System and nethod for Keystone Correction FlIELD The
present invention relates to a nethod of and syste?mwm”
for correcting keystone distortion in an inage.
BACKGROUND I n order to capture an object in 3D for
later di spl agysferh andanedsad Yoi Reystohe Coriedtions from
a range of locations. For exanple in order to
reconstruct a 3D scene on a multi-view
Aut ost ereoscopi ¢ 3D display, the original scene is
captured using an array of caneras. The array of
E as may be placed along a track, wth each canera
pointing at the centre of the screen plane. If the
scene is static, a single canmera nay be noved al ong
the track instead of an array of caneras. The
necessdhg pregont-ihventibn wlateptapedethodrafantssystem far correcting
hori zontal -paral l ax-only (HPO 3D scene. Simlarly, to
ReyStone distortivh-ipanahiage. 3D scene (where data exi st
along both the horizontal and the vertical axes) the
hori zontal array of caneras described above is now
expanded al ong the vertical axis. Using commercially
Pﬁ%}ﬁ@wﬁﬁ with fixed | enses, the sequence of

captured by the canera array is inherently
pl agued with keystone distortion. This is attributed
to the fact that the CCD plane is not parallel to the
screen plane at various canera _positions along the
caner aln peds to eapiise antahiecttimdDcfaniater display itinaeerasary to take
centre of the track. Keystone distortion would, for
2D images from a range of locations. For example in order to reconstruct a 3D
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scene on a multi-view Autostereoscopic 3D display, the original scene is
captured using an array of cameras. The array of cameras may be placed along
a track, with each camera pointing at the centre of the screen plane. If the scene
is static, a single camera may be moved along the track instead of an array of
cameras. The necessary light-field is captured to reconstruct a
horizontal-parallax-only (HPO) 3D scene.

Similarly, to capture a full-parallax 3D scene (where data exist along
both the horizontal and the vertical axes) the horizontal array of cameras
described above is now expanded along the vertical axis.

Using commercially available CCDs with fixed lenses, the sequence of
images captured by the camera array is inherently plagued with keystone
distortion. This is attributed to the fact that the CCD plane is not parallel to the

screen plane at various camera positions along the camera track, except when
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exanpl e, make a square appear as a trapezoid. In
current systens, keystone distortion nay be corrected
by applying geonetric distortions. The inplenentation
of these nmethods requires the availability of these

ieasRhdrals fat fitd erac dedtichsf thetiseR. Kepdtenentistogionheauld Afor
progranmer wanting to correct the keystone distortion

é&érh?lae%kboa s§US Cgarla@éhs p8Eslyl es to carry out

the transformation. tric distortion for Keystone

correcd &ﬂ'rérg §y§tesrﬁ% %@d|9?¢09% 6GL&kd by aepplylng

softvvare ng suc UnCtI onality may

Ui n erso t her di.sadvant a
SRt BUIREr s el AR oM BRL R a8
take tinme due to the cal cul ations involved. For a
ayaigbdity ahtieserarometrig dunctions tadhepgISs BIRIeMaBHRg dhem.
for a | arge sequence of inmages, the tinme taken may be
| ong. BUNBBRYNMMEN Wantiegdo coseattherteystanendistartior Wit seed to
to recreating the capture configuration in a virtual
EuBstbmasutieIthe ancddlek togarey sutrthe ddansfagatioh. 6acmetriadistortion for
froma location which will correct the distortion. For

Ré?@f@hé dofrretch6n o hét @@iaddrm BartWTohikiertidlsomnahe, aref t
the centre line, then the virtual capture woul d

E@é‘t mlﬁb %Ecﬁﬁn&%’ﬁ%h@' rﬁég'%%nf\é eBhLNKRir] gtche lfnbb

cen then be str

from + Aeoted sised Eitade Pugifie S8timetic b @Eﬁiﬁﬁ‘is ﬁ*@‘?’?ﬁese
replicated in the virtual environnent,

Buglient takeaimsidys p the calsdations Iowv%nFa% %gwnﬁq]wnagfe the

i mage sequence
impact may be negligible. However, for a large sequence of images, the time

taken may be long.
SUMMARY

In general terms the invention relates to recreating the capture
configuration in a virtual environment and taking a virtual image of each image
from a location which will correct the distortion. For example if the original image
was taken from the left of the centre line, then the virtual capture would take
place the same distance from the right of the centre line. The image may then be
stretched in the horizontal axis according to how far the camera was from the
centre line.

