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relates generally to an information display and nore specifically to nulti
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I nput speed, conprehension and/or retention of information gained via
reading would be clearly beneficial to a wi de spectrum of users in many
diverse.apﬂﬁﬁﬁﬂudﬁﬁﬁﬂiéﬂ$ELA§'believed that use may be made of the readers
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significant reduction’in readability. nus, |ayering, pop-u ows and
so forth haygrbesrdsedns N9l e focal plane prior art displays as
alternative neans of enhancing the quantity of information available to

the reader without making the display overly cluttered. 20 Al though the use
of nmenus angaekGrROINDARTAr chi cal di splay nmethods do enable the user to
access the tTequired I niornmation wthout the need for |arge display surfaces
or undue display clutter, they reduce the viewer's situational awareness.
Mor eover, tAmy potegtink enproysinenty dnithe enpud tspeed, tppmpinehension  andfor gbtentiom of

al ways practical or desirable _and are 2 _ .
information gained via reading would be clearly beneficial to a wide spectrum of users

in many diverse applications.

10 It is believed that use may be made of the readers subconscious to enhance the
recognised conscious reading mechanisms typically employed during the reading of
books, computer screens, visual displays and so forth. Current means of increasing the
quantity of information available to the reader have largely involved decreasing the
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



unavoi dably slower to use than continuously displayed information. 7
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to address the above difficulties whereby two or nore display screens at
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Divided attention examples provided by Harrison et al include using a video display
showing a colleague during collaborational work, were the participant’s attention is

15  shared between the colleague and the work in progress, e.g., a drawing or document.

Harrison et al considered cases of individuals needing to time-share two information

items or ‘tasks’ (divided attention), and cases were individuals selectively attend to one
task excluding the other (focused attention). However, no specific exploration is made
of the potential benefit of the unfocused information item on an individual focusing on

20  another information item/task.

Various means of simultaneously displaying and analysing large literary text is
disclosed at the TextArc ™ website http://textarc.org (15™ April 2002). The display
techmiques 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




3 7 October 2005 occurr i ng words al so being displayed in a |arger font
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i ssue addressed by Ishii et al is _creating a usable work space environnent
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However, the combined/overlapping display obscures a portion of the text spiral
arrangement. Furthermore, the sheer wealth of visual input in one focal plane may be

15  distracting and hinder preattentive intake by the viewer.

Further prior art work by Ishii H et al, “Tterative Design of Seamless Collaboration
Media”, Communications of the ACM (CACM), ACM, Vol 37, No. 8, August 1994,
and the work described at the web sites http://web.media.mit.edu/~ishii/TWS.html, and
http://web.media.mit.edu/~ishii/CB.html by the same authors discusses combination
20  computer display/whiteboard-type transparent displays. The issue addressed by Ishii et
al is creating a usable work space environment combining the benefits of a computer
screen interface, a physical desktop and a dual sided transparent glass-board. The
resultant system provides a display surface on which the images of collaborative
workers appear to face the user whilst any text/drawing written by any of the
25  collaborators/users automatically appears with the correct orientation on the combined
display. This overcomes the problem of inversion caused by collaborating users

writing on opposing sides of a common transparent panel. The meaning of facial
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I nprove the net effect on a user consciously viewing the display on a
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conpr eh@nsiThe, basierprimpiploof kuetenmitdfocal plané isplay$isahitthé aieweR cafstidtisly
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Therefore, although the viewing experience may be enriched by the potential sense of
depth provided by such composite displays, it has not been utilised thus far as a means
15  of enhancing the reading/image assimilation speed of the viewer, nor of using the
information displayed on one focal plane to improve the net effect on a user
consciously viewing the display on a separate focal plane. Such improved effects
could include improvements in comprehension, perception, retention, recall,

interpretation and/or association with related information.

20  The manner in which human beings process visual information has been the subject of
extensive and prolonged research in an attempt to understand this complex prdcess.
The term preattentive processing has been coined to denote the act of the subconscious
mind in analysing and processing visual information which has not become the focus

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.




m nd in anal ysing and processing visual information which has not becone
the focus of the viewer's conscious awareness. 25 \Wien viewing a large
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P be readily detectable if set amongst a number of square shaped distractors. In order to

15  test for preattentiveness, the number of distractors as seen is varied and if the search
time required to identify the targets remains constant, irrespective of the number of
distractors, the search is said to be preattentive. Similar search time limitations are

used to classify boundary detection searches as preattentive.

