‘e@?ihyth}shgfe%&ﬁg%lo&f ot cBRStRRSh A ssiirsbayi ng

. ) ol !
primry i nformation on a rst toca ane, and - displaying secondary

i nformat i 05}1fo flest ABEIMEtS 6N Padk WFathe RbM@foNt geneail knbivigdge Min ithé artjTt i on,
wherein sald secondary information exhibits at | east one characteristic

capabl e of NeWIERMNd Y it 2ty /hdreotntef. the primary infornation on the user. 2.
The method as clainmed in claiml1l, wherein the primary informtion and

secondary information are selected fromthe group conprising al pha-nuneric
char act er sIt By sdk@bwledgbdithatt thet terr negmprised nnayt irsles ,varying: gurssdipiionsebe a
conbi nation of sanme and any neans of visually representing informtion. 3.
The metGodaasbutediwitaceither eh aixoiugiveor ehdnelnsive wieaniagn Hordhe apgposs PEEYS of t he
secondary information on a user view ng the pri mar%sj ff rrmati on _i.ncl udes

n

one or nor epesificationrandrgmess otherwise mofes; therfemp "amp hayp apdadugiye
contained by the primary infgormation; - an inproyved readi ngd/ of:

conpr ehensisanwgerde. &t huflcRe talisn tor jrepy aBe‘rnSﬁ‘is\?E %ﬁﬂgﬂgg@, 9{err{ﬁtleded or
related facts (directly or, indirectl i nk NUANECES.e [N

associ at i ofSTPEREAith Ipeqy P RERG i ﬁ%’% : tloghr(f;r ‘y&éﬁ’gglggt‘eg&ﬁ e?%t g?\di ng
and conpr ere]:ﬁerr]rfén g 'IQIIis ;art}eonﬁ(re TR a¥o b2 u8Ed WhérPhe term ‘comprised’ or 'comprising' is

15  used in relation to one or more steps in a method or process.

It is an object of the present invention to address the foregoing problems or at least to

provide the public with a useful choice.

Further aspects and advantages of the present invention will become apparent from the

ensuing description which is given by way of example only.

20 DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a method displaying

information for viewing by a user
characterised by the steps of:

a) displaying primary information on a first focal plane, and



18 - inproved retention of the primary information; - inproved |atent
recall of the primary information; andfor - a nore rewar di ng experience
than obtained by viewing the primary information in isolation. 4. The
nmet hod as clainmed in any one of the preceding clains, wherein the said
augnmenting effect on a user is achieved by displaying the secondary
i nf or mati on orb)ul dispkying owsebndsnanafdrmatien eruindt keasti al sgeonfl efosahplenent ent
and format as the primary informatiagn. 5. The method as clained in any one
of the preceding creaiphgrallihéd esad ¢ REMEEY JINEWERHAD THeEsinespidofeeondanyt i s
achi eved by displaying the secondary .informatjaon.on tiple focal planes,
with substantiall yquy%ag%gx Ht éh{eagﬁrpng Garactershi °?P3ﬂmfpw g e, al
appearance to the i i nformat.ion.. 6. The nethod as clainmed in any one
slizelat thep g i

of the preceding c HPRIy,Infqrmag dhEnting effect on a user is
achi eved by displaying one of either the primary or secondary information

on a rgarwqrd dj ay - ar,af I b : sai d
pri mar ? o\rl\gg él?:%dn a%l?}’ tlhﬁfcp%ﬁg%’ %ﬂ%&ﬁmﬁ gf&ﬁ“&%ﬁ@%ﬁ%@a%ﬁﬁ%%@ ed met hod
as_cl ai medof foRNuREfe Harkdiéts RyABEA! Plirclodl, MiagethBiAbflors6idsqbdudrasent | ng
effect on a uger I's achi eved by the application of variable format to
ei ther or betfbRbhtisiblsaRlc 478 My 6ihes fe@tddysualy fspraatiting infoeadomg, but not
limted to speed, colour, repetition, visual effects, notion, |oom ng,
scrolling, blinking, fading and/or size change. 8. The method as clained in
any one of Théeerpisquitnarggnd|sacorlaryninforaiation laee seti dbfimed te infengr nédessarilion a
user is achieved by the static use of format including but not limted to
speed, col suggestr mpehietarchigalviektiahshiy fos glegreenef redative| imertance betyigens they) | j ng,
bl i nki ng, fading and size change applied to either or both prinar, nd/ or
secondt0y prifneryrand mpn@afym@ﬂﬁ’étﬂ%dRa@%lﬂa?F%H‘Prﬁn%()ﬂngﬁ@ag?n th¥Pecedi ng
clainms, wherein the said augnentin ffec n.a user i.s ach