If the camera sequence is replicated in the virtual environment, the

image sequence may simply be reversed (by renaming) and the image sequence
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2 recaptured in the virtual environment. This may have
t he advantage that there nmy be no conputati onal

cost. This may al so have the advantage of being faster
and nore intuitive. The capturing of a reversed i nage

RABAITES ih Fhelvireal eﬁﬁtcﬁﬁner&DTmsvmazmetthe @dvantagetthat there
keystone distortion inherently w thout any

&%yh d.‘?? LERbHRPESR! TAR: ms}léts%rna%qhe%ah%q@/&t% faster

nt canmera arrangenents nmay simlar

t

%i@% réng@g%t ?@gs U@OP@F%L&%W&%%Q@UQ&&@,nnglfepllcated

stance of  caner 0 ,the scr e
e oBuny CoTRC g K SipuTspria e ooy
virtual 3D environnment replicating the original scene
apemetjnalransioyRalianmay be created using the provided
original capture geonetry paraneters. A virtual slate
may be Custemizedaapiurpayistaros witbgitfergnt ngmeha agiaingemsnts may
screen plane position. A virtual canera replicating

tingilaolyibg used.canera nmay capture the reversed original
i mge sequence (each inage of the sequence pasted onto

the  sTAlemBH@PMaAYReAbardnidteR)ofaRe digihdl dbpfuré! try such
correct the keyst oa?l,e (ﬁ? ortion c%hat dﬁgm stsH| n g)éome fy st

gglglnal i mages.

1) lens FOV,

2) view distance of camera to the screen,

3) track length,

4) image resolution, and

5) size of the image sequence.

A virtual 3D environment replicating the original scene and capture
system may be created using the provided original capture geometry parameters.
A virtual slate may be created at a position replicating the original screen plane
position. A virtual camera replicating the original camera may capture the
reversed original image sequence (each image of the sequence pasted onto the
slate-screen one at a time) and may naturally correct the keystone distortion that
exists in the original ihages.

In a first particular expression of the invention there is provided a method
according to claim 1.

In a second particular expression of the invention there is provided a

system according to claim 18.



In a first particular expression of the invention
there is provided a nethod according toclaiml. In a
second particul ar expression of the invention there is
provided a system according to claim18. 3 BRI EF
DESCRI PTI ON OF THE DRAW NGS One or nore exanpl e

enbodi nents of the invention will now be described,

Bﬁgﬁrﬁégéwﬁgdﬁqﬁ I{E’HRQWV gl gures, in which:
1g.1-"T1TS a ow accor g to an exenpl ary
enbodi nent. Fig.2a - Shows a HPO capture systemw th
the Screen Pl ane, and Screen Pl ane centre defi ned.

Fig.2b - An array of cameras, arran ed al on

hor i zofN§ OraXPEE RKkaMele %'B‘ibﬁ?"?@“té ﬁ%'@@ﬂgﬁﬂ Wik Rpwebe
Fig.2c - A single canera noving along the track
deperibedn yithefereane tathe triswinealigures ninevhighs whi |l e

poi nting at the screen centre. Fig.3a - A replicated
3D envFignneista Flovg Chlart-ackording ite ahexxediplamywembodiengnt.
(demonstrating the effect of changing the view

di st angﬁ_? 2afl 8hdWsa ﬁP@@éth?é tSf Wity tHOBBRIEN Plane, and

(denonstTating the effect of ving the canera to the
ohiseR R SRy R oot of changi ng the FO.

Fig.2b — An array of cameras arranged along the horizontal axis while
pointing at the screen centre.

Fig.2c — A single camera moving along the track capturing the scene at
designated intervals while pointing at the screen centre.