A widespread threshold time used to classify preattentiveness is 200-250msec as this
20  only allows the user opportunity for a single ‘look’ at a scene. This timeframe is
insufficient for a human to consciously decide to look at a different portion of the
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.

25 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



scene. Search tasks such as those stated above nmaybe acconplished in | ess
than 200nmsec, thus suggesting that the information in the display is being
processed in parallel unattendedly or pre-attentively. 25 However, if the
target is conposed of a conjunction of uhique features, i7&XcCtabené(@h n
search, thepisheGeR" ﬁ@mﬁﬁ@vﬁ}l{; Riklek HAE Sed BiutQl iR rﬁ»?:pggéiﬁg t8 rfegécﬁ g@ edel y.

Usi ng the above exanpl es, a target 1s conprised exanp ared
circle set wirélbipfeatterftively aPall tRO@Btractirs inchedese d1bé Hb QRighE funeks 6f A and
red squares, it is not possible to detect the red circle preattentively as
al | the distargstt ors include one of the two unique features of the target.
Wi | st the above exanple is based on a relatively sinple visual scene, Enns
and 5 Rensink [1990] identified that targets given the appearance of being
t hr ee- di nend¥lilstltholapest sxamaple db dmstsk ot et eadatisglp simenle enisval sbgne, Byos anflor
exanple a target represented by a perspective view of a cube shaded to

i ndi cat i | Rensinka{ 19981 fdeptified tipb taggats aivee thepppatrargegfiheing heecdimgpsienal
anongst a plurality of distractor cubes shaded to inply illumnation from
2 di £ 1 er ont OierE R a0 byrpteciod PEEAFRIEDY. oS Pﬁaﬁgﬁﬁrtﬂﬁﬂ frpEeseRfeq R¥e 10

the relatively c | ex I gh-1 evel . concept of .perceive

thr ee. d renBYSRGRVE, oyt bub PatECR et RGBS pm sows,rorlh be: ous
m nd. I n conpali i c |k ue enent s, sgrlhed
cubes are r g?e {r;tl 3{3}%8 te%%glre e%géltéésﬁ hhegggfolgt&eér?“ ﬁ?ée%ze’r Eﬁ?ﬁ%@%ﬁgggﬁi ﬁﬁyﬁ 19
subj ects ca - D hMEnt Wlebidn. t | ] A di for -
exanpl e. Adglﬂﬁlitl%%&@%grl men%ﬁzgt I'on ‘%“y’ g&%\%}%ése@t%gtqﬂ[ﬁ%gﬂ @g?ldf@%%tﬂﬁat it
is the t ' ' h-SVeR ChbRiRpt bRpASEIQEd SHrbs.dirh@isionali b

preatt e‘irllcl?i vgesﬁéég%vg???élwaﬁla@%wam lg%gl Si f’verlrran [ 1986] slhowela, I%lﬁ}ét ©
motion and grRbLeiprattBitBRly B thevdib-coRadiagt Binids thesmpatsdr) af thewohdtitiemr e,
stereoscopi ¢ depth could be used to overcone the effects of conjoin. This
rei nforced thamentrdf ttlenbotryddsorisedRantes nke ferorientai@btol renaviedhe appagént |thnee|

information is conceptually being processed-by the | owlevel visual system
dimensionality, subjects cannot preattentively detect targets which have been inverted
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for example. Additional experimentation by Brown et al [1992] confirms that it is the
15  three-dimensional orientation characteristic that 1is preattentively detected.
Nakaymyama and Silverman [1986] showed that 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
20 ofthe 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



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 tinme irrespective of the
increase in distractor nunbers. These experinents were fonCg@t@belb@O%nj oi n
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pl ane noving up. Results showed the response tine for SC and SMtrials were
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the target presence or absence. In the target absence trials, the reaction -
ti mes of al thetsearch mijessblyshaliasget aas dlased ohi a epiratealeptisplamderthedistradtérs. number
of distractors whilst the target present trials did
The relative influence of the total number of distractors present (regardless of their
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 It 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
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either on a screen or ) ) ..
given rows made from a transparent conductive material. This is usually indium tin

oxide. The rows or columns are connected to integrated circuits that control when a
charge is sent down a particular column or row. The liquid crystal material is
15 sandwiched between the two glass substrates, 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




stored in nenory. Each pixel in a nonochrome inmage has its own brightness,
fromO for black to the maxi numvalue (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 %f red, green andQstaker 2005