Bt virdsd eugei & &

i d
di spl ayi ngderaigsihesinformgtion Reing: vipwed dirpciy by e Usey aé‘gc&%i'@é/rswe? B4t i on
b of ol Citime ST ot ehonn o oo S o
L1 gger i ngneERplGRREcioys thaptbhpe B A AAEVSF Feadig W viding fRERE! 10 "9, 01

nmet hod as clainmed in any one of the preceding clains, wherein one of said
primary or secondary i 190 i DG HAE DS 18t ViRRERUAS YriflaPinfothiador 11 or
a substanti sb@;&feétﬁof(}&@éé%@a??éﬂn V\D#%ﬁo%rrll a S{I‘ ngl e ocgl pa}glne. 11. The
met hod as ?ﬁaS}lHaqdé RuflsHoMidGedWfierein said witten work is conposed of
text itens arranged i n an enclosing geonetric pattern, preferably a
concentric

15 = an improved assimilation of the content or message contained by the primary

information, including reading and/or comprehension speed;

= an enhanced ability to perceive embedded, implied or related facts (directly or
indirectly), links, nuances, innuendoes or associations regarding the primary

information,
20 = a greater understanding and comprehension of the primary information;
. improved retention and latent recall of the primary information;

. more enjoyment than experienced by viewing the primary information in

isolation.

The said augmenting effect on a user may be achieved by,



spiral. 12. The method as clained in claim10 or claim11l, wherein
recurring text itens are displayed i ndivi dual |y at a nean geonetri cal
position between occurrences of the text item about the concentric spiral.
13. The nethod as clainmed in any one of clains 10-12, wherein the text item
frequency of occurrence in the witten work i s denot ed by a correspondi ng
variation #n idisglaging yheosecondainmfiarenatibn phenultple focad plangs) witthsibstentidly as
claimed in any one of claims 10-13, wherein the other of said primry or
secondary i nf otheweine noritent| and dernutit spthayprimprginfermation; of said written work in
a conventional typographical |ayout. 15. The rret hod as clainmed in any one
of clainms 10-14, where in use, as a viewer ?ﬂ?ortlon of %\
witten wotk, @@R‘@ylp‘ééhﬁsse@em }nrf@“iaﬁ‘ogé’Pdn‘blHP v7l plred St sybsEgn fye t han

the whgl o d within th i
Shape. 16, Thotsoeseosent B iieE bri ARk b W e dpfedis g e BAEEEY £.C,

r eads id portlon 1fn_the witten work, text |tem; occurring in said
porti ort’ and oc Q’rmrethan once in the whole witten work are
di spl ayed with radl al lines extending to each point in the spiral

cont ai ni ng.th_eg% mg e 6 TG o6 G Rlarpl A cdHonh) MomELHCI Birdagast (o

at |l east parti appl ng urfaces, "capabl e of displaying

i nformation ac ﬁggﬁg%greteﬂ befige Blehﬁadd@;ﬂaﬁhgmmheﬁbmm priganf orcdeabmdaryl - 16.