Fig.3a — A replicated 3D environment.

Fig.3b — A replicated 3D environment (demonstrating the effect of
changing the view distance).

Fig.3c — A replicated 3D environment (demonstrating the effect of
moving the camera to the left).

Fig.3d — A replicated 3D environment (demonstrating the effect of
changing the FOV).

Fig.4 — shows an image sequence after reversing.

Fig.5 — shows when the plane of the CCD is not in parallel to the plane of
the scene.

Fig.6 — shows that the Distance g is taken as unity.

Fig.7a — a front view of the HPO capture system.



Fig.4 - shows an i mage sequence after reversing. Fig.5
- shows when the plane of the CCD is not in parallel
to the plane of the scene. Fig.6 - shows that the
Distance o is taken as unity. Fig.7a - a front view

of t heplPPbcaptdHt iy of 8 HPO E4btdke sySte@nitty (iMraEk rotated
the HPO capture systemwi th the track rotated along

i S,cFig.8a - Atypical inmage with keystone
é?@?gtﬁlei&oﬁf'sﬁ g.8b - The corresponding i mage of Fig.8a

after conpensating f.or keystone. Fig.8c - The

corr esElﬂTnEPrTg itRGR' B1ags ‘ﬁ¥%ge¥1§9@? d%t?élpghi ng. Fig.9

- A systemaccording to an exenpl ary enbodi nent. )
DETAI LE-ngs@éhemmqsnon@ﬂaa@amecpf&gg-ﬁaﬁt%ﬁ@mpensatmg for
correction of a first digitized i mage according to an
kegstphary enbodinent is showmn in Fig.1l. At 102 the

image is captured in a first environnment. At 104 the

ori gi n§¥lig.8apt The ceaespBhding image ol Fig. 8b Alftet ftetdiing.
virtual capture geonetry is set up in the 3D virtual

Cenpor G195 7 aver ey SRy o HTBRERRRY SRt ent.

sequence is sequentially pasted into the virtual
slate. At 110 the reversed i mage sequence is pasted
on the slate and is captured using a canera path that

PEJAILED-BESCRIPFION nal canera path.

A method 100 of keystone correction of a first digitized image according
to an exemplary embodiment is shown in Fig.1. At 102 the image is captured in a
first environment. At 104 the original capture parameters are input. At 104 the
virtual capture geometry is set up in the 3D virtual engine. At 106 the captured
image sequence is temporally reversed. At 108 the reversed image sequence is
sequentially pasted into the virtual slate. At 110 the reversed image sequence is
pasted on the slate and is captured using a camera path that replicates the
original camera path.

As shown in Fig. 10, because of the reversal of the image sequence
each image will be recaptured on the opposite side but the same distance from
the centre line 1000. The centre line 1000 may be a first axis coincident with the
origin 1002 of the slate or screen plane 1004 and is perpendicular to the slate or
screen plane 1004. Thus for each image the second virtual camera location 1006
is reflected about the centre line or first axis 1000 compared to the first camera

location 1008 in the original capture system.



As shown in Fig. 10, because of the reversal of the
i mge sequence each image will be recaptured on the
opposite side but the same distance from the centre
line 1000. The centre line 1000 may be a first axis

coi nci tRate Mﬂia}/fbé Vigrio® 3Dicaphte3yefenid@ssd fdrecapturing
screen plane 1004 and is perpendicular to the slate or

. ol ; i .
TR 2018000 S 15D e pure

entre lin r fir [ . GO hef

SEHeTS mpg BeBhan Siohe hafedt e aIEF D.Reld  Ebfblgs are
5, Th&{q‘f may be various 3D capture systens used for

gyph information for 3D scene reproduction. The
characteristics of the capture systens may depend on
t he chdhadilRreryerustiort sysiemanayiesiiay a higrigantalsPaadax-Only
gi ven bel ow. The 3D reproduction system nay enploy a
HdiP O appedadba Far thex HBE 3D repr@iuchipprsyatsm, ther3 hersgective is
3D reproduction system the 3D perspective is