I ntensi ti esto refre§i/the ifiaga dplesed. TMifretidé eerra}%%n&br Hﬂﬂérsstﬁé‘ﬂfssﬁe(iﬂﬁ?iﬂ@
down the correct colum of one substrate and a ground activated on the
correct rovahifity tohiafloérveronlybre pixel ansltine! UWheh RbRigEE tapplied Reuiesdt dnst ed

pi xel and that delivers the voltage to untwist the liquid crystals at that
pi xel . 25 Tpiagel tespivels arunidit alyspatiainentsigwhich ardtkes irmages afyear figlzglhy sl ow
response tinme and inprecise voltage control. Response tine refers to the

Li qui d Cryskekingiimeomdsast. abi | ity 9 7 October 2005 to refresh the image

di spl ayed. Inprecise voltage control hinders the passive matrix's ability
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able to hold the charge until the next’refresh cycle. And | t he anount of
vol t ageiGsuppthfge.t Thé bepaitysisalbld o Kol @i dHaygC@iiflthé hod refréshCiBlePAnABEe tO
untwi st only enough to allow sone |ight through. By doing this in very
exact, ver ytheammuht ofheslege supplicditquhalcrgstylsis ahrebilbpé@yslledrit cdrcled Made @5 €y
scal e. Most displays today offer 256 |evels of brightness per pixel. 15 A
Li qui d Cr ysurdiisbionjyl enoughdo atlaw somenlight| through.mByt dbiag dhis hin eerysenapt, velhs wit h
red, green and blue colour filters to create each col our pixel. Through

t he car ef ul sealhinersments, Liquid Crystal Displays can create a grey scale. Most displays today

offer 256 levels of brightness per pixel.

16 A Liquid Crystal Display that can show colours must have three subpixels with red,
green and blue colour filters to create each colour pixel. Through the careful control
and variation of the voltage applied, the intensity of each subpixel can range over 256
shades. Combining the subpixel produces a possible palette of 16.8 million colours

(256 shades of red x 256 shades of green x 256 shades of blue).

20 Liquid Crystal Displays employ several variations of liquid crystal technology,
including super twisted nematics, dual scan twisted nematics, ferroelectric liquid
crystal and surface stabilized ferroelectric liquid crystal. They can be lit using ambient
light in which case they are termed as reflective, backlit and termed Transmissive, or a
combination of backlit and reflective and called transflective. There are also emissive

25 technologies such as Organic Light Emitting Diodes, and technologies which project an
image directly onto the back of the retina which are addressed in the same manner as

Liquid Crystal Displays. These devices are described hereafter as LCD panels




and variation of the voltage applied, the intensity of each subpixel can
range over 256 shades. Conbini ng the subpi xel produces a possible palette
of 16.8 mllion colours (256 shades of red x 256 shades of green x 256
shades of blue). 20 Liquid Crystal Displlays enpl oy several heitd098s of
l'iquid crysABlrefegaiteg!inghidingi ang| patinBdorspiiet dpplicitRes BREP LI tis sphéicafibAn

tw sted nematics, ferroelectric liquid crystal and surface stabilized

f erroel ect rire Herehyi dhoorposatad . byThefyrencen No |adinisssorngs andde ethbt by éfetemcwhi ch
case they are ternmed as reflective, backlit and termed Transm ssive, or a
conbi nat i oncooktitutaskirior asn dThcedisassion of dredrefextnoes statea rveliat dlutin amghor¥heseet, ar e
al so em ssive 25 technol ogies such as O ganic Light Emtting D odes, and

t echnol ogi esdwihiecappeaftecesers the righe tol phglvqngg/ thehaesurdey andcperigienchofrtbe i na
whi ch are addressed in the same manner as Liqguid Crystal D splays. These
devi ces Par élﬁgﬁ%ﬁtshekéﬁlta}é‘? clearly updersinad dhatgalthaugh syaymbesef prign art

ref erences, including a tents or.patent applications, cited.in this
Spect 11 cat | miphcains it B R fodgn thisRlsgetoe P A Fon R iechn Amission Bafmge
that any refer | ar-.art. Th i i f .t references
Stat eq what g s ARETAE R Bhnk 3 (A komblh SRR 38p ARt ih Mfe oy G o
chal | enge t nad?lgr 'ﬂ[ﬂgpy of the 5 cited docunents. It will be
clearly un eﬁ%gﬁﬁﬁﬁg{, |°ﬁé5tﬁg "nunber of prior art publications are
referred to herein, this reference does not constitute an adm ssion that

