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Three-dimensional imagery is a term that has been in use for
more than a century: during this time, it has developed a
complex range of meanings.'

These connotations vary from a general implication of depth
in imagery to particular types of imagery, some of which
entail opposing ideas.

For example, the term is used to describe depth in imagery
acquired from a single viewpoint, without consideration of
other viewpoints. .

In conttadistinctiou, other imagery is described as three-
dimensional, in which no visual depth appears, but where
different viewpoints are displayed.

For the purpose of description and definition, the term
"three-dimensional imagery" as used throughout this
specification, is intended to define imagery that:

"simultaneously contains at least two adjacent angles of
view, acquired from points spaced sufficiently about a
common centre, or continuum of common centres, to display
three apparent dimensions within a coherent visual volume;
without any appearance of more than one image."

Most three~dimensional imagery of this type is accomplished
with viewers, visors and spectacles. They include simple wood
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+ -Mbst three-dinensional imgery of this type is acconplished with viewers,
Vi sors and spectacles. They include sinple wood
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Such problems have long been impediments to the general
proliferation of three~dimensional imagery.

After viewers, probably, the next most ubiquitous approach is
the lenticular array, an optical grid, dating to the earliest
history of three-dimensional imagery.

Three~dimensional grid contrivances work on a similar
principle to viewers. To greater or lesser extents, grids
isolate views acquired left of object centres to left eyes;
and isolate views right of object centres to right eyes.

The main difference between grid, compared to viewer systems,
is the position of the view differentiating opticals. Grids
have been generally placed in front of imagery, while viewers
are worn or placed in front of the eyes.

A portrait incorporating a grid concept is reported to have
been produced by the Danish painter, S.A. Bois-Clair, in
1692. The bainting is described as presenting a row of
narrow, vertical, alternating strips of two views of a
person, each strip separated by a vertical lath.
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A second disadvantage of simple three~dimensional grid
systems is the lack of optical uniformity. For full three-
dimensional imagery to be seen, every element of each view
must be equally evident to the corresponding eyes. This
restricts image sizes and viewing angles to being small,
around the image centres.

In practice, large, high gquality, three-dimensional images,
that numbers of observers can view from wide angles, are not
possible for simple static grid arrangements.

Lenticular arrays allow a substantial improvement that
overcomes the first grid defect to some extent; although,
again, generally, for small images. The improvement is
realised by replacing solid grid segments with transparent,
thin, vertical, lens strips. The lenses are angled, so that
left views are in focus to left eyes when right views are in
focus to right eyes.

While most of the glass grid is unseen, because it is
transparent, the edges where the lens strips join are not.



transparent, the edges where the lens strips join are not. :

4 These edges and joins partially obscure the inmage, as well, they can

i ntroduce other undesirable effects, including spectral aberrations.
Moreover, all the other Iimtations of sjnple three- dinmensional grid
systens still apply. A further partial” i nprovenent is available froma
dynamc grid systemcalled "The Cycl ostereoscope". Here, the presence of
a-grid can be renmoved from view conpletely, by revolving it around a 'screen
at suffici Thesepedgeso andk dains pardinldy ehsrurs the SRagen aselenent
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Here, the presence of a grid can be removed from view
completely, by revolving it around a screen at sufficient
speed to make it invisible to the eyes. Such an improvement
was proposed in French patent specification No 607;961 of
Francoise Savoye, dated October 8, 1942,

This design provided an effective solution to the problem of
grid visibility. Like the lenticular array, the
cyclosteredscope introduced new detractions and did not solve
any more of those characteristics of the simple grid concept.
Again, the improvement was confined to small images,
presenting partial three-dimensional effects.

The mechanical limitations of the cyclostereoscope have been
overcome by improvements described in international patent
specification No PCT/AU92/00199 and Australian patent
specification No PL6295.

These improvements provide three-dimensional imagery that can
be viewed from a wide angle without wearing visors, or
similar personal view differentiating opticals.



- 52 SUMVARY OF | NVENTION  According to one aspect of the present invention
there is provided a grid arrangenent for use in three-di nensional i magery,
including a grid formation formed of a plurality of spaced apart slats

bet ween a viewer and said i magery, and mhﬁrein said slats are laterally
spaced apart one fromthe other, having dfnensions of both wi dth and

| engt h. According to a further aspect of the present invention there is
provided a grid -arrangenent for use in three-di nensional inagery, including
a grid forne2UMEARY) OF JINVENTIONral ity of spaced apart slats between a
viewer and said inmagery, and wherein said slats are |laterally spaced apart

one fromthe other. having dinensions_of both width and depth; said grid
ar r angement ‘ffgé’f’lﬁ ﬁ"e%l t3ERETHOL pERe nBEeBePhedRVEREAOR) Shers dS

tapgr ed. Iprovhided degrpprectageméenat £61 aht far Ilfﬁréé-ti]tiﬁiein%\i@ﬁélon, the
gri arranglﬂaﬁ t t.invention can be Lat romaor ..
I ncor por at e?’ [ eowa'n {z}g%ﬁ‘{o%ft?ﬁt% i%’@e#}ogp?gﬁﬁ%ngﬁ?gggrogl Fepﬁ']éffﬁ\}é'lty o
be programm§P§¢ﬁQ)Qnazﬂuﬁl$m$abetueepuaeviewérmané patbagmage ryr,ogmime to
provi de the yhdsbid s VALY 456 PEEFLHL fs%$8e8f§§39£ bﬂgegkb Nthe
Alternatlveué#lanyﬂgf ropriate known or avallable mechanical,” €f'eCtrical or
liquid cryst3#Reen ¢aﬁﬂtﬁ9@8%%19%sf%fnb?hb vidEht apd dengther angenent of
the present invention. BRI EF DESCRI PTI ON OF THE ACCOVPANYI NG DRAW NGS
The inventign wll. be described by way of exanple only and with reference
to the acco%ﬁﬁﬂﬁ Qﬂ%ﬂﬁ?méﬁréb%¥e?%gé°t of it grgrgsgng inventipa fhgrey
whi ch denonsis @msvided nplgrid arrangement for use ifit @hiee-aRinendi oiaid
arrangénentimagery' including a grid formation formed of a plurality of
spaced apart slats between a viewer and said imagery, and
wherein said slats are laterally spaced apart one from the
other, having dimensions of both width and depth; said grid
arrangement being formed so that the spacings between said
slats are tapered.

It should be appreciated that in all forms of the invention,
the grid arrangement of the present invention can be separate
from or incorporated into an appropriate screen arrangement,
or alternatively can be programmed into an appropriate
computer software package or programme to provide the grid
for achieving the objects of the present invention.
Alternatively, any appropriate known or available mechanical,
electrical or liquid crystal means may be used to form the
inventive grid arrangement of the present invention.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The invention will be déscribed by way of example only and
with reference to the accompanying drawings, wherein:

Pigure 1 is a view which demonstrates a simple,
static, optical grid arrangement,



6 Figure 2(I) “illustrates a simlar arrangement to

Figure 1 on a different scale, Figure 2(I11) Illustrates a simlar
arrangenent to Figure 2(1) but distinguished by a
larger view ng distance, Figure 2(111)g illustrates a simlar
arrangenent to Figure 2(1) but distinguished by a far
greater view ng angl e, Figure 2(1V) illustrates a simlar
arrangenent tq. : : Figure 2(1). also distinquished py a
gr eat er screeﬁlﬁPEFh,z(I)Fi gure 3 1illustrate &nf‘rfg‘[‘r%resa %?%%gn’éﬂt
wher e t here | Figyutievdr ganee di f fexreht | rsle n
Figures 1 and 2, Figure 4 denonstfates a further arrangenent
with a greater width of inmage segnents, Figure 5 denonstrat es
an arrangenenfFighre 23Xl illustrates 3 r&igullayarnangenpentt to
equally, ~ Figure 6 Ui o5 Ah R A'iBuished by a
representing two i nages of adjacent L. . angl es of” vi ew,
Figure 7 i |l ustrates arafgedydarkng thidtapee,
short fall in a sinple static grid arrangenent,

Figure 2(III) illustrates a similar arrangement to

Figure 2(I) but distinguished by a far
greater viewing angle,

Figure 2(1IV) illustrates a similar arrangement to
Figure 2(I) also distinguished by a
greater screen width,

Figure 3 demonstrates an arrangement where
there is a divergence of conditions in
Figures 1 and 2,

Figure 4 demonstrates a further arrangement
with a greater width of image segments,

Figure 5 demonstrates an arrangement with small
image segments separated equally,

Figure 6 illustrates an arrangement
representing two images of adjacent
angles of view,