@%@lﬁk@cﬁdndrﬂétribeéd iafrepthal lorzonks axiy 200 (Figl2#)xThe 2@Quence of
(Fig.2a). The sequence of images is commonly captured

tgg{‘a ! agc%&ﬁ%nfﬂééggfé%ﬂgﬁ%‘ﬁgﬁke fhlloffhPfrictody

arran ori zontal axis 204

whi l e pointi { Fi . .

si ngl eqcarrerg‘ﬁfgéayn%s?aﬁéé%l%%dgeﬁéﬁqgoggpggfgei'gb aﬁaﬁ’é‘ms 204

the scene at designated intervals while pointing at

phide pointing atdhe ssreripeentrey298 (Fig- 2k h net hods produce

a sequence of images 212 representing the light field

of the2ori gi Adinglesamearh @GP mboringalongtheatragk 230 capturing the

scene at designated intervals while pointing at the screen centre 206 (Fig.2c).
Both methods produce a sequence of images 212 representing the light

field of the original scene along the horizontal axis.

The following parameters of the original capture system are recorded:

i) Lens Field-Of-Vision (FOV)

i) View Distance (from camera to screen centre)
iii) Track length and function

iv) Image resolution

v) Number of images in the image sequence.

A computer platform 900 such as shown in Figure 9 may be programmed
according to the exemplary embodiment. For example it may use software such
as, for example, 3dsMax, Maya, or Microsoft DirectX 9.0c SDK running on
the .NET platform. The platform includes an input device 902 to allow the above

parameters to be entered or they may be stored in storage 904. The storage 904
6



The follow ng paraneters of the original capture
systemare recorded: i) Lens Field-O-Vision (FOV)
ii) View Distance (fromcanmera to screen centre) iii)
Track length and function iv) |Image resol ution v)

dgrdcthedfequenge of iMalbs. A PRaes86A006 titen Axeeutpy tits software to
pl at form 900 such as shown in Figure 9 nay be

QLo ?Wﬁ% 3@?&%9&{99?5@@ ‘?e&?&%"t‘iﬂg@ﬁé( ofigitet baBitie sERIp which
SO s, f npl e

exanple It may use tware such of exa ,

SRl a2 UL BT dedo SR e oy o

&%tvi ce 902 tﬁ |l ow t he above paraneters to be
IBPE %Y CE 9?- may be stored in storage 904. The

storage 904 6 stores the sequence of jmages. A
pr ocesAdirtggcamasa SdPdastvth thesasoe attebutes @s the @giginalcamera,

virtual 3D environnment 908, replicating the original
paipting at thet centwhdfthe scane b vish@halate 942 peplitiates the ooen plane
to allow feedback from paraneter entry for the input

g6y bRre8 @2 thehcoirédturdtaneafrom HeCahdsrawidck. Wheilerdm® on the slate
attributes as the original canera, pointing at the

(§BF §i§in§fthé Reat8 eBhectly Bhsddsh 19 RAEWAFOV anbiViéheSistance, the
the scré&en plane and placed at the correct distance

%I%P&é#ﬁe%%%cﬂg%‘z%ﬁk' Aruler 914 on the slate is

r~Stzing the ate correctly. Based on the known FOV
o V! RS chEon Rkl G A RleSp b e b onr
(Sliiégi, ibs, c? rt]i())\é\lllcq:cording to the exemplary embodiment and demonstrates how
the parameters can be entered to replicate different capture and scene
geometries. Once the geometry has been set up the processor 906 can process
the original frames, to produce a keystone corrected sequence of frames.

As an alternative, the single camera moving along a track can aiso be
substituted by an array of cameras arranged in designated intervals. Both these
methods capture the same image sequence.

Assuming the original image sequence is numbered in ascending order
from left to right, e.g. frame 0, 1, 2, 3, ... 99 (assume 100 frames in total), the
image sequence 400 is reversed (Fig.4). That means, in the reversed sequence,
the original frame O will now be renamed frame 99, the original frame 1 will now
be renamed frame 98, and so on.

