Met hod and Apparatus for Providing a Conbi ned | mage
Field of the Invention This invention relates to a
wortismdisnd apparatus for providi ng a conbi nedPCIBGR005/000044
and refers particularly, though not exclusively, to
such a nmethod and apparatus for providing a conbined
image froma plurality of inmages. Definitions
Throughout this specification the use of "conbined" is
to be takeméthod afd AsPangusifor eteiding 2 Combined Imageat i on
of a panoram c inmage, as well as a stereoscopic inage,
| enticul ar stereoscopic inmge/video, and video
post - production to merge two or nore video inage
streans into a single video stream Background to the
I nvention Panoram c i mages are |nages over a w de
dnglFéeld pihg Jveafion hot ogr aphy panorani ¢ i mages are
normal 'y taken by having a sequence of successive
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systemis used, the canera is covering only a part of
its Bmkgmumfdthbmvehtion ew at any one tine. The
consequence is that another part of its naxinun1fie|d
of viewis not covered at any one tinme. Thi
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the iagEs ér@sr@rrﬂéllyoc!lsplayed separately. For video camera security, video
conferencing, and other similar applications, this means multiple cameras, and

25  multiple displays, must be used for continuous panoramic imaging.

Alternatively or additionally, one or more of the cameras may be a pan/tilt camera.
This requires the pan/tilt cameras to have an operator to move the camera’s field of
vision, or a servomotor to move the camera. The servomotor may be operated
30 remotely and/or automatically. However, when such a system is used, the camera
is covering only a part of its maximum field of view at any one time. The
consequence is that another part of its maximum field of view is not covered at any

one time. This is unsatisfactory.

35  Although wide-angle lenses may be used to reduce the impact of the loss of
coverage, the distortion introduced, particularly at higher off-axis angles, is also



Summary of the Invention In accordance with one aspect

of the present invention there is provided a nethod
woaoospsosr di ng a conbi ned i mage from a pl ural i PgTSG2005/000044

i mages each produced by one of a plurality of caneras

each having an i mage systemfor taking an i mage of the

plurality of inmages, the net Hod conprising: (a)

generating the plurality of inmages in each of the
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According to a further aspect of the invention there is provided a method for

providing a combined image from a plurality of images each produced by one of a

plurality of cameras each having an image system for taking an image of the
25  plurality of images, the method comprising: '

(@) generating the plurality of images in the plurality of cameras;

(b) warping each of the plurality of images into an intermediate co-ordinate;

and

(c) stitching the plurality of images into the combined image using a two

30 dimensional search, stitching being by a stitcher disguised as a virtual

camera.

In accordance with yet another aspect of the invention there is provided a method

for providing a combined image from a plurality of images each produced by one of
35  a plurality of cameras, each of the plurality of cameras having an image system for

taking an image of the plurality of images, the method comprising:

(a) generating the plurality of images in each of the plurality of cameras;



taking an inmage of the plurality of inmages, the nethod
conprising: (a) generating the plurality of inmages in
weaais/osfosthe plurality of caneras; (b) perform RQT/SG2005/000044
overlap cal cul ations to determ ne overlap regi ons of
the plurality of images; (c)_stitching the plurality
of images to formthe conbi néd i mge; and (d) using
the results of step (b) for all subsequent pluralities
of {pyageperfoirfify bledapdalnutiorsyto ddterodmesavadap régiorsef the ghuratity
with an 8 Ir(;I]iat iSonaI aspect of the invention there is
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a plair al stitghingfthe prerglisofdnages fn foem e gophineshmags, agd
Pl ufgl i t Ysigyf th€ ARRBIEs$ steR @ foh aVdubSecuiBnti piRdiflessof Shases frorm the
taking an inage of the plurality of inmages, the nethod
Tonpri si H'QFa“t(ggc f&rating the plurality of images in
each of the plurality of caneras; (b) selecting a
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20 NV eRducd byroas iotie plualitpet Videb daorergsreavt biving aa iwagebsysteth for
taking an image of the plurality of images, the method comprising:
(a) warping each of the plurality of video images into an intermediate co-
ordinate;
(b) determining overlap regions of the warped plurality of video images;

25  (c) stitching the warped plurality of video images to form the combined video
image, stitching being by a stitcher disguised as a virtual camera; and
(d) processing the combined video image for one or more of: display and
storage.