Figure 7 illustrates an arrangement showing a
short fall in a simple static grid
arrangement,



+ Figure 8 il lustrates an arrangenent

denonstrating two sections of grid el enent s

contai ning vertical elenents, Figure 9 denonstrates an
arrangenent of grid sections with vertical depth,
Figure 10 denonstrat es another7arrangenent of

the present invention, Figure 11 denonstrates a further
arrangenent of the present invention, Figure 12
illustrates a Fiaguner8arrangenent dfllustrates an arrangementt he present

I nvention and in sl A S %ﬂﬁgp to
optical grid systens, and Fi demoggﬂﬁﬁﬁ:ﬁlﬁ %ro %Jctst'ti?,gftsg?f;
arrangenent according Jelenents CQH§§}qﬁﬂmlﬂ§quﬂﬁ%(ﬁlqmﬁﬂtsr
pr esent inventlon DESCRI PTI ON OF THE | NVENTI ON
This invention_provides a nunber rovenents to three- dinension

i mgery that cRA9BE®pPoduced by trQﬁQB TR tESst AR IFANISMENY QﬁﬁgLry

cont ai ni ng dlscernlbly di spl aced aép&teahsamwuwsvﬁtbmaa& degitef erably, the
adj acent angles of views are displayed in separated segnents,

alternatively, and transpose fast enough for the transposition to be
unnot i ceabl e fBiguhe hOnan eye. Besbasiivagest anothers periangemestt ol

separated, alternate, inage segnen%iei§rgggikanggdﬁ&dﬁnnchronous W th

transposi ng

Figure 11 demonstrates a further arrangement of
the present invention,

Figure 12 illustrates a further arrangement of
the present invention and in
particular a situation common to
optical grid systems, and

Figure 13 illustrates an arrangement according
to a further form of the present

invention.

DESCRIPTION OF THE INVENTION

This invention provides a number of improvements to three-
dimensional imagery that can be produced by transposing
optical grids before imagery containing discernibly displaced
adjacent angles of view.

Preferably, the adjacent angles of views are displayed in
- separated segments, alternatively, and transpose fast enough
for the transposition to be unnoticeable for the human eye.

Preferably, the transposition of the separated, alternate,
image segments is substantially synchronous with transposing



-8 grid elenents. The grid segnents are preferably shaped, profiled and
positioned, to reveal fromany view ng position substantially every el enent

and aspect of the inmagery. Adj acent angles of views |eft of object
.centres are revealed only to the left q¥e of an observer, while
substantially simultaneously, all inmagety acquired right of object centres

Is revealed only to the right eye of an observer. The invention permts
t hree-di nensj onal imagery to be seen wi thout visors, froma w de angle,
wit hout |iGH%9 Riemantsedthe ekideegments Taee| prefierablyushpbrdpernits

three- di Nefd FITRlG | AMDPos i0idifed Soko WéP@all FiSR' anyl ¥ 28W2AY PoBidIeA

W t hout I|n1t|{%bthe nqg& area, vi ewed. Thefgres nt inyention allows for
any desir &PR? Ft?*i%i M snt apd 2SRR taggeEPeoFmPﬁﬁ§¥ry, acquired
| eft of object centres, to be continuously and conpletely revealed to the

| eft eyes ,of. V. . Ile sinmul ous! v, « t] y.and letel y,
obscuring picag\?ea?é%%:tlr ea?@te%wr:éf avs%%‘g%l %;pghcgf %%?gggf&g‘g?gé% Egﬁt F%ggﬁ&&gr y
from t hei ronkyy o ethe leithseymtofil &y ebsetrvencowbije subsgasitdaddy and
aspect of 4RO anhdiy el | : t LSoE€ right
eyes of ob_server? A‘galil d%#nu%%#e@ﬁ?%‘g%gé@}\effagg 3§a§§§%§§t ik:%t‘}%gglsy and
conpl et el yi5 FANSAIEE QMY 5@ HhecEight eviesofi gnt OBFEEBPEet centre i magery
is obscured fromtheir left eyes. The present invention further -
preferably_provi des that -the, m ni mrum apgle required to produce visibly

di f fer ent VEREi REFRLEE SAFeevatneRs s weﬂsgy FPnPEasesR " to
the maxi mwithapt acksend, pOsom ba ewide t 8rgDO) evithogui Sifieingi Thandmageor
optlnumtfH;gE(U{Ewgapnal effect. Additionally,

The invention further permits three-dimensional imagery to be
seen without visors, from any distance without limiting the
image area viewed.

The present invention allows for any desired viewing
position, every element and aspect of imagery, acquired left
of object centres, to be continuously and completely revealed
to the left eyes of observers, while simultaneously,
continuously and completely, obscuring every element and
aspect of that left of object centre imagery from their right
eyes. Substantially simultaneously, every element and aspect
of imagery acquired right of object centres is revealed to
the right eyes of observers. Again, simultaneously, as well
as again continuously and completely, every element and
aspect of this right of object centre imagery is obscured
from their left eyes.

The present invention furfher preferably provides that the
minimum angle regquired to produce visibly different images
can be varied. This variation is without limitation, to the
maximum displacement possible at the object acquisition
distance, for optimum three-dimensional effect. Additionally,



'Q the variation is provided without restricting the areas of imagery

avail able to either eye. The present invention further provides for the
di splay of vertical three-dinensional effects, sinultaneously with :
hori zontal three-dinensional effects, w thout restriction. The presen

i nvention further provides focal plane§ within the imagery to be in focus
simul taneously. If required otherw se, focal planes can be in conbinations
of focal conditions, without Iimtation. The present invention further
provi des &hei npréationt ishpriovided twithomtaprestrictingghesareas ndfig of

indiViduakm&%@?ﬁf?vﬁﬁiﬁgié Egrgq%ghﬂeg gpnal, or two-di nensional. This
er

| mpr ovenent S imagery of non-standard format (such as on wide, |arge,
curved, or special purpose screens), to further enhance realism or produce

ot her speghal peb&RAkS invehtd oh 3N tHME RATVidUY NEorOf erild i@l ngg are
I nportant to, the_success qf the p;ﬁgent i nvention and will_ now be descri bed

h
and di scu¥SEYiFaL; KBFegsdipension i FIMILANGRRSLY (Y1ER e |
known thahogizdnpalt ehreesdinensiorad dffdorEy withomgereseoideiohng
adj acent angles of view to produce three- dinensional effects. Until now,
t hese effects have been limted and restricted fromapplication with
advant ageThe peeeenti dmvendiijom Eurdiveae providss ffordl Ekanes witlyint her

forms of kHBIGhYgeRyC ¥ W USF focus simultaneously. If required
otherwise, focal planes can be in combinations of focal
conditions, without limitation.

The present invention further provides an improvement which
permits the apparently seamless joining of individual images,
whether three-dimensional, or two-dimensional. This
improvement permits imagery of non-standard format (such as
on wide, large, curved, or special purpose screens), to
further enhance realism, or produce other special effects.

The shape and positioning of grid segments are important to
the success of the present invention and will now be

described and discussed further as follows:

Known grid technology

It is well known that grid patterns can be placed in front of
imagery containing adjacent angles of view to produce three-
dimensional effects.

Until now, these effects have been limited and restricted
from application with advantage to television, computer
screens, video monitors and many other forms of imagery in
common use.



10 | rprovenents that have been incorporated in three-dinensional inmagery
grid systems include | ens array adaptations, usually in lenticular forms,

and dynam c grid arrangenents. Nei t her of these two approaches satisfy
requi renents for general imagery systens %gplications. In case of |ens,
and lenticular, arrays, a nmajor drawback 3% focal poi nt sensitivity which

limts viewwng to a snall arc around the centre. Practical application
requires inordinately |arge, and expensive, screens to give an adequate
vi ewi ng angl@pmmnterratnataMmdwen incerponatédr tnsthndeodﬁmlensional

fundanent al 4 [ r S hqpal
el ectronic sicr eens Qié)vgﬁ]e‘#gm ng QI sa?%n%a%%?%régggt%w EQEEIQQ
cycl ostereos’c‘bp’eﬂntl% e Eormgnean dyranic n%étl@n%ﬁ?%nﬁﬁﬁeﬂﬁércone or at

| east mnimsed by inprovenents set out in international patent

speci fi cat PCT/ 2/00199 and in Australian_patent s ecific on No
o es05. o TRt eR YR RS ShEes RIS f e usEEBEnEECRRH 1 o 2

wi de arc andyeneral gﬂnabstyarmtems rapplications mge size. As wel |, these
i mprovenents | end thenselves to take advantage of the physiognony of norma
human percepti on. For instance, the propensity of the eyes to focus on

i magery, tends qaserinkens i apdrisnticulan) iagraysataveajoheddawback is

caused by grégtsal pdimPiséisitivity which limits viewing to a small arc
around the centre. Practical application requires
inordinately large, and expensive, screens to give an
adequate viewing angle to even small audiences.