any of thesg ifloerA®Rledgdd it RRE tterl <EdiBpRERATRAY, ARIISF Fhryki}O fifiohd) bdre
art, in New Zealand or in any other country. 1t is acknow edged that the
term ~ dOnpriteibutedbwith Wither arv exoligige prihin siblesiveofisanilg FbP tied piirpbsd €fthi t h
either an exclusive or an inclusive neaning. For the purpose of this
speci fi cat i specifiastibny ahé anlest bthemwisenoted. ettie térhe ‘doarpnise’cehiafl hase an $dxdisivdrave

an inclusive neaning - i.e. that it will be taken to nean an inclusion of
not only t heedning edi.e.chapdnwill dei taken teonean aefivelasionnf woit only sthe distest
non-speci fi ed conponents or elenents. This rationale wil|l also be used

when the t elompongatsr its diectlyr Teferepeessi g alse other non-specified components or

elements. This rationale will also be used when the 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




15 used in relation to one or nore steps in a nethod or process. It is an
obj ect of the present invention to address the foregoing problens or at
| east to provide the public with a useful choice. Further aspects and
advant ages of the present invention willil become apparent 7 Qotobére20@msui ng

description whigh i g8l Y@y O f&ﬁm e.aonly...20 D SCL OF
| NVENTI ON Accor di ng&tsg]agﬁg gés/cgect oInt e pbeggn%yilﬁa\? nt isgﬁoq(fgsgali plane
provi ded a net hod dp&iihaylRg tol REET ' 2w N : r

characteri sed by thg&g epsﬁ}of. a) gd{ﬂ;’%’?ﬁgi ir{gﬁgfr{dl% lehn gfrr%?{?o%ecgﬁdgyfi rst
focal plane, and 5 ihfdrmafioh @RRibits @0 asttonedinaricayishs if A8SBIRNY aiﬂ%&ﬁyﬁﬁﬁi on
on at |least a second focal plane peripherally to said primary inforfmation,
wher ei n sai d secondeff gepth, dapabieiof angmuatitiriy the effec! ebthe pRicare fonrah®dd shi C.

in addition to a perception of depth, capable of augnenting the effect of
the pri r5ary i nf or methedBeTon the user. As used herein, the prinary

I nformati on and secondary information may be conprised of al pha-nuneric
characters, ,synbols,. plain text, inmages, aninmations, video sequences, a
conbi nat i onAﬁ)?/‘s%dalFFEelaﬂ@‘c PRYNasY HEPrmation snd seqanday) informetiere mepitberegmprised
informationo. e terns (g_lri nar ang econdary.information are not defined to
infer or nedddRERYRCTic: aﬁ%ﬁ%ﬁ’m P|§’ PIAiDy 5t fNRSES, FUMAlions, KidED sesuctesyr ee of

relative i h i mary and.secondary .inf.ormati.on. Rather,
the term p%%aé@ﬂﬁgﬁoﬁtﬁéﬁﬁgﬂa@gl 1SR d’ré}HbsP Y{eﬁ§s¥fﬁF$r 8H°hei ng
viewed directly by the user and being interpreted by normal conscious

t hought pr cgRSRESSs %@gﬁ@ Iﬁﬁtf geé%%lzlﬂg (iR Ao Erevﬂoq\ﬂeﬁﬁ%d E‘Eg&%r ?r-lr;xg?%ﬁsss%}iij

_effect of the seco nf or m n on a user View
i nf Or THOI Onsuggest any hierarchical relationship or degree of relative importance between the

primary and secondary information. Rather, the term primary information is simply
denotes the information being viewed directly by the user and being interpreted by

normal conscious thought processes associated with reading or viewing images.

The said effect of the secondary information on a user viewing the primary information

15  may include, but is not limited to:

" 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

20 information;
" 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,



15 may include, but is not limted to: » an inproved assimlation of the
content or nessage contained by the primary information, including reading
and/ or conprehensi on speed; an enhanced ability to perceive enbedded,
inplied or related facts (directly or Inhdirectly), |inks{ Quiarerce}05

i nnuendoes =) | i 20 information; ™ a
Phe &3¢ AdrAldiAB AR FhRPnda %S{HEI%JEgéd%nyi,