18. A method su ntially as herein before described, with reference to,

and as shown i fhibheatReGARAYArddisplayweiegn. 19. A nmul ti -focal pl ane di spl ay
substantially as herein before described, with reference to, and as shown

in the acconpanyi ng drawi ng. . A@R A@. A Y. A . A Y. A

A Y. A@. AY. A, %eﬂaﬁpllé@nﬁoﬁvaﬁ,aﬁleﬁpfma‘-t\(b eitiveroardothypf geid priplapKaxgecondary

, P~ytoj e_YV] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] cag cal cal ca‘l% 1ca] cajc
a] cal] cé)ca Ul ciufpuosjtiva)ivelpdiRg, Wtams Jicted 40 speed, colour, repetition, visual effects

motion, looming, scrolling, blinking, fading and/or size change.

= the static use of format including but not limited to speed, colour, repetition,
visual effects, motion, looming, scrolling, blinking, fading and size change

applied to either or both primary and/or secondary information.

15 = displaying graphics/images as at least part of said secondary information capable
of eliciting a priming, pre-fetching, anticipating, associating or triggering

response by a viewer viewing the primary information.
. any and all combinations and/or permutations of the above.

According to a further aspect of the present invention, there is provided a multi-focal
20 plane display including at least two at least partially overlapping display surfaces,

capable of displaying Information according to the above-described method.

Thus, while prior research has included three attentional components, i.e., an
individual’s capacity to divide attention between two items, the ability to focus on any

single item with minimal interference from other items and the recovery time/latency
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15  In a further embodiment, the text item frequency of occurrence document in the written

work is denoted by a corresponding variation in intensity or luminance of the text item

Preferably, the other of said primary or secondary information includes displaying a

portion of said written work.

As the viewer scrolls through the conventional text, the high frequency words are
20 illuminated within the spiral, together with radial lines extending to each point in the

spiral containing the word.
BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the following

description which is given by way of example only and with reference to the
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with, but spaced apart from a foreground screen (3). In the preferred embodiment

B

s

shown in figure 1, both screens (2, 3) are transparent liquid crystal displays LCD
10  panels though the invention is not necessarily limited to same. A back-light (4) is

located behind the rearward screen (2) to provide illumination for the whole display

(1).

The display screens (2, 3) are each capable of displaying either primary (5) or
secondary (6) information. Figure 1 shows primary information (5) displayed on the
15  forward screen (3) and secondary information (6) displayed on the rearward screen (2).
It will be appreciated that the converse situation is equally feasible, ie the primary
information (5) being displayed on the rearward screen (2) and vice versa. The primary
information (5) and secondary information (6) may both be comprised of any form of
text, symbols, alphanumeric characters, animations and so forth. However, the content
20  of the secondary information (6) is such that a user viewing the primary information (5)
on the forward screen (3) would receive a beneficial affect due to some enhancing or
augmenting quality of the secondary information (6). This enhancing quality may take
many forms and these include, but are not limited to an increased reading and/or
comprehension speed of the primary information (5), a greater retention, perception of
25  related information and so forth. As an example, a information passage describing a

geographical location written in conventional text on the forward screen (3) the
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10  of the primary information on the forward screen (3) results in only a peripheral,
subconscious awareness of the content of the secondary information to the user

viewing the primary information (5).

The user will therefore experience a greater sense of the actual physical shape and
surroundings to the feature described in the textual description(s) on the forward screen

15  (3) enhancing their reading experience.

An alternative technique to enhance the reading speed of a user is to display a
particular piece of text as the primary information (5) on the forward screen (3) whilst
displaying the next section of text to be read on the rearward screen (2) as the
secondary information (6). The secondary information (6) thus pre-fetches the text
20 about to be read by the user and thus primes the users subconscious to be more
receptive and aware of its content. It is believed that this subconscious imbibing of the
additional text increases the quantity of information accessible by the mind and

ultimately increases the reading speed and comprehension of the whole message.

Instead of displaying the secondary information (6) simultaneously with the primary
25  information (5), it may alternatively be shown slightly before or after displaying the
primary information (5) respectively providing a pre-conditioning or re-enforcing

effect on the user reading the primary information (5). It will be apparent to those
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It will be equally apparent that the invention need not necessarily be comprised of

information shown on exactly two liquid crystal displays, provided that the effect of
viewing the primary information (5) (displayed in whatever form) is augmented by the
peripheral assimilation of the secondary information (6) being displayed on one or

10  more focal planes distinct from the primary information (5).