Inertial forces and other fundamental incompatibilities of
mechanical grid systems with conventional electronic screens
are overwhelming disadvantage for systems like the
cyclostereoscope.

At least some of these impediments are overcome or at least
minimised by improvements set out in international patent
specification No PCT/AU92/00199 and in Australian patent
specification No PL6295.

This provides three-dimensional imagery that can be viewed
from a wide arc and at large distances in relation to image
size.

As well, these improvements lend themselves to take advantage
of the physiognomy of normal human perception.

For instance, the propensity of the eyes to focus on imagery,
tends to enhance its perceived guality, whatever the defects
caused by grids in front of it.



The ability of the mind to retain partial visual inpressions, additively
for cumul ative recognition, helps perception of grid systens inagery, if it

is partial, or sequential. As well, nornmal eye novenent can contribute
substantially to the horizontal scanning _essential to all such grid
desi gns. The i nprovenents set out in ildt er nat i onal pat ent specification

No PCT/ AU92/ 00199 and Australian patent specification PL6295, together with
the natural tolerance and conpensation of human vision, provide an
extrenel y Thexablid itysoEmthieamindn tappetiain partdakryiswal simptressipnsyel |

beyond techrik¢al. [ : hese o ter of t hree
dinensionapa?%gdggg& §§g3€PFPIF§§yed-F4€§“;$ (ﬁérb?é%gﬁéiéesaf

vi ewi ng angkédd; sysdemsg itiageaysed,f dmolmsc:naml AWK seguential.
conpatibility with human vision, and conventional equi pnent. For the
purposes of this_invention, these techni cal optinmunms apply wh 1)
Al i mager 38| ¥pilof NGERAd: e¥enMOYEmMEnts Cath CAREE iRuke substaahgﬁélzf to

di ver gence thes abkli2ont@l @ldanningclessential 5 HIY aSuéh OfE i@f déghglﬁﬁ
centres for any object acqui sition distance, and

| magery acquired | eft of object centres is seen by Ieft eyes only,
and conpl ethey impitoementsi segciont in intexertiomhY ipdtent object centres

appr ool at SEPERAE tEREdER B EE/Ans2 ARG i rar U chatefEi i ¢ gri s,

Ther ef or e, spacifjpcetdond PiH2OS ,gtiogether with the natural tolerance and
compensation of human vision, provide an extremely flexible
system that can appear to work very satisfactorily, well
beyond technical optimums.

These optimums determine the guality of three dimensional
imagery. As well, they define the limits of image sizes;
viewing angles; viewing distances; applications; audience
sizes; compatibility with human vision, and conventional
equipment.

For the purposes of this invention, these technical optimums
apply when -

i): All imagery left of object centres is at the maximum
angle of divergence possible from all imagery
acquired right of object centres for any object
'acquisition distance, and

ii): all imagery acquired left of object centres is seen
by left eyes only, and completely; while all imagery
acquired right of object centres is seen by right
eyes only, and completely.

It will be appreciated that these criteria are incompatible
with simple static grids. Therefore, an improved dynamic grid



12 arrangenment is provided which is essential to acquire the desired
standard(s) in addition to the other features of the present invention, as

referred to above. Sinmple static grid arrangenent I n the acconpanyi ng
drawi ngs, referred to herein, the follow ng synbols are used:

Left eye position R Ri ght eye posiX2on alerr]alerr] aferr]

alerr] a[err] aferr | mrage segnents seen by |eft eye b[err]

b[err] b[err] b[err] b[err] b[err] | mage segnments seen by right eye

ccccec arrangement is pré%ié%é“%ﬂ?iﬁS;swggsent1al to acquire the
| mmge w dth | ew ng di stance f

Gid dist alﬁ?\?’frretﬁ"rnst"r?é‘dsafﬁ‘b(eﬁ? irriddist ton kR he Qe LeapEesspht Fhe

optical griptetarngidiition A i teBdtrddPstd iabovd, IS spaced froma right
eye position, R at typical pupil separation of two and a half inches.

The eye positions, L and R face screen AB, fifteen inches wide; at a

vi ewi ng di Simpde statdic igrid \arraimemenX i d segments at c, clerr], clerr],
cl[err], cl[err] and c[err] separate the viewing arcs frompositions L and R
to i mage segnents aferr], b[errl aferr], b[err], a[err], b[err], aerr],
blerr], a[ & |thenjagaqmparnying g8y [ refeqredtevherein) ctheeye
position BolilowidlY AP &S QidedP | ™ROe segnents aferr], aferr],
aferr], alerr], a[err] and aerr].

L Left eye position
R Right eye position

a) ap a3 a4 ag ag - Image segments seen by left eye
by by b3 by bg beg Image segments seen by right eye
cccecc Grid segments

. d Image width
e : Viewing distance-
£ Grid distance from the screen

Figure 1 demonstrates a simple, static, optical grid
arrangement.

A left eye position, L, is spaced from a right eye position,
- R, at typical pupil separation of two and a half inches.

The eye positions, L and R, face screen AB, fifteen inches
wide; at a viewing distance, e, of thirty inches. Grid
segments at ¢, cj3, Cys C3s C4 and Cg separate the viewing
arcs from positions L and R to image segments aj» bl' ary bz,
azs by, a4, by, agr bgr ag and bg.

The view from left eye position, R, is confined completely to
image segments a;, ag, ajs a4 ag and ag.



-13  The view fromright eye position, L, is confined conpletely to inmage
segnments b[err], b[err], b[err], b[err], b[err], and b[err]. The grid
segnents, separate, and isolate views fromposition L exclusively to

-position L; and segnents, separate, anqg solate views fromposition R
exclusively to position R The wi dth and position of the grid segnents
permt unrestricted viewwng fromposition L, of inage segnents ajerr],

_alerr], alerr], alerr], alerr] and aferr]. Simlarly, the wid{h apd _
position dhet Ndey ifFodedikghts ey MAS ikt Hct+R 9 ﬂﬁdfFﬂﬂPé8§ Yon R
of inage tegAmAge Blegehtsd r,r]b%})[ﬁ,r][b‘}d,b[wg rdnabig.rr] and b[err]. This

egrent €

arrangenent denonstrates i nmadery and separated in alternate,
vertical, strips for conplete and separate viewing fromtwo positions,

Wi t hout r @her igetidosegments ,t Glepla rartes, Gndnsolatye viewenfrom positlion L
sinple, s I3 Coee s QA t, ' | o0S | | be seen.
Gid sebt%%%%ﬁgﬁ%ﬁégg@v?ﬁ }{%sajtq%?r?t osag{da?s%iﬁ&écifg#f]%gl%%gggff\f\%t’grr], clerr]
and c[ err [isedmtise viesist ifresu posigrian & exclusieely reen PaaytignoR.t he
screen AB, with identical effects to those grids segnents at positions c to
c5. An image of the wi dth above - 15" - with a viemﬁngEdLstance of 30",

coul d be RS ¥idtly and,RAsitian (F $he IS IPINBRES PPBERILI ng, however

the screemnnpleditt icted & idwing Erom Pokitiori BN P Thagensegmenysdast,ance
at which i_magery can be du@ferned. It can be seen, therefore, that within
the const P2i'n®8 02403813 f6én, a screen of any width can be positioned
at a

Similarly, the width and position of the grid segments permit
unrestricted viewing from position R, of image segments b,,
by, b3, by, bg and bg.

This arrangement demonstrates imagery segmented and separated
in alternate, vertical, strips for complete and separate
viewing from two positions, without restriction on the total
area of any image segment.

For this simple, static, optical arrangement, grid sections
in focus will be seen.

Grid sections of less width than those at ¢, c;, Cos C3s Cy
and cg can be positioned at greater distances from imagery on
the screen AB, with identical effects to those grids segments
at positions ¢ to Cg.

An image of the width above - 15" - with a viewing distance
of 30", could be typical of a video monitor for data or word
processing, however, the screen width can be any width, and
the viewing distance, any'distance at which imagery can be
discerned.