-greater understanding and conprehensi o mary i nformation; A~
i nproved retention and latent recall of the primary information; ~ nore

enj oyment than gisplaying eescbdary fifbrihtiol @nithbWiBleyfob 41 fpR4r¥BL WA shiktdr®i@liat | on.
12 The said augnenting effect on a user may be achi eved by, 7 October 2005
di spl ayi ng t he thesame asntemtrrind fomiat antherprindey infbendteanl pl anes, with
substantially the sane content and format as the primary information; »
di spl aying the secondary information on nultiple focal planes, wth
substantially d&splagng theesegomdas infermagiodionfravltipte fooal iplanes rwiitio substasitially
appearance to the primar i nformation; ” displaying one of either the
pri mary Sor secoﬁﬂé?@lei‘ﬁpéﬂhﬁﬁ p sWfferantaformat anpd/er vigwal sppsarancede the etiorasy or
after displaying.the . other of said primary or secondary information on a
forward di spl ay™SM@EAL 10 the application of variable format to either or
both of said primary or secondary information including, but not limted
eal .ef fects gotio om ng, scrolling,

, d | - Git o i

bl i nki ng. adi nyseHbRE ong; fceigné 34 prifiapyf &t Spcqnility, Borgeids o HERRA ng

but i _ C . _ .

oo g, scrof 15ises Bk baBEH andt SR he o Uiic ity o TRy
information on a forward display screen.

10 = 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.

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

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

] 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.

20  According to a further aspect of the present invention, there is provided a multi-focal
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



15 applied to either or both primary and/ or secondary information. *
di spl ayi ng graphics/inmges as at |least part of said secondary information
capable of eliciting a primng, pre-fetching, anticipating, associating or
triggering response by a viewer view ntf the prinmary i nfof @udtolser. 2005ny and
al | conbi nafihQasted Vil mRER AP dRe Horh DR RS- e“ﬁe% ' 3
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further aspect of the present invention, ere I's prov

pl ane di spliayolved! indiiQirl alt@Rin b¥vesh k@RSt thBRS Eiifltb YadA¥Rs ' RBPHAIEniE SP! ay
surfaces, capable of displaying Information according to the

above- descradvantagebémdit of bulsconsdibheinfrfation asailafohagring focugacbrt diviaed
attentional conponents, i.e., an individual's capacity to divide attention
bet ween t woattentiom activhity. abil ity to focus on any 13 7 Cctober 2005 single
itemwith mnimal interference fromother itens and the recovery
tinme/latency involved in shifting attention between itens, these fail to
addr ess & heiéli!fotllé?ﬁephlm"wanmye R nEEpIpopte sexivimgs tichoelogivalo appli¢ations
assimlati g‘ﬂ clur.i n% focused or divided attention activity. 5 The present

i nvent i on nHPI&YIER PHAEEY Pt speendary hipmuatiogcprssrnblyidirgrted bp Pyeiat single focal

di spl ayi ' . d d . i nf ti tly di ted t [
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present invention, one of said primary or 10 secondary information
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witten work on eithef of sal st and ‘'second anes. _
sai d wiDt t egcoplaly inforGRABR fRMdRE sinfiifanedusBNESayifly ANoLNGIHRBINAMN JHPQSESF | C
pattern, preferably a concentric spiral. I'n oné enbodi nent, recurring text

itens are diwrttaywdrk ordéittied ufbdiy finst and seeand fobhl gleeset ri cal position between
occurrences of the text item about the concentric spiral.

Preferably, said written work is composed of text arranged in an enclosing geometric

pattern, preferably a concentric spiral.

In one embodiment, recurring text items are displayed individually at a mean

15 geometrical position between occurrences of the text item about the concentric spiral.

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.

20  As the viewer scrolls through the conventional text, the high frequency words are
lluminated 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



In a further enbodi nent, the text itemfrequency of occurrence docunent in
the witten work is denoted by a corresponding variation in intensity or

| um nance of the text item Preferably, the other of said primary or
secondary information includes displayily a portion of salttatert2085 wor k.
20 As the vileegipticc vetidls is hgivetg byt tvay csmugiplo neily tat withh eefireith fi6 agitency
words are illumnated within the spiral, together with radial |ines

ext endi ng t @&cemphnyng dtawimgstihevhiclpi ral contai ning the word. BRI EF

DESCRI PTI ON OF DRAW NGS Further aspects of the present invention wll
beconme apparent fromthe followng 14 7 Cctober 2005 description which is
gi ven by waligare lox anpthews aisimplified perspeetivecview of adoalisoreen displayapgiating in
drawi ngs in which: Figure 1 shows a sinplified perspective view of a dual
screen display oper atdcRerdapee with o prefereed sphodimens of thepresenbimyeetiorent of t he
present invention. 5 BEST MODES FOR CARRYI NG OQUT THE MENTI ON Figure | shows
a rrultingoc pl ane di spl.ay ope 'ni accordance with a preferred