There will be as many camera positions as there are images in the image

sequence. If the original images were captured with the camera starting from the

left, the system captures the first image in the reversed image sequence after
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(Fig.3a, b, ¢, d) according to the exenplary

enbodi nent and denonstrates how the paraneters can be
entered to replicate different capture and scene
geonetries. Once the geonetry has been set up the

PaEmOIReiMmAGE dhetheldlaeassing tHicofdihgl etithefd §effonce0The camera
produce a keystone corrected sequence of frames. As an

@Iutﬁdvpﬁ%dv\é% thB§et pg%.iﬁoﬁ WHeAhEMLEE oM RS IGtetiS 3&faced with

I
can al so be substi ed by an array gﬁﬁ camer as

Bl PR ol 8 i PR e e T R R TRue T B ot or

i mage sequence i s nunbered in ascending order from
therfnags sSifnCee. g. frame 0, 1, 2, 3, ... 99 (assume
100 franes in total), the inmage sequence 400 is )
r ever s&8 arFexpmple, FRActyr keystong distertedmageB00 is shown in
sequence, the original frame O will now be renaned
Ficp8® a8, the lterrespgndiab dorctedlinvadd 802ve shmvm enBige8b.
frame 98, and so on. There will be as many canera

posi ti FRR i3SinteTRIR, AFEversRMATIhe QistOtiohHI@ve Mty EECSriginal
If the original inmages were captured with the canera

é%‘l@ué Pgbgeggm the left, the systemcaptures the first
rnmage I'n the reversed i mage sequence after 7 placing

Seauents Shabi dlvEhEy RpB kBTG FtBl oAy be less thanif

osition while the inmage on the slate is replaced w th
hege M@t keydons dﬁ%%“'%ﬁd@éh% 5&%@12@?'5 £AN degyngessiood by
continues for the length for the inmage sequence. As
abserxingpthet thenplaoe wdith& ©&cI? 5A8 isinet paradel torthglam® of the scene
shown in Fig.8a and the corresponding corrected i mage
802 (Figg53hown in Fig. 8b.

The image can be stretched to the correct width. The amount of stretch
can be expressed as a ratio, s, where,

S i = Distance ; / Distance o

Where,

Distance ;= Distance of cam  to the centre of the screen

Distance g = Distance of centre cam to the centre of the screen

See Fig.6. Distance ( 600 is taken as unity.

With this, the keystone distortion may be corrected 804 as shown in
Fig.8c.

While keystone distortion correction is most often required in HPO 3D

reproduction, this invention is not limited to the horizontal-parallax scenario.

Instead of the track 700 being placed in the horizontal axis only (Fig.7a), the track



This is, in effect, a reversal of the distortion by
reversing the original capture process. In a keystone
di storted image, the width of any object may be | ess
than if there was no keystone distortion in the

¢a‘fasé tiltéQiaforPthel£ akizd 6 $hAadlidyin tﬁBS@V ERE m!za(ﬁg%) The
pl ane of the CCD 500 is not parall to the plane of

% t&%agt?rﬁgga\‘Ehgﬁgavggﬁgﬁgﬁeﬁ@g%ﬁ%g etched to

e correc can be

expres S L nce. |

b o1 arges Teferdbhgcofeai iyelce st bongrgtadpy the
centre of the screen D stance o Di stance of centre
BRSEEEOR 0. dignay becttoraddn sioragh Oée%f Ay bg outpytiadDglisplay.
600 is taken as unity. Wth this, the keystone

di st or Cooiectiag tve désiort@@ttémesﬁ@%tramfomgtim will prove
Wi |l e keystone distortion correction is nost often
cleglienged). iHowd@r3fhis exgmpling emdrodirhentsmiag\benintuotive By simply
not limted to the horizontal -parallax scenario.