It can be seen, therefore, that within the constraints of
normal vision, a screen of any width can be positioned at a



14 di stance where, grid segnents of correct width, can be |located to
conpl etely and exclusively separate left and right eye views of alternate
segnents of imagery of equal wi dth and area. Simlarly, a screen can be
positioned, at any distance, or angle fromwhere i magery can be di scerned,
and grid segments, of correct width, |od4ted to conpletely and exclu5|vely
separate left and right eye views of alternate segnents of inmagery of equa
width and area. - Figure 2 denonstrates that these conditions apply for any

si WP: e, StdliS‘EanQélﬁhéf%anggﬂanéeeﬁlehhbsoEYIéerreoﬁ Glifdth?, lcar Ibest r a'{ es a )
similar 0 | eren scal e. S| ns
and R faccl $HRGES Ctorsomnfel gy, SR eRr 08FaLy) Saphrate Tar QAP Y 1

twenty-fi veye nehewswofical té rnatecsegpgeditst aficimagesly fofveqguadt widtls and
situation gould be typical of household television view ng. Figure 2 |

illustrates a Similar arrangenment to figure 2 I, but distinguished by a far
| arger view ng distance. Here, eye positions L and R face inmage segnents

alerr], blefhijafif!rd s@Pde [saﬁ]benpssae&anea Ta\eeawfai\secax{@esow de;

at a view ng dlstance e err of ten ure | ustrates a
sinilar ar‘i“&‘i\b%nﬁﬁ?‘“t‘GhFFﬁuF@aEeFYaﬁaf‘nbebétistﬁe§ er‘?gwaé!ﬁie(?‘b‘;ﬁ SeHetat er
Vi ewi ng angf ecotbéét wigtRoSlbocatedltandompletedy amde ededuviventerr],

oLert], alkbheabheiaks fRasELEER, s, RVe) i KA RRR, obhorfle 5000

|, al so; dimageypyieficeqbal awgdeht andsareen mndth. Here, eye

Figure 2 demonstrates that these conditions apply for any
simple, static, grid arrangement of this type.

Figure 2 I illustrates a similar arrangement to Figure 1 on a
‘different scale. Here, eye positions L and R face image
segments a,, bl' asy bz, on screen AB; twenty-~five inches
wide; at a viewing distance e, of five feet. This situation
could be t&pical of household television viewing.

Figure 2 II illustrates a similar arrangement to figure 2 I,
but distinguished by a far larger viewing distance. Here, eye
positions L and R face image segments a3, by, a,, and b, on
screen CD; twenty-five inches wide; at a viewing distance,
ey, of ten feet.

Figure 2 III illustrates a similar arrangement to Figure 2 I
again, but distinguished by a far greater viewing angle.
Here, eye positions L and R, face image segments ag, bg, ag,
bg, on screen EF, twenty-five inches wide, at an angle of
45°, |

Figures 2 IV illustrates in similar arrangement to Figure 2
I, also; distinguished by a greater screen width. Here, eye



<15 positions L and R face innage segnents a[err], b[err], a[err], b[err];‘
on screen GH, sixty inches w de. Such an arrangenent could apply to a

hi gh defini'tion tel evision screen. As can be seen in all these exanples,
~grid sections can be placed at a positigon where alternate i nage segnents

are conpletely and equal ly separatedix}ﬁhe correspondi ng eyes, and each
eye sees its correspondi ng i nage segnents conpletely and equally. It can
be seen therefore, that these conditions apply to all inage sizes, view ng
di st ances poaritizmg &s aofd R ,cface Fimpge skgmentsisay atkes, aagli vieg geAde from

the condi Q% & igﬁgﬁ} %dﬁﬂééﬁwﬂﬁ?re grid sections positioned at ¢ and
s€par a

c[err], only partidlly € views fromeye positions a and R of inage
segnents a, b, a[err], and b[err]. In contrast, grid segnents positioned at

clerr], agechl %whzm-?éln@rﬂ! Yot EpEl ¥ o \d avegh rdeE Byeepegi tion L and R

excluvae#é [Figure 4 denonstrates that the greater the wdth of the
i mage segFEHeY LS} Ot SGH88N ed to the left and right eyes, the further from
the screen the position for the grid segnents for conplete, equal,

separ at ed, .and _excl usi ve .vi ewi.ng,by. th [ pongdi Lgu 5
denonst ra?gs %tgﬁapevéref’%rﬁ Ia\?qlnagcd‘eé/sseegqﬁﬁéf%;h %ﬁigg%g;%g?%‘as egégl f;;i/ , and
conpl et el Plamediaitt aapos itviexh othgretEl yersatar tmagy, segrienks| asevel y, by
corr eSPONoiip 10ty WD Hful 13 Hegiia s €3 Aife Odr YEEYoRARAG bPebPOC
g " and each eye sees its corresponding image segments completely

and egqually.

It can be seen therefore, that these conditions apply to all
image sizes, viewing distances, and angles of view.

Figure 3, demonstrates a divergence from the conditions in
Figures 1 and 2, where grid sections positioned at c¢ and Cyr
only partially separate views from eye positions a and R of
image segments a, b, ay. and bl. In contrast, grid segments
positioned at Cas and C3» completely separate the views from
eye position L and R exclusively.

Figure 4 demonstrates that the greater the width of the image
segments to be separated to the left and right eyes, the
further from the screen the position for the grid segments
for complete, equal, separated, and exclusive viewing by the
corresponding eyes. '

Figure 5 demonstrates that very small image segments can be
separated equally, and completely; as well as viewed
completely, separately, and exclusively, by corresponding
eyes; when grid sections are close, or very close to image
segments.,



16 Here, eye positions L and R view inmage segnents aferr], b[err], and
alerr], 0.6 inches wide; at a view ng distance, e[err], of 9 feet. It can
be seen that the grid sections c, c[err], and c[err] can be positioned

¢l ose, very close, or al nost c0|nC|dent gnth | mage segnents a[err], b[err],
and a[err] on screen AB. Eye p05|t|on§ L and R at view ng di stance
e[err], of 4.5 feet, and angle to the screen AB of 45[err], require
essentially identical grid segnment positions for separate and excl usive
left and rBemhe, cgye vpesitiénsokran@oRdvievi imggessggmenssapernr by H[and | and

alerr] Lo 40056, 6 Cinthilt @ Iie“?@t exfepeggtaqggahcand eR, off¥e s tians L
and R of vieWing distance e|err fom i mgd Segnents a,
b[err] and@pecbe]seen that hﬂ&griéqﬁﬁﬁélgﬂﬁdcse&men?n§o§atFéﬁsbﬁb separ at e

excl usive ﬁ@éitﬁ@ﬂed'thséﬁevét?méleéethérlH&ﬂesﬁeﬁﬁﬁﬂbideﬁﬁahﬁth image
essentlallé%ldentlcal to t | eft _and é#ght eye positions L and R

It can be NERcPpt Pre NG 2212PSSFEERNARe | nage segnents are snal
smal | grid segnents can be placed very close in front of the inage

ot and PERPRALIRIIE S in an%“?%é?2399%5‘3%9536‘”‘18?53' Yis é'réﬁs °

vi ewi ng diandnargleatd the ws deeenghBsobf 45Penwrequinet kesenttialdyal | er the
| mge SCONEaRrildP SEPa! Soahdfe 0pos1EFORE FOr ! Sehtale ARG ERRIuLY! LY

of view ng p03|t|0n seen _that the arrangenent eplcte
Figure 5 chb®fH iﬁ@lylﬁbtaﬁyeth¢W§r°§rFaﬁﬁeﬁﬁﬁpg1“Bnéméaﬁn§esmﬁﬂﬁ$aﬂym]

di st ances, bpr aﬁagbgsteftﬁbsé/!B?rﬁefﬁaﬂﬁdSQﬂgﬁEt&yéaﬁobati%ﬂ% L and R.
Consequently, it can be seen, too, that for small and very snall inage

segnents, there are no limtations on the view ng positions through
correspondéye pomitignsdLsagdeRtsf whewgngwdibicanckeehqureeleoe Hewr) vision

di scernmeng, of OfRL L ®seGRURLE" 8] Vb5 CBAGALS , 2B BXEedd’ 48, Yequire gria
segment positions to separate exclusive left and right eye
views of the image segments, again, essentially identical to
those for left and right eye positions L and R.

It can be éeen, therefore, that where alternate image
segments are small, small grid segments can be placed very
close in front of the image segments, to provide complete,
completely separated, and exclusive views to left and right
eyes of separated, alternate, image segments, over large
viewing distances, and at wide angles of view.