enbodi n&ht B RN O THESNVANIIONY i ndi cated by the general
reference numeral (1) is prelimnary conprised of a background screen (2)

orientated I ' : egl r : reqgroun reen (3).
In the pr eflil redi ghn%%%\%tln@%l%l b@galéﬂ%\?cm&iﬂsﬁgfiogﬁl{a{ég@f B%ﬁ%ﬁ(faglggg‘gﬁlsgﬁﬁe%eegsé are

t ranspar ent oSk h1S; L | S, 4 ' ' | s not
L anspar entabdiind Soist froshRlaion e AG08) SbRUOR oo B Bk cd
rearward sciggdtal @) ib Qratiredhseconhprisell bFta BakERUNd Rercdh P2 L ofbittbdaralit) - The
di splay screens (2, 3) are each capable of displaying either primary (5) or
15 secondarwith,6huti spheddnmpdro fromFi fofegroling owsn [{B). M Yhd pfeBérfallt er@Bodifent

di spl ayed on the forward screen (3) and secondary information (6) displayed
on t he 10earshemn Bicfigen [, Aoth screens (2, 3) are transparent liquid crystal displays LCD

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
15  secondary (6) information. Figure 1 shows primary information (5) displayed on the
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
20  text, symbols, alphanumeric characters, animations and so forth. However, the content
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
25  comprehension speed of the primary information (5), a greater retention, perception of

related information and so forth. As an example, a information passage describing a




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 conprised of any formof 20 texts synbols, al phantfatoerc2@iact ers,
ani mat i ons aagrahida® IbfaticHOWeNRh - int BsveRSrfAN ttextObn tHE BRELAI R den] @Oghlgﬁt | on
(6) is such'that a user viewing the primary information (5) on't orward
screen (3) pemhe; Featena(shanahe ot offbeREt reddi @yt £ uSGRoLIANANCKABInOhe
augnenting quality of the secondary information 8,6). This enhancing quality
may take néefinifian ofthampindre sformationd®) ibthiat thednfopmaliomiwoald Heothafoduawfeased
readi ng and/ or 25 conprehensi on speed of the primary information (5), a

gr eat er r et thet viswerpepnsspausoreading actioss eahd wtaipying theimmiresto aftention. A8 an
exanmpl e, a information passage describing a 15 7 Cctober 2005 geographi cal
| ocat i orP wr repissentationofilie sentenaf thermmary infasmatierned) tnayheshawp pneurrently
primary informatjon f595) in the formof being read by a user would fall

wi thin” t he o@ephicali lgpn g thedepmapd ssreem e raidhe secondary;ipformation (. This

i nformati on woul.d be the fagu f,. the viewers conscious.readin ctions
and occupyi FRFHRIEY SCERAQS lg?sﬁ:??ﬁdilﬁ} .g“ﬁ?%"\#%ﬁ? SOfi PHMATH P“{‘Wé’%c@?ltl%ﬂt of
th ' Lnf ' . b tl in. hi cal , f
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actual mountain and 10 rising sun. The |l ocation of the rearward screen (2)
in a secondof gfeapriBhANifbekitiod dhalle fodivaid)Scredn (BN sl B BRI £HeRPhdrite
forward screen (3) results in only a peripheral, subconsci Ous awareness of
t he cont ent subtonsemus envoareisasy dinther coatténd oft thet seotidkey inforemting to e piserar y
information (5). The user will therefore experience a greater sense of the
act ual physviewingsthe pgmarndinfarsiagion (Dundi ngs to the feature described in the
textual description(s) on the forward screen

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

(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
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) simuitaneously with the primary
information (5), it may alternatively be shown slightly before or after displaying the

primary information (5) respectively providing a pre-conditioning or re-enforcing