30 A penultimate aspect of the invention provides a method for providing a combined
image from a plurality of images each produced by one of a plurality of cameras
each having an image system for taking an image of the plurality of images, the
method comprising the steps: A
(@ generating the plurality of images in each of the plurality of cameras;

35  (b) performing overlap calculations to determine overlap regions of the plurality

of images;



image froma plurality of inmages each produced by one
of a plurality of caneras each having an i nage system
woéanostiakisng an i mage of the plurality of i mageBCTSI2005/000044
met hod conprising the steps: (a) generating the
plurality of images in each of the plurality of
caneras; (b) perform ng overl'ap calculations to
deternine overlap regions of the plurality of inages;
(@) (415 NgsikdBe Qvérkab aficutabRLb pEifdmsolboor dperedtion i th@plorafity of
correction in the plurality of imges; and (b)
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pl ur al i t Yi,pfitidsHRiRSs frdh fhé PRlaliGOPEFteraf the invention
grOV|des apparatus for providing a conbined i mage, the
pparatus conprising (a) a plurality of canmeras each
hav iafipalaaspédratbe Syattiomprofitgs appsratus ddreroviding soroptineil ingage,
t he ' i by perform ng a stitching operation
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i NVt i OmmegathEDehy blsyuissade asiroaidamee. readi |y put into
practical effect, there shall now be described by way

of non-limtative exanple only preferred enbodi nents

of tEaeh ganessa may haxeenbiiffen and ey ey deiipaiconmbebedy. of may be
s ef QLGS tO t he acconpanying illustrative drawi ngs in
which: Figure 1 is a perspective view of a preferred
formof conbined canera; Figure 2 is a perspective

vi eBrief Descsiptiamaf thePrawdfigsa conbi ned canera; Figure 3
is a block diagramof the apparatus of Figures 1 and

2; Figure 4 is a flowchart of the vir%u
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2pr eefedt, athe@n sisdily h@s .be described by way of non-limitative example only
preferred embodiments of the present invention, the description being with
reference to the accompanying illustrative drawings in which:
Figure 1 is a perspective view of a preferred form of combined camera;
Figure 2 is a perspective view of a second form of a combined camera;

25  Figure 3 is a block diagram of the apparatus of Figures 1 and 2;
Figure 4 is a flow chart of the virtual camera of Figure 2; and
Figure 5 is a representation of various presentation styles.

Detailed Description of the Preferred Embodiments

30
As shown in Figures 1 and 2, one approach to create a real-time combined video
stream is to use multiple cameras 10. Although three are shown, this is for
convenience. The number used may be any appropriate number from two up. If
enough cameras were used, the field of view could be 360° in one plane. It could

35  be spherical.



Det ai | ed Description of the Preferred Enbodi nents As

shown in Figures 1 and 2, one approach to create a
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Most computer operating systems (OS) provide a standard method for its
applications to access an attached camera. Typically, every camera has a custom
30 ‘“device driver’, which provides a common interface to which the OS can
communicate. In turn, the OS provides a common interface to its applications for
them to send queries and commands to the camera. Such layered architecture
provides a standard way for the applications to access the cameras. Using a
common driver interface is important for these applications to work independently
35  of the camera vendor. It also enables these applications to continue to function
with future cameras, as long as the cameras respect the common driver interface.



speci al hardware and/or software may be avoi ded. Most
conputer operating systens (OS) provide a standard
worbiswdidsor its applications to access an att ae0esG2005/000044
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30 To achieve real-time performance, the combined virtual camera performs the
overlap calculation (45) only once, and assumes that the camera positions remain

the same throughout the session.

Some video applications have format restriction. For example H.261 based video
35  conferencing applications only accept CIF and QCIF resolution. The size and
aspect ratio of the resulting combined image is likely to be different from the
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images for a top-to-bottom stereoscopy. For post—processmg of V|deo the virtual
camera may be used to combine or merge video from different cameras; and it
30  may be used for the generation of lenticular stereoscopic image/video.

The virtual camera 32 is able to convert multiple video streams into a single stream
in a stereo format by performing interlacing, resizing, and translation. Resizing is
preferably performed with proper filtering such as, for example, “Cubic” and

35  “Lanczos” interpolations for upsizing, and “Box” or “Area Filter” for downsizing.



nore serious for near objects than distant objects.
For surveillance application, which has nostly distant
wohpesmsss7t he probl enms nay be reduced. For cl oBeTASB2005/000044
appl i cations such as, for exanple, video conferencing,
three caneras may be used so_that the centre canera
has the full picture of the Buman head and shoul der.
Each canmera should preferably send thirty frames each
secRpg- mté?@&e rswéosbépyemmar tslaarsy thet btereoi pailualith cedve reaws
may perf r i
reo pres 1“% th%@ﬂ %}[ﬁ éaﬁ? S0QPIofs! réCP? aﬂc r@ HETGIRByS Uﬁﬁd@aﬁ 'be

for rracing od ven T ows
st aulkiver using: dé-Tulelsxing PAEPTERSH SHAL o (PORPTPEr e%%f&%ﬁph'c s
FO r sl%tﬁé eQ ¢! éﬁ?ﬁﬁeﬁ is@mphtiow WABCstanki&ra vided bigredls. Chewiraalicayera

e frI.
o T R L
| entachuihar st ereoscopi ¢ i mage/ vi deo. The virtua
canmera 32 is able to convert nultiple video streans
into a single streamin a stereo format by perform ng
i nt einpddi-ng-LebsvebpRyl—anatFansl ati on. Resizing is

pr ei_méaipL-y--pwdwoéy@&dwevm-—t-h--p{ep@r filtering such as,

ex _“““"Lgﬂ“zos" interpolations for
épsﬂ‘% ggp """" e%gé l(’Znor "Area Filter" for
dowh@ﬁidng"ﬁ@mmtﬂ@éﬂPdCE“srﬁTEbscopy format interlaces

the stereo palr with odd rows representing the |eft

gzm %Bcéveg? Z erégs\ég]pdrrfe {}ilies:’l]r% JelifRall rgé.%nr%eeéﬁg trarldBtidn of

exin such as,
f or texanok EageSthertenir tp pﬁﬁ@yg, ol gl @@"m therighteyatIn fhe’