Further, the smaller the image segments, the smaller the grid
segments required, and the flexibility of viewing positionms.
It can be seen that the arrangement depicted in Figure 5
could apply to any similar arrangements, including any
viewing distances, or angles of view where image segments can
be seen. Conseguently, it can be seen, too, that for small
and very small image segments, there are no limitations on
the viewing positions through corresponding small grid
segments, where, within the bounds of human vision
discernment, complete, completely separate and exclusive, are



7 views provided for the left and right eyes of corresponding alternate
segnents of inmagery, and where each eye sees exactly half of the tota

| mage segnents. It follows that it is possible to position grid segnents
ikn front of any uniformimgery, that can be seen, so that the eyes see,
see conpl etely, and exclusively, equal Mbers of inmage segnents. It al so

follows that .it is possible to position snmall grid segnents close to
i mgery, so that the eyes see, see conpletely and exclusively, equal

nunbers of viBRAC pRRYIRIE fdrOrd AR AP he Wyl | Yt M BioRa TG ©S

It is essentia hese arrangenents dth and area of |nage
segment s aﬁétﬁﬁéa§&n§egmtt5h9fw1med:r¥d A ‘&e%%@ifl’? FERFWREs are the

same.  Thiekactly haT¥ilof The VB | fdlayeVddynidieesippl i cation of sinple,
static, grids to three-dinensional inmagery. The displacenent of

correspondi ng visual elenents, in imges containing adjacent angles of view
about a coltrpfoddise thjatcrie:as& posshblee torgyes icciun agrid egments in

represents mtl g%ggtgw Qlfél a%aye?ﬁestﬂtvéﬁl@% e, COSTPHaECRILE:

equal helg and Wi Screen I's 1 nmagery acqurre Ieft
of the obj eveswﬁer-eselemomnheetgé:w anflieralus el qwbmwemn@fe

In any suchpaged %?ﬁ@ﬁb the geonetric vertical inmage centre lines C,
Cerr], (err], C[err] can be aligned coincidentally. Wth vertica

centre line Cand (Jerr], aligned coincidentally with CJerr] and (err],

al | image ghewRmos Folivhis B txh.e DL PHESiNl e/ 6o ipodit IRYshETL I @618 ¥
di ver ge accordl%%t o .t he aqpl
s close t 1magery, so that the eyes see, see
completely and exclusively, equal numbers of image segments

from wide angles and various viewing distances.

It is essential for all these arrangements that the width and
area of image segments are the same; and the width and area
of the grid segments are the same.

This requirement is incompatible with the application of
simple, static, grids to'three-dimensional'imagery.

The displacement of corresponding visual elements, in images
containing adjacent angles of view about a common centre,
increases from the image centre.

Figure 6 represents two images, of adjacent angles of view
about a common centre,'of equal height and width, displayed
on a screen. IL is imagery acquired left of the object
centre; IR is imagery acquired right of the object centre.

In any such arrangement,. the geometric vertical image centre
lines C, C;, C,, and C3 can be aligned coincidentally.

With vertical centre line C and C,, aligned coincidentally with
Cy and C;, all image elements offset from the geometric
vertical image centres will diverge according to the angle of



I8 di vergence between the two i nages, the distance of the inage el enent-
fromthe centre line and in the direction of the imge centre fromthe
common obj ect centre. In Figure 6, e is an imge elenment of inmage IL, an
i~fmage acquired left of the object centre. The di stance, d, between inmage
el ement, e, and imge vertical centre &8 Clerr], will be greater than the
di stance, d[err], between inmage elenent, e[err], and the inage verti cal
centre CJerr], (err]. Simlarly, the distance d[err], will be greater

t han d[ erdivergéacecbetweehh thiec tiiostimages,, dhe idistantel[ef rthe wihage

t oget her t hap_t he di st S d erd.] dt o C seen

t her ef or e,gf?ﬂésecg%?‘ésSgﬁdf%&q'l&%aggggl g?pgn? 2' (#' | %ggr%tlc%nntifn?ﬁ% adj acent
angl es of image abotrea feomthec common ehjestt wentintegned to coi nci de at nore
t han one position,; and the discrepancy in coincidence of non-aligned
points increases fromthe inmage centre; as well as wth increasing

di ver genc®PpELGRER Bnmeei ABgancAR@ges elementof,jimage Idnn 3 WMAGCthat it

I's not poagglilieelo 1RiERCRLIthES obfjerdt denta@Ent Wi dth in front of alternate.
segnents of inmagery containing two adjacent angles of about a common

centre; so that the grid segnents separate the view acquired left of the
obj ect ceTheedistiheel,cti, depeweand imageyiedwmeatyy reed and)imade tver obeakt
centre to i ght ~eye,,.i C e Si Y, 'ﬁﬂﬂ L0 each t hat
al | image‘_’éte]gr%n & Sae g’eié'ﬁ (?% Irgétaaz:leéyr ?yi#heﬁgordrlespon%él]hgébyesgésegg

Obvi ous| yimpgej elemedithl €4i.n ande thesdmages varfieal tentee Gyi dC4o pl ace
grid segnents of unequal length, so that imge segnents, containing imgery

acquired left of _object centres, .
Slmxlarly, the distance d3, will be greater than dz.

As well, both the distances, dz, and d3, will together be
greater than the distances d, and dl‘

It can be seen, therefore, that corresponding image elements
of imagery containing adjacent angles of view about a common
centre, cannot be aligned to coincide at more than one
position,; and the discrepancy in coincidence of non-aligned
points increases from the image centre; as well as with
increasing divergence between the image centres.

From this, it can be seen that it is not possible to place
grids of egual segment width in front of alternate segments of
imagery containing two adjacent angles of about a common
centre; so that the grid segments separate the view acquired
left of the object centre to the left eye; and the view
acquired right of the object centre to the right eye, in each
case exclusively, and in each case so that all image segments
are seen completely by the corresponding eye.

Obviously, it is possible in the case of a simple, static,
grid to place grid segments of unequal length, so that image
segments, containing imagery acquired left of object centres,



19 are seen conpletely and exclusively by the left éyes; and i mage

segnent s,

containing imagery acquired right of the object centres,“are seen f

conpl etely and exclusively by the right eyes. However, the arrangenent
above is visible fromonly one viemﬁngbBosition; so it is not possible for

the arrangenent to provide the require

excl usive and conpl ete separation

fromany position. Figure 7 shows another failing of the sinple, static,
grid when applied to imagery containing discernibly different adjacent
angl es ofare cseen cempletelygand:exolusivedyuby whet deffosvesonianf in front

of i mager

Im&Ge  SeGhéFe 8] G6RPALATRY e§m9§e¥ye%qae%ar edghlk Wedend ver gences

fromthe copnmon centre, can result™in each seelnq both | eft and right

views si riRPIGRESENtIeS, | are| gaen 9°m§FPGe§¥gﬁEﬁteﬁc

MEdved T B | nage

segnent s pight |eyesl, b[err], conpletely and exclusively separates the |eft
and right eye positions L and R to the correspondi ng i nage segnents aferr]

and aferr],

for L and b[err] for R | mage el enent e[err] appearing in

I mage seghmm&vetertheaadtangemeytthbo?efﬁseyésﬁbabtEwnmLpndqeynmot have a

corr eSpOWié‘@#ﬁgggsz{:fgﬁm F”it”ﬁgeaéﬁggﬁﬁ%ﬂl@ ‘dor thel% x{é‘e

ri ght eye

nt e[err] an appear in | mage segnen

alerr], beeapEevidettRegreguired; smhugwpomﬂhsMg@ecéma@amm in

proporti ofrém 5ﬂ§ Hbéiﬁﬂéﬁ of e2 fromthe centre of line C. This is a
typi cal exanpl e of so-call ed "doubl e i magi ng" in partial three-di nmensiona
|nagery arrangenents.

Figure 7 shows another failing of the simple, static, grid
when applied to imagery containing discernibly different
adjacent angles of view.

If grid segments are of equal width, positioning in front of
imagery containing adjacent angles of view, acquired at wide
divergences from the common centre, can result in each eye
seeing both left and right views simultaneously.

In Figure 7, grid segment c, placed between image segments ay
and b2, completely and exclusively separates the left and
right eye positions L and R to the corresponding image
segments a, and agy for L and bl for R.

Image element e; appearing in image segment a; and seen by
the left eye position L, does not have a corresponding image
element in image segment b, to be seen by the right eye. '

Image element e; and e, appear in image segment a, , because
of the greater distance from the image centre line in
proportion to the distance of e, from the centre of line C.
This is a typical example of so-called "double imaging" in
partial three-dimensional imagery arrangements.