tversag tied irhage beaG&noDan P eepIdafh@ersisametdifironment and the

hori zontal axis only (Fig.7a), the track 8 can be

birhedfark, THR disBporribed el bletcbfe. 0 i T how
he ke st gne

o ¥ oIR8 R Rinlighfbet SG&@@HO@&’#@%?@%WB@ &3, captured not in a

straight-line but a complex plane, each of the cameras may be placed on the

“opposite” side in the replicated 3D environment in order to correct the distortion.
Whilst exemplary embodiments of the invention have been described in

detail, many variations are possible within the scope of the invention as will be

clear to a skilled reader.



processor 906, it may be stored in storage 904 or may
be output to a 3D display. Correcting this distortion
t hrough geonetrical transformation will prove
chal | engi ng. However, this exenplary enbodi nent may be
intuitive by sinply reversing the inmge sequence and
replicating the sane environnent and the sane track.
The distortion may be intuitively overcome. In nore
compscat ed scenari os where the i mages are captured
not in a straight-line but a conplex plane, each of
the caneras may be placed on the "opposite"” side in
the replicated 3D environment in order to correct the

i storgi ¢l - ' it 8. : :
Frvent P oiee8riSls BHEBActoR B Ay B ezl e captured n a
raﬁiations a{e'ﬁossib]e Wi thin the scope of the

hY ERYTYNMEE GRTPMHBY  clear to a skilled reader. 9
CLAIMS 1. A nethod of keystone correction of a first
di gi tﬁ'f@lﬂi)’iﬂﬁa(j‘@ faabvnﬁgﬁjom A Rlang within 3 $eceas vishtal environment,
conprising: displaying the first inmage on a pl ane
andhin a second virtual environnent, and capturing a
second i mage of the displayed i mage froma second
caner eapturingta setond infagessfitha displayadtimagevfroonasetond camera
wherein the second virtual environnment including a

lochfibn cire S&idMel WROAI erWiloRnidie, ori gin of the plane
and perpendicular to the plane, the second canera

'f ocat AR rdig tﬁ?%é&@ﬁ&qirl%'%?&hvﬁd?ﬁnéﬁtﬁﬁ&lué?ﬂgsa fiRst B coincident
irst canmera Tocation.
with the origin of the plane and perpendicular to the plane, the second camera

location is reflected about the first axis to the first camera location.

2. The method of claim 1 wherein the second virtual environment replicates

the capture and/or scene geometry of the first environment.

3. The method of claims 1 or 2 further comprising stretching the second
image.
4, The method of claim 3 wherein the stretching is in a direction

perpendicular to the first axis and in accordance with the distance of the second

camera location from the origin.



2. The method of claim1l wherein the second virtua
environnent replicates the capture and/ or scene
geonetry of the first environnent. 3. The nethod of
claims 1 or 2 further conprising stretching the second
i mge. 4. The nethod of claim3 wherein the stretching

is in directio erpendi cular to th irst axis and . .
51 acchheRIEOHO At U BreRRaine,faiTie urias RemRtisieg feceiving
| ocation fromthe origin. 10 5. The nethod of any of
pa@mrtetseel the firsbemdranmentdnpsaiected fipm eegraupconsisting of:
paraneters of the first environnent input selected
fromiyhe grougnsb@¥ sting of: i) Lens FOV ii)

Di stance of canera to scene plane iii) Track |length

and finct i onDistandgafcarhesoiouddeni plandlunber of i mages
in the i mage sequence. 6. The nethod of any of the

preceging cl fj4¥k | Ay tUnefisni S a sequence of first
i mages’ captured in The first environnent. 7. The

met hoﬁggf Clmt]%%eesfé@b rt%'nn t he sequence of first inages

capt ur in iTst environnent are displayed on
the plane in reverse.tenporal arder, and the tenpora
Sequebbe.of "NHEEEE HE0ERI the Biadel SLENSE  he. sane. as
the tenporal sequence of the first camera | ocations.
8. The nethod of any of the preceding clains wherein

the size of the inmage
6. The method of any of the preceding claims wherein there is a sequence

of first images captured in the first environment.

7. The method of claim 6 wherein the sequence of first images captured in
the first environment are displayed on the plane in reverse temporal order, and
the temporal sequence of the second camera locations is the same as the

temporal sequence of the first camera locations.