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 thereof.
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1. A method displaying information for viewing by a user
characterised by the steps of:
peripherally displaying primary information on a first focal plane, and

displaying secondary information on at least a second focal plane to
said primary information, wherein said secondary information exhibits
at least one characteristic capable of augmenting the effect of the

primary information on the user.

2. The method as claimed in claim 1, wherein the primary information and
secondary information are selected from the group comprising alpha-numeric
characters, symbols, plain text, images, animations, video sequences, a

combination of same and any means of visually representing information.

3. The method as claimed in claim 1 or claim 2, wherein the said effect of the
secondary information on a user viewing the primary information includes one

or more of;

an improved assimilation of the content or message contained by the

primary information,
an improved reading and/or comprehension speed;

an enhanced ability to perceive embedded, implied or related facts
(directly or indirectly), links, nuances, innuendoes or associations

regarding the primary information;

a greater understanding and comprehension of the primary information;
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improved retention of the primary information;
improved latent recall of the primary information; and/or

a more rewarding experience than obtained by viewing the primary

information in isolation.

4. The method as claimed in any one of the preceding claims, wherein the said
augmenting effect on a user is achieved by displaying the secondary
information on multiple focal planes, with substantially the same content and

format as the primary information.

5. The method as claimed in any one of the preceding claims, wherein the said
augmenting effect on a user is achieved by displaying the secondary
information on multiple focal planes, with substantially the same content in a

different format and/or visual appearance to the primary information.

6. The method as claimed in any one of the preceding claims, wherein the said
augmenting effect on a user is achieved by displaying one of either the primary
or secondary information on a rearward display screen before or after
displaying the other of said primary or secondary information on a forward

display screen.

7. The method as claimed in any one of the preceding claims, wherein the said
augmenting effect on a user is achieved by the application of variable format to
either or both of said primary or secondary information including, but not
limited to speed, colour, repetition, visual effects, motion, looming, scrolling,

blinking, fading and/or size change.

8. The method as claimed in any one of the preceding claims, wherein the said
augmenting effect on a user is achieved by the static use of format including

but not limited to speed, colour, repetition, visual effects, motion, looming,
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scrolling, blinking, fading and size change applied to either or both primary

and/or secondary information.

9. The method as claimed in any one of the preceding claims, wherein the said
augmenting effect on a user is achieved by displaying graphics/images as at
least part of said secondary information capable of eliciting a priming, pre-
fetching, anticipating, associating or triggering response by a viewer viewing

the primary information.

10.  The method as claimed in any one of the preceding claims, wherein one of said
primary or secondary information includes simultaneously displaying all or a

substantial portion of a written work on a single focal plane.

11.  The method as claimed in claim 10, wherein said written work is composed of
text items arranged in an enclosing geometric pattern, preferably a concentric

spiral.

12. The method as claimed in claim 10 or claim 11, wherein recurring text items
are displayed individually at a mean geometrical position between occurrences

of the text item about the concentric spiral.

13.  The method as claimed in any one of claims 10-12, wherein the text item
frequency of occurrence in the written work is denoted by a corresponding

variation in intensity or luminance of the text item.

14. The method as claimed in any one of claims 10-13, wherein the other of said
primary or secondary information includes displaying a portion of said written

work in a conventional typographical layout.

15.  The method as claimed in any one of claims 10-14, where in use, as a viewer
reads said portion of the written work, text items occurring in said portion and

occurring more than once in the whole written work are illuminated within the
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more than once in the whole written work are displayed with radial lines

extending to each point in the spiral containing the word.

17. A multi-focal plane display including at least two at least partially overlapping
display surfaces, capable of displaying information according to the method as

claimed in any one of claims 1-16.

18. A method substantially as herein before described, with reference to, and as

shown in the accompanying drawing.

19. A multi-focal plane display substantially as herein before described, with

reference to, and as shown in the accompanying drawing.