20 The foll ow ng i nprovenents overcone these limtations. The fol | owi ng
i ndi vi dual inprovenents to known technol ogy can be applied in conbinations
of each individual inprovenent according to the final optical and

Wt hree-di nensional quality required. first of these is to apply
vertical dinmension to dynamc grid segnents Dynan1c grid segnents with
verti cal dinension Transposing grid sections in front of alternate
segnent s I magery, .containing visibly distinct adjacent angl es of view,

aver ages tﬂ@ebeQlPHgnSf#@PFOUFméaGﬁ gvescomgndhess ddgitatinnsy If the
speed of transposition is sufficient to be unseen by the eye the grid

f th | of
the aver aghh6| BoRLRELES! LB81BHaBa L, THPRAvEBBRSR: LR BRgVn SeShIP 1RO (R
Posi ti oni nget appyied dhoeembmnatebmscb&seacMOﬂﬂdammmmga demprovtesndntri ts t he
extent Lo gieballg EXCEnCaiRge BRRYAd.! BRcIEhIRe MIBLIE MG H I O

verti cal I Mensi on, to th ext
Vi ew'. Th|§e@ﬁp¥9¢es t he effectlveness wi-th which the grid elenments
accurately separate the left and right inmage segnents to the corresponding
eyes. Where scope tgo inprove left-right separatiaon by reducing_ the
di st ance o?h?hﬁlﬁngofrBHFFﬁe1§cF9eﬁPP Yc¥estigadedimeRsion o dynamithcy
of the grigrtansbgmenkapced by increasing the physical depth of the grids.
I ncreasi ng the physical dinensional of each grid segnent, by the vertical
conponent extending away fromthe eye and in the

Dynamic grid segments with vertical dimension

Transposing grid sections in front of alternate segments of
imagery, containing visibly distinct adjacent angles of view,
averages the blocking effect of each grid segment along its
path. If the speed of transposition is sufficient to be
unseen by the eye, the grid segments disappear and produce a
view of the imagery which is a total of the average blocking
effect of each grid segment along its path of travel,

Positioning the grid close, or very close, to the image
segments limits the extent to which the eyes can see around
the grids, producing the effect of vertical depth, or
dimension, in the grids, and to that extent a "tunnel view".
This improves the effectiveness with which the grid elements
accurately separate the left and right image segments to the
corresponding eyes.

Where scope to improve left-right separation by reducing the
distance of the grid from the screen is constrained, then,
the efficiency of the grid can be enhanced by increasing the
physical depth of the grids.

Increasing the physical dimensional of each grid segment, by
the vertical component extending away from the eye and in the



21 direction of the imagery, creates a "tunnel view'- effect between any
two grid segnents, that can conpletely separate views of each imge segnent
to the correspondi ng eye, providing the vertical extensions are |ong
enough. =~ Figure 8 of the draw ngs de strates two sections of grid
elements Gerr] and Jerr], both contaiing vertical elenents extending
fromthe viewer forward the screen, and where Jerr] is closer to the
screen than Jerr]. As .can be-seen, verti cal I{uextended grid sections

Jerr] sefdizgacinn pf cthe simpgeryn: oreatesram EuRRBIRViSHpreeifechd
excl usi velpetwedid Qierévws Yo ¥a Begnerwes ( et §annebmpletydepparaitte wi dth

of the grid sections can, be sized, according to_ the mﬁﬁth of the imge
segnents,W%ﬁf%fﬂ;r?&ﬁﬂr%ﬂP?ﬁs§?9%ﬁnﬁft?hEhngﬂrF?ﬁﬁPP PgcP¥Er. If the
grid sect iproaidiinoftinsusdritigal extlensildbiis ane longsenmeughdt h and hei ght
as the imge sections, then grid sections containing vertical depth can be
pl aced any di stance fromthe image segnents to conpletely segnent and
separ at e Figuremd: of grhetdrawings rdepondt ngtesctyopsectdons wofe gpid
segnent s rd at t s di h | ' of

appropri a[%\ég%%$a€£pgvﬁt¢?f ?}gﬁpmg%ﬁggbﬂn%ﬂ%sYeEB%g?n§§§h§9?§er ni bly.

di f f er ent eXjending Arprsthe viewer forvard| thedscresbpapRfe whedfe$, is

conpl et el wigsddhag egp@cgéy@eﬁ:y@ﬁaﬁmg[ oduce three-di nensi onal inagery.
Transposing the grid elenents, in synthronisation with transposing i mage

segnents, will produce a three-dinensional imge, in which the grid
segnent s @@Erudn lve sseen preerticgllhcespendedi gridnspetibnenG,s separate

SUff'C'emﬂékﬂéE%ft and right views from L and R completely and
exclusively, while vertically extended Gy do not.

The depth and width of the grid sections can be sized,
according to the width of the image segments, and the
required position of the grid from the screen.

If the grid'sections are of equal depth and width, and the
same width and height as the image sections, then grid
sections containing vertical depth can be placed any distance
from the image segments to completely segment and separate
the image segments to corresponding eyes, providing the grid
segments have both appropriate depth and width.

Grid sections of appropriate depth and width for image
segments, containing discernibly different adjacent angles of
view, can be placed to separate images completely to the
respective eyes to produce three-dimensional imagery. -

Transposing the grid elements, in synchronisation with
transposing image segments, will produce a three-dimensional
image, in which the grid segments cannot be see, providing
the speed of transposition is sufficiently fast.



22 I ncreasing the angle of view in three-dinensional inmgery forned by
dynam c ‘grid sections with vertical depth I ncreasing the vertical depth
of dynam c grid sections for the production of three-dinmensional imagery,
decreases the viewi ng angle at which the_inmagery can be seen unless the
grid sections containing vertical depth 2fe shaped to nmaxi m se the angl e of

Vi ew. Figure 9 denonstrates an arrangenent of grid sections with verti cal
depth, having a tapered formto pernmt w de angle view ng. Such tapered
shapes can Imcreasingeyhel anglel ofrviewsinl threendivensiionadedmagieny on t he
angl e of Vi 4 hedUby CdynbilfcSh faCkebPfohlRRELANder FIRR1SEUBRA s, and the
vi ewi ng di . rid shapes
easily adjustable for different situations. As wel |l as having tapered

edges faci n:heéé'_séysgStnéheesﬂéai_eebP%Sotﬂ Bon¥Riti gRligdeRidt iohs tRgrer in
the other direction I nstance if  the n,is t he

, for in . screen, curveg. As wel |,
grid segmentRe c%FP‘S’écB?laP,°§n§?§§ﬁ'9\‘mﬁéngn?ﬁa BAgesy 1 ARTE 5565, e
acc;)_rdi lngdtwidwm;;nendt;mquatewFﬁbfi theTinagpeyi ngngbbdsfbanmmt ss;)hrﬁtfé ni ng
vertical de S .to reveal .all inage.se nt.s,.C e
appropriatégéggsgegifﬁﬂ?ecgﬁgaéﬂbﬂgtV&?géchgﬁekgp §§§ §h§$%gsiq on of the
grid, partsmakimbisei thgeangdrenfsviey.not be seen; resulting in a parti al

view of the imagery. This applies particularly when grid segnments contain

vertical depth. A conpl ete view of each image segnents can be obtai ned by
either of t weenh9gdemonstrates an arrangement of grid sections with

vertical depth, having a tapered form to permit wide angle
viewing. Such tapered shapes can be either eguilateral or
isosceles, and of size depending on the angle of view
required, the size of the image and image segments, and the
viewing distances involved.

It may be preferred to have the grid shapes easily adjustable
for different situations.

As well as having tapered edges facing observers, the grid
sections with vertical depth may taper in the other
direction, for instance if the screen is curved. As well, the
grid segments can be oval, instead of wedge shaped, or
diamond shaped, according to viewing reguirements.

Transposing grid elements containing vertical depth so as to
reveal all image segments completely to the appropriate eyes

Figure 10 demonstrates that for any one position of the gridqg,
parts of the image segments may not be seen; resulting in a
partial view of the imagery. This applies particularly when
grid segments contain vertical depth.

A complete view of each image segments can be obtained by
either of two methods.