8. The method of any of the preceding claims wherein the size of the image

on the plane is sized according to a capture window in the first environment.

9. The method of claim 3 wherein the second camera location is on a line
parallel to the plane, and the second image is stretched in one dimension
according to ratio of the distance from the intersection of the line and the first axis
to the origin compared to the distance from the second camera location to the
origin.
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on the plane is sized according to a capture wi ndow in
the first environnent. 9. The nethod of claim3
wherein the second canera location is on a line
parallel to the plane, and the second inmage is
stretched in one dinmension according to ratio of the
di stance fromthe intersection of the line and the
first axis to the origin conpared to the distance
fromthe second canmera |ocation to the origin. 11 10.
The nefhemeaihodciickain Swbeee eapiuling e saecrRE page inplytes a
includes a virtual canera that replicates a canera in
virtaaf carméeraetinat replivates a chmerain thed first anwirenrent, tre vigtual
capturing the first inmge, depending on the
%héfﬂﬁ/iﬁtﬁéll){}ééptuﬁhg thetfifkgtdmabeadypeidibg onthegedameters.
clains further conprising capturing the first inmage
using a linear array of cameras. 12. The method of any
claims 1 to 10 further conprising capturing the first

T rans | 5 WeBol EhG dr A DIl olalinS hursd Horiiing capturing
&{egg. rTE wherein the first a second canera | ocati ons
IrShinPeHFEhiear AfavHEameRSd of any of claims 1

to 10 wherein the first and second canera | ocations

are two dinensional, and a rectangul ar array of

cameras is used to capture the first imge. 15. The

mt hodTbé naethodfof tang ghaiesetiin 0 dlrdhersconhising capturing the first
first and second canera locations lie on a capture

Phageusinge capbtd Bapslatbldai adeastens diniemioand
parall el to the plane.

13. The method of any of the preceding claims wherein the first and second

camera locations are one dimensional.

14, The method of any of claims 1 to 10 wherein the first and second camera
locations are two dimensional, and a rectangular array of cameras is used to

capture the first image.

15. The method of any of the preceding claims wherein the first and second
camera locations lie on a capture plane, the capture plane being spaced from

and parallel to the plane.

16. The method of any of the preceding claims wherein the first environment

is a real world environment.
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16. The nmethod of any of the preceding clainms wherein
the first environnent 1is a real world environnment. 12
17. The method of any of clains 1 to 15 wherein the
first environnent is virtual and the first inmage is
conmput er generated. 18. A system for correcting
keystone distortion in a digitised inage conprising:
a first canera |located at a first canera location in a
first environment, the first camera configured to .
tapt ur Ehemethed of gayof slaims ols tewhegeipithgdirstrenyironment is
second virtual environnment, the plane configured to
dirtspl ayd thehfirst image imeqeputerigeeesdednd vi rt ual
envi ronnent, a second canera | ocated at a second
canera location in the second environnent, the second
canera configured to capture a second keystone
¢®r I eCAQYstdm 96 QrrddidgeyBR N Ebikidint daiditidexf imdirae
di spl ayed thereon. 19. "Thé system of clai m™18 wherein
%@ﬁ ﬁgﬁ nd canera location is reflected about a

Pr ine to the first canera | ocation. 20. The

system_of claim 19 further conprisjng,a proGgessor .
Cont | BUFEFATErAIBRRIEG) 3t L SHBRER [oktOg T Adet environment, the
configured to store the images, wherein the processor
fiest camen@ copbiggegupe@rtwes fist thagaehanehipectaccor di ng
to the distance of the second canera |ocation from
t he camtiare In asecd?’d virtual environment, the plane configured to display
the first image in the second virtual environment,
a second camera located at a second camera location in the second

environment, the second camera configured to capture a second keystone

corrected image of the plane including the first image displayed thereon.

19. The system of claim 18 wherein the second camera location is reflected

about a centre line to the first camera location.

20. The system of claim 19 further comprising a processor configured to
control the cameras and storage configured to store the images, wherein the
processor is further configured to stretch each image according to the distance of

the second camera location from the centre line.
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