(3) enhancing their reading experience. An alternative technique to enhance
the readi ng speed of a user is to display a particular piece of text as
the primary information (5) on the forward screen (3) whil st displaying
the next section of text to be read on tée rearward screehOcinbei200he 20

secondary intormation (6). .The secondaty. infor [ ). thus pre-fetches
The text’ aBEat o gh dsioteadl Sof FHRRER frinay, thstllopchaeseht o tose
subconsci oug; e [ j 1 i i eved
That Thi s SISl BEMITLR, niCRER \KHafE MO rRluichS £EBbRR sblarifg Bt
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the readi ngc speed and conprehensi _0?1 o? ét?ﬁe. whol e rres(g’agdgré%lg ¥?\d§?eg§ﬂi§)f
di spl ayi ng lbbfionAsrineRion dfthaf feRpéctiNe displayh (21}, ARG MeStninidr b dfsPRy L tHE! Y
information (5), it may alternatively be shown slightly before of after

di spl ayisng privearypnidnsetondanf aifomidtion (6,5)) withqe departihy fidhotieticofe and spirit
pre-conditioning or re-enforcing 16 7 October 2005 effect on the user
readi ng t heofithé imveptiomf ormation (5). It will be apparent to those skilled
in the art that nmany variations and permnutations are possible regarding the
content of the pri rrar%lwand secondary information (5, 6),_ the focal plane

| ocat i on/ orlt &vitlaq eqnadly anparent thaf $he inveatien spedypet pecesspribyhel comprigechaér of
di splaying the 5 primary and secondary. informtion (5,6,), without departing
fromthe sc8ffsmatien sheyion %@C‘&@"‘? %ﬂ@ﬂt %ﬂ@ln%ﬁplm Prayaded that the effshpEnt

on exact |y VEEE e PSRy SR SR P 43P 1 HENeT o ToHe DEREREs by e
ugmont'Sh chrr L SR BT kel R0 R BEME R %) TRt on

(6) being %ﬁ%')@’ﬁlﬁgs %ﬁPai?Me?rf“%%“fgmﬁn@%m nct fromthe primry

i nformation pects o e present inven ave been descri bed by
way of example only and it should be appreciated that nodifications and

addi ti ons nRypebR JTRHE phd¥ehitcinOention it 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.



departing fromthe scope thereof. 17 7 Cctober 2005 CLAIMS: 1. A nethod

di splaying information for viewing by a user characterised by the steps of:
di splaying primary information on a first focal plane, and displ aying
secondary information on at |east a secgnd focal plane peBictoter00s to
said primary information, wherein said secondary information exhibits at

| east one cﬁﬁ@gﬁ_ri stic, in addition to a perception of depth, capable of
augnenti ng ‘ect of the primary information on the user. 2. The
method as clained in claim1, wherein the primary infornmation and

secondary ipf or ”R%&Hm?gf,psﬁﬁfiégﬁﬁﬁﬂﬂ;ﬁ&%}%W?}lgﬁé’waﬁ&mi si ng al pha-nuneric

characters, ‘synbol's, p I mages, ani ons, vi deo sequences, a
conbi nati on of same and any neans of visually representing information. 3.
The nethod as cl@iapRékrisd 6) #HeBieps@f: Cclaim 2, wherein the said effect of the
secondary information on a user 'view ng the primary information includes
one or nore of, an inproved assimlation of the content or nessage
contai ned by the pri digplyyingpeinpy information oiprfirstefdcdl iaieghdand/ or
conprehensi on speed; an enhanced ability to perceive enbedded, inplied or
related facts (directly or indirectly), links, nuances, innuendoes or
associ ations regar di digplaying psecomdayy iimfoonateni on; atalegste at secondh decad tpdams ng
and conprehension of the primry infornmation;
peripherally to said primary information, wherein said secondary
information exhibits at least one characteristic, in addition to a
perception of depth, 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, nnances, innuendoes or associations

regarding the primary information;

a greater understanding and comprehension of the primary information;



18 inproved retention of the primary information; 7 October 2005 inproved
| atent recall of the primary information; and/or a nore rewarding
experience than obtained by viewing the primary information in isolation.
4. The nethod as clained in any one of ife preceding cl ai iPctalesr20s t he

said augnenting effect on ser is.achi eved di spl ayi ng the secondary

i nformation on nulti p%PrPB‘Efgﬁeyﬁﬂﬁaﬂegfhem S@H‘ﬁr‘gl |y the sane content
and format as the primary information. 5. The nethod as clainmed in any one
of the preceding clai [ el L@ - alg ' effect on a user is
achi eved by displ ayi n@rﬁﬁé@é‘%@ﬂﬁ%@ﬁh%r m @%a%%%%ﬂd?%l e focal planes,
with substantially the same content in a different format and/or visual
appearance to the pri fghdrel RRvar [ : fahd 'Me' ; one
of the preceding cl ai rrs,&\f\:her eidrilﬁ% ﬁgﬁ%naeiggie-[gﬁlg%nti ngﬁ%y ect- on Z’ﬁuse S
achi eved by di spl ayi nghfeaeitioh ieisbhadbnt he primary or secondary information
on a rearward di splay screen before or after displaying the other of said
primary or secondary information on a forward display screen. 7. The