23 Firstly, by transposing the grid segnents along a continuous path of
| ength equival'ent to at |east the horizontal width of each grid segnent,
all grid segnents being of equal width. The transposition nay be

~continuous, in one direction, or oscilj.ating. Secondl y, by transposing
the grid segnents as changes between f1°xed positions, such as positions
formed on an electro- optical display, like a liquid crystal display panel
or- simlar inertia free means of formng a dynamc optical grid. In the

second c&d&stier bygtiranspasging therapid sagnents dlorng porertinppuss
i npor t anpakhalk st h@n@lt%t %Q%v@léﬂ@ﬁ% tléalaﬁ S:r?‘éltﬂd/@i%ﬁtép Wwo&emi geh of

the grid sections, and that each i vi dual novepent of the grld segnments,

within t R8SRoBEAG ﬁ%ﬂﬂﬁﬁﬁ¢|4*4 gEﬁun?Qﬂiﬂﬁst?ﬁ&PQrﬁﬁl%ﬂﬁ?h BidthRe wi dest

pi ece of Tneageenspb&attriedx waymbé wrdRindvugy ith drie ayreeciénpnorfromthe
required %ie§) of maxi mum angle fromthe inmage centre. Where the
number of =St gf the grid segnents can take in any conpletion of the
total path of transp05|t|on is limted by avallable refresh rate, then

further 8klaral! 87 Yrardboding 'ife Ui £ REYNGARS & &y SAGEE BLevbLE"

they cannot or var ri ascen I ng, or
descendi ﬁ@&eét POS ixdonsdi P am@mns)ffmwimmam nel@ettonpl et e

cycle h%Wﬂ Hi%?ﬂ%f’ 1kike a diéfE%§HE¥¥%d£§ '§éﬁ§H Gi the grid
ul the alternatin nents of

S change dyrin trans osition cycle,
agery BARbIAT HaeREAR RES of, toEing 2 (AYREMLC \BRELFRY SRABous v,

In the second case, where grid sections transpose between
fixed points, it is important that the distance of
transposition is equivalent to the width of the grid
sections, and that each individual movement of the grid
segments, within the total transposition, is no larger than
the length of the widest piece of imagery obscured from view
by the grid, at any position, from the required viewpoint of
maximum angle from the image centre.

Where the number of steps that the grid segments can take in
any completion of the total path of transposition, is limited
by available refresh rate, then further alternatives are to
vary the grid positions at a speed at which they cannot be
see, or vary grid segment widths, in a fixed ascending, or
descending ratio, according to the number of movements in the
complete cycle, as shown in Figure 11. '

Where the shape, or position, of the grid is changed during
the full transposition cycle, the alternating segments of
imagery behind the grid must change in exactly the same way
simultaneously.



24 Dynam c forty-five degree segnents containing vertical depth _Figure
12 depicts a situation, common to optical grid systens, where a fixed

vi ewpoi nt, enconpassing the positions L and R, can, because it is fixed,
wresult in only partial, or sequential vigws of inmagery being seen at that
poi nt . Where the transposition of grid segnents passes a fixed point
during the transposition cycle, such as the position of an eye, or a
position between eyes, then the V|em/fron1that position will be constant.
This can r2%Ran artyrfive degres; segments) ¢oRtaining. Nertigal) fdepth
position, or left and right V|em15equent|ally, or no view of an area of

| magery. sol og to this problemis provided b rid _arrangenent,
wher e gH(Fﬁé uig FRIRES o7 gﬁf%?F}°?o ﬂ@mﬂarg?oﬁPgﬁgahrgﬁ se before
al ternate Spghemss nhereagefyxeélvédwpbaped eandmpagsédgl¢hntpn§ﬂqidnsthe
grid segneﬂténda@d % 1985 geaiéois' ?1?¥3Chf:8gh§@t i?anWl&hp%L}‘il%r or,
segnents, at a wher e transposi I'nvi Si'b ds,
produce S|%39¥%né§@% Vé¢V$ch anagh§Y|bgnna|sgeanntngh@m Ogmﬂﬂ-atlon of the
i magery. This arrangenent, including vertical scanning of inmagery, also
permts the production of three dinensional inmagery containing bath

hori zont al¥ %% ke vERei EaansResisiennot griguFeImENLs| R3FFeEd @H#@d point

arrangenendurﬂﬂ@DﬁﬁérﬁtaﬁspbbQt1GHYC9b@e¢YEutheW% theopogitipsSidf Gth Wi | |
simul taneously ¢ ntaln ﬁ % Vi ews EE EP eye nd right views
For the i ort S5 2 e thine Sebednt Sness EAfneEhherisy. 2om s &t od o

partial, opositientwallvbewsonstantal Thisr cansresads, mhasaemmvicﬂ:i,ons can
be provid d t a [ o] f t

dlSCEFﬂIbF€ §y¥?%?%ﬁt°a§fa§g% ES esgggﬁvgéﬁg g?ggfﬁé ? geghgﬁgboses at
a speed su¥¥9bteﬁ!eVosﬁeuﬁnVlgibYe o0 nneveyvsof an area Of imagery.

A solution to this problem is provided by a grid arrangement,
where grid segments angled at 45° to the horizontal,
transpose before alternate segments of imagery, sized shaped,
and angled identically to the grid segments, and transposing
also, in synchronisation with the grid segments, at a speed
where the transposition is invisible to the eyes, to produce
simultaneous vertical and horizontal scanning or oscillation
of the imagery. This arrangement, including vertical scanning
of imagery, also permits the production of three dimensional
imagery containing both horizontal and vertical separation.

Figure 13 illustrates this arrangement, demonstrating that
any two eye views, from any posi%ion, will simultaneously
contain both left views for the left eye, and right views for
the right eye, and in no circumstances can either eye be
restricted to partial, or sequential views.

In all circumstances, these provisions can be provided by a
grid system placed in front of imagery containing discernibly
different adjacent angles of view, where the grid transposes
at a speed sufficient to be invisible to the eyes.



25 Alternatively the grid system can be incorporated within a | ayered

screen, where the inmage segnent performthe function of grids and inmagery,

alternately, or simnultaneously. Toget her, these arrangenents provide the

-di spl ay of three- dinensional inmgery of nmaxi num angl e of divergence for

any acquisition distance through a conb®Ration of features of the present

I nvention, which include: 1. transposing grid segnents, before

synchronously transposing alternate segnments of inagery, containing

di stinctl yAltéfnarively thengridgbestefnn caawbebdncorporatedemitdsin & | at a

speed to r spgsLiLop,.Lnyj.si Al e . - :

the grid Sg #ﬁéng%%%$€'bg§%%éiFPgnéggéPogg FhseP§¥?P5§2%®% ﬁﬁgéﬁﬁﬁﬁa

segment s, grids vand| imagerys halternatedty ©F Sdpadieneonslywo adj acent

angl es of view exclusively and conpletely to correspondi ng eyes; and where
3 the grid segnents are taggred t o _provi de maxi num angle of view

in any di rIRGSERET nrthefe arranggments prpyads,§he dispday of & Tge in
shape, or mbﬁ#:l)@ndll_riﬂﬂgéf?neﬁoﬁlhhiiﬁﬁml'&ﬁgﬂ.bgbfnﬂigreir@e@%cé TRge #pgnent .
repeats any position in.apy _conplete cycle; an ere - . t ri
Cegnents deieetti0, 818 ke BhEbiahLa. SpnBinak ehnai Sedsnsiep e
vertical opresentzimvehtioapnwhdchr iakladeati on of the inmagery, also
appearing in forty-five degree alternate segnents, and where - 6.

grid and image segments al ways maintain equal corresponding areas on the
screen andli denti chranspesiponarid skapenss .ahpfptiet symchromopsly

transposi t¢Pinsposing alternate segments of imagery, containing
distinctly different adjacent angles of view about common
centres, all at a speed to render the transposition invisible
to the eye: where -

2. the grid segments should be positioned close or very
close to the image segments, or have vertical depth,
sufficient to separate the two adjacent angles of view
exclusively and completely to corresponding eyes; and where -

3. the grid segments are tapered to provide maximum
angle of view in any direction; and where =

4. grid and image segments change in shape,'or'position
during transposition, so that no grid or image segment
repeats any position in any complete cycle; and where -

5. the grid segments are angled at forty-five degrees to
give simultaneously, both vertical and horizontal scanning

or alternation of the imagery, also appearing in forty-five
degree alternate segments, and where -

6. grid and image segments always maintain egual
corresponding areas on the screen and identical corresponding
shape at any instant of any transposition.



26 The provision of unrestricted focus within three-dinensional inmagery
Real objects have no focal points; normal vision involves hunan eyes

focusing at will through continuously changi ng positions. Thi s provision
“can be provided in three-di nensional i ery, produced as descri bed above
by the foll ow ng neans: - By varying t focal distances, within the total

field of the inmagery, fromthe objects closest to the acquisition point to
the objects farthest fromthe acquisition point. The focal points may vary
cont i nuousTheyprovision ofiannrestoickede facust widhiat ithreerd igtensional any
desired nagpg ? % Where the imagery 1s generated artificially and not
recorded f life, focal planes can be set, or can change
continuously according to the result desired. It should be appreciated

that at al kealrrss ébesaﬂaaeeﬂb ﬁB&hQS Bﬁ.n‘tb?\’\/n@:%hal eqéMnt fl'rﬁrdl%é nmagery
shoul d renﬁln of size and g F HJSCtS m%}hln er renaln
the same s gﬂaﬁvgxeFf Pﬁuﬁﬁpﬁeﬁgnylﬂ cERTRYSR; icons n“qW§ zﬁﬁq % hi s

ef fect canpbeipionaced by automatically varying the foci of the canmer a

| enses with franme changes so that the | enses scan back and forth through
the field of view continuously during recording. Seamnl ess j oi ni ng of

i mages  TReipoprbugsdendcancbenpronadged dn shreeedimens iopal Kmagery,
difficul ti gfoliabaah GaEI2I0RAT HBOVEY bYY thia® £#419%Wing means:-

By varying the focal distances, within the total field of the
imagery, from the objects closest to the acquisition point to
the objects farthest from the acquisition point. The focal
points may vary continuously with frame changes, or have a
set variation, or change in any desired manner.

Where the imagery is generated artificially and not recorded
from real life, focal planes can be set, or can change
continuously according to the result desired.

It should be appreciated that at all times the adjacent
angles of view contained within the imagery should remain of
identical size and that objects within the imagery remain the
same size even if in different focal positions.

In practice, this effect can be produced by automatically
varying the foci of the camera lenses with frame changes so
that the lenses scan back and forth through the field of view
continuously during recording.

Seamless joining of images

The joining of different images on a screen has well known
difficulties that are caused primarily by the uneven



27 I 1lum nation of inmage edges that are always very visible and in
practice inpossible to hide from view In an arrangenent involving a
grid systemappearing before the inagery it is a sinple nmatter to ensure
1 hat inmage edges are always positioned to |ie behind grid positions where
t he edges woul d be invisible. It should¥ be appreciated that in the
present invention any form of mechanical and/or electrical and/or

el ectroni c means can be used or applied to bring into effect the present

i nvention. iinupdnatiéntlof litRadd idlgid altidde i 1wdls PreSenyis Dhket and can
be brought ,about by any nechagjcal, ﬂiagr'cal, el ectronic or other neans
For exanpl &0 REBGHICEILMPOSTIDS &q Y2184 qui d crystal screen

means, or conputer generated nmeans such as a conputer progranme generated

o Doy Ly oAb Sndalrt ARl Yl iy 3 [ Uyt WbRGa EIAGNIEEBEL (SLCh

as for exanpl e a screen or evl sl oIT scr ut sti as to provide
the good athgndmaserybditnden & Isdmpigyatter L RRBULRI that \image edges

shoul d be appr eawahRd gl idRUP U ENES BeWin@dyf 18 ahd o161 oRY PReFBARREO
the inventigon w thout_departing fromthe scope thereof as defined by the

appended cPS9®$ would be invisible. 28  CLAI MB: 1.
An arrangenent for view ng inmagery, such that said inmagery appears in three

pr ovi di g 1t EheRng P erpskaniialt dhal in YIS BEENG | HIRSIh afy

i mgery; sd&iodm of mechanical and/or electrical and/or electronic means
can be used or applied to bring into effect the present
invention. In particular, the grid arrangement of the
present invention can be brought about by any mechanical,
electrical, electronic or other means. For example,
mechanical means, electrical means, ligquid crystal screen
means, or computer generated means such as a computer
programme generated to provide the grid system within the
screen of a viewing arrangement (such as for example a screen
or television screen), but still so as to provide the good
arrangement between the imagery as viewed and the viewer.

It should be appreciated that improvements and modifications
may be made to the invention without departing from the
scope thereof as defined by the appended claims.



Slats being laterally spaced apart one fromthe other and havi ng di mensi ons
of width, length and depth. 2. An arrangenent as clained in claimi,
wherei n spaci ngs between said slats are tapered. 3. An arrangenent as
~claimed in claim1, wherein spacings between said slats are tapered to
provi de the viewer with maxi numangle &8 view in any direction. 4.

An arrangenent as clainmed in claiml, wherein nmeans are provided to nove
and transpose said slats and spaci ngs, therebetween. 5. An '
arrangenegaamsgl ainmed in claiml, wherein said slats and spaci ngs

t her ebetween, are angled to give substantially simultaneously, vertical and

hori zont al scanning or alternation of said indgery. 6. An
arrangenedt as clahnawrhngdmdmﬂiﬁodlvieuﬂng;ﬂuagery;)sunhaEhahtsah&pose
said slatg At d e . give
subst ant i af"f‘y% neoussiL vtz‘rrtaélkca an ri zontgFé &gér}'n%\g %ng g ation

of i mager ¢; 9848 ﬂwsa@gmmggyn&qnmaﬁ %mﬂhjqy|RFQ¥¥Q%EﬂHnﬂnlﬁtﬁhmﬁYb?fsald
spaced apaphcelddapadtd s1kAE Hetvdi D& H6RY mwnﬁﬁaﬁ ¥Ry

mai nt ai n c rresgondl ng areas on a screen, at ag g)Ol nt of ansp05|t|on of

sai d gri dSaPFEn aterally spaced apart oneé from the other and An
arr angene hlavdngC lddmens iiohsClof WildtnheXenigels adnl | Yy appears on or
relative to, a screen. 8. An arrangenent as clainmed in claiml

wherein said i nragery appears on a screen surface; said grid arrangenent
i ncl udi ng2spaced amaarrangement tads slecimegd irher Xeiot vieerwhereih gri d

arrangeneighaRande HetWelt UiS ULhef 'H SApd AL,

3. An arrangement as claimed in claim 1, wherein
spacings between said slats are tapered to provide the viewer
with maximum angle of view in any direction.

4. An arrangement as claimed in claim 1, wherein means
are provided to move and transpose said slats and spacings,
therebetween.

5. An arrangement as claimed in claim 1, wherein said
slats and spacings therebetween, are angled to give
substantially simultaneously, vertical and horizontal
scanning or alternation of said imagery.

6. An arrangement as claimed in claim 1, including means
té move and transpose said slats; wherein said slats and
spacings therebetween are angled to give substantially
simultaneous, vertical and horizontal scanning or alternation
of imagery; and wherein segments of said grid arrangement
formed by said spaced apart slats and spacings therebetween
and segments of imagery maintain corresponding areas on a
screen, at any point of transposition of said grid'
arrangement. |

L

/



" between said i magery and a viewer and being provided by neans of. conputer
sof tware and/ or progranme. 9. An arrangenent as clainmed in claiml,
wherein said i magery i s segnmented i nagery containing at | east two spaced
~apart angles of view about a comon cen# An arrangenent as
claimed in claiml1, wherein neans are p 8V|ded to transpose said slats and
spaci ngs therebetween, both vertically and laterally, fromand relative to
changi ng points, relative-to segnented i magery including at |east two
spaced apaf® angl ednoaryapgenentit as cdmimedcdmt cdaim 11 whereim maithgenent

as cl ai medjjppg Ek9'HP&ea%@ebﬁ'BrSEEQaQ%b@ @Bragggggghglncludes a plurality
a

of spaced apait Slals wth spacings t erebet ween whi ch are positioned
and profiled so as to have dinensions of width and depth; neans being

provi ded te.transpnﬁeasaaﬁgéhah% akd c1R3medydnt &araalaﬁnwreré&ef tdeied | y and
laterally fromand relative to ch anglng gln S, reh&tlve to se ment ed
i magery cofPaPRf¥ 2BPeRESSPR: RoSEFEER HS PFeanéFé comon

centre. i@cludingnspacedgapart slatisyi kithi spakdngsl therataitwedmons are
provided tg.§gagsRASErkAfigendht BRIngPREE%1508" SREWEA N scttle Gl fadd

| aterally.
between said imagery and a viewer and being provided by means

of computer software and/or programme.

9. An arrangement as claimed in claim 1, wherein said
imagery is segmented imagery containing at least two spaced
apart angles of view about a common centre.

10, An arrangement as claimed in claim 1, wherein means
are provided.to transpose said slats and spacings
therebetween, both vertically and laterally, from and
relative to changing points, relative to segmented imagery
including at least two spaced apart angles of view about a
common centre.

11. An arrangement as claimed in claim 1, wherein said
grid arrangement includes a plurality of spaced apart slats
with spacings therebetween, and which are positioned and
profiled so as to have dimensions of width and depth; means
being provided to transpose said slats and spacings
therebetween, vertically and laterally from and relative to
changing points, and relative to segmented imagery containing
at least two spaced apart angles of view, about a common
centre, '

12. An arrangement as claimed in claim 1, wherein means
are provided to transpose the slats and spaces therebetween,
vertically and laterally.
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