met hod as c4.ai netih¢ methmd anelainied: imcanyr @eecki thg préceiing, claihs; ehereih ¢thessidl
augnenting effect on a user is achieved by the application of variable
format to eit hepugmensiggheGectsan da peienaisy achiewasic diyd displayifeo tinat seoondary

i ncluding, but not limted to speed, colour, repetition, visual effects,
notion, | ooni ng, Mderpstion g, mulfipie,foacalgplanesd witdh mihstantially the same egatenBandrhe
met hod as clained in any one of, %he 8recedi ng clains, wherein the said
augnent i ng ef f ectoryAt 35 the ppmaty 1 @ by the static use of format

i ncl udi ng

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 e¢ither 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,




but not limted to speed, colour, repetition, visual effects, notion,

| oom ng, 19 7 Cctober 2005 scrolling, blinking, fading and size change
applied to either or both primary and/or secondary information. 9. The
met hod as clained in any one of the prepeding clainms, whef€ictohen005i d

augnenting effect a user. i s, achi eved by displ ayi raphi ¢s/ i mages as at
| east part of sasrcli&g@%’oﬁb'ﬁ?@g’if lBgr?H‘\flliW &BIaBS%ﬁFP& %Et}egioﬁ oth g g,
pre- fetching, ant4.cipati . ating or triggering response by a viewer
viewing the priér]rlad{?sl@%?ﬁéigﬁﬁ@%?{gﬁﬁ% The met hod as clainmed in any one of
the preceding clains, wherein one of said primary or secondary information

i ncl udes sigul taf‘ﬁé’i‘h%gfédd%sz@g@édnﬁ eﬁllyl orfé o e%ﬁ‘&%ﬂiggtélﬁlnsp‘@h&je {3 safl

witten work on a single pl ane” 11. The ‘net as clained rn clai

10, wherein sai dadgﬂehﬁﬁ?giﬁwoﬁ % WeNROsafevell byt &i&ﬁlaﬁhgrga;ﬁﬁcifsﬁﬂ%gés %ﬂg@“

encl osi ng geonetric pat preferably a concentric “spiral.

nmet hod as cl ai medastpaed of said Gecundatyainforidationhapshle of etiviting N0 ptifitihg,| fre/Ts
are displayed individually at a nean geonetrical position between
occurrences of felvhingahticipatingalassotiatihg or drigganingi respopse By a vidwerThiewin hod
as clained in any one of clains 10-12, wherein the text item frequency of
occurrence in tHbewnrimanemfgwakions denoted by a corresponding variation in
intensity or lum nance of the text item 14. The nethod as clainmed in any
one of clains 10-13, wherein the other of said prinary or secondary.

i nf or mat i onlG ncl Tfckedned 35 slaimer in guy0me 9 therprecding laimisewhergiy qas of sgid

conventional typographical |ayout. 15, Th t hod.as claip I.n any one of
Cral . 10- 14,  wERBawpr jegondal Wtomuion ine udei SR Ereg5Ry P o AL oRd + t on
work, text itens ccur.ring.infsaidéaortikon and .

substantial portion of a written work on a sigle 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



occurring nore than once in the whole witten work are illumnated within
the 20 geonetric shape. 7 October 2005 16. The nethod as clained in claim
15, wherein in use, as a viewer reads said portion of the witten work,
text itens occurring in said portion angy occurring nore & Oatoben@805n t he
whole witten work are displayed with radial |ines extending to each point
in the spiral cobPPRa§¥PRe word. 17. A multi-focal plane display
including at |east two at |east partially overlapping display surfaces,

bl f di | ' i nf i . i to.th t hod | aj med, i
o one of [8-or, THd Med, B BRINEN i Efilh sy Stefeid 15 uiE 4108 afSivappaisaid "
d i bed, ith . j i d i )
Too A multi -1 oot oLt Witef WEng e bclirtlia REWRANY bAF ofeelhE D
with reference jngre i SceSHOWMR WholeNRriftEE WOPR ML Qﬂqu’dfﬁﬂ"\gﬂh 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.