1§0MR&ht QIEF Y él&é W@M@ﬁﬁbﬂééﬁjﬁﬁ) 5d @oal 15 theddeasus, tHewdtual
canera

t he rla n wh

co pﬁ’"ﬁ@ra aiz Bgrfcgms gcﬁlangpegng graB? §/t|on Zoscogdbhne tillectulﬁ 'v'a¥c9 Lt}/e%ﬁls into
1 [ alskibte seyep idenstrdan). AljtieerepeifingRéngha dewge cppable of d$C°Einae
3 [ { %‘ec@g Forhkte8n Be llseld'té‘ﬁe\ﬂf tle sRIr&Yair@i¥ifg bteRRe grhsges.

Above- Bel ow stereoscopy format requires the vertically
resizing and transl ation of the source images, the top
obor Thhearhe&hs 10ayay, beadigital itk cdratras ot digital mbtion pictying camesas. | n
the sane way, the Side-by-Side format can al so be
used. In these cases, the virtual caner

32 perfor
scalWilgt et theankaent flessrived o s Rvegang 3&?9’@}?’8(98 préferred
St r @&{FBdimBitf theSpré@heingdntiore at will te andsrsteairhy tidsetshiied in the

rec %échincqgquHg ’ma? vgr?a\ﬁjaﬁseor%ﬂi@étﬁnQFn d@%ﬁ@&#ioﬂg or more of design,

25  construction and operation maybe made without departing from the present

invention.



the selected format can be used to view the stereo

pair using stereo glasses. The caneras 10 nmay be
wdi2gistoaiossti | | caneras, or digital notion pict BCESG2005/000044

caneras. Wil st there has been described in the

foregoing description a preferred enbodi nent of the

present invention, it will b& understood by those

skilled in the technology that may variations or

nodiThé caimsons in details of one or nore of design

construction and operation maybe nmade w t hout

departing fromthe present invention.The C ai s

net hod f 8methogverdireyifing & eamhineddmpgrliRin £ PLFANY °6|'mﬁ9§F P?SP

of imag e§ro§&‘éﬂ' bPbR e@firdy BPBsmerhs Qacp Ihavirgy artimagd system for

caner as ch_havin st e n
frmoe. of BRGBILoaR! 5 PPN RuEass ProbinchASyAtid
conpri si &): (@dnegatingrtee iphrlithef jrhagealif t%?C'ﬂ)fOflth%\g?éEa“FYn of
each of the pkgﬁé&éty of caneras; (b) stltchlng t he
pluralit I nages rmthe co usi n
stitcher ¥td| sgditeing e p'Hra3WPf [Pageg 9 rF‘at%e §°"q3{9??ef”ﬁ%%9%'§
clai med in cl aisticier disipdsedias asdriualcdame®. i s by war pi ng
gach of the plurality of inmages into an internediate
o-ordi nate, and stitching the plural.it I ma mages
i nt 8 theAdm’ﬁ"lﬂdr?éG'aF'??&g‘ec'ﬂgﬁ hiﬂ’h%reW\ﬁBtc'&{PQ%H ¥ Waipid each of the
sear ch. Burafty Nt ilagesamtC bai inehddiate babminate, faud tstilehing the
conpr|5|n fornlng % rI o
det erm n& 5’6 r9T a5y egm%ng] 0 %h Hggéalul ,t;'?j of i ?r"anegsmnal
t he over begictcal cul ati on bei ng used for all subsequent
ipluralities of images fron1the pIuraIity of caneras.

4. A net hod
sel €ct i nﬁ\ogetgg%%%%lagﬁ% IH cﬁlry la‘lle rﬂdber ﬁér’é%ﬁﬁ%ﬂ&ﬁ‘r Hgse\regap
5. A net kadulaions taadeterchirienoverlizn rag®ns of) thehriyraligy ﬁfpmagpsn gjhe

S el e ctin %v%lap Eﬁaﬁﬁﬁ)ﬁ%élﬁ@ us%td%r%llfs%sehlﬁlﬁt F0ltieB efimag@ofom
laimed in claim3, wherein stitching

|s by maﬂ%ﬂﬂﬁa@ﬁgﬁa%?mfhe plurality of images into an
zbnternedlate co-ordinate, and stitching the

4, A method as claimed in claim 1, further comprising selecting a presentation

style for the combined image.

5. A method as claimed in claim 3, further comprising selecting a presentation
25 style for the combined image.
6. A method as claimed in claim 3, wherein stitching is by warping each of the

plurality of images into an intermediate co-ordinate, and stitching the
plurality of images into the combined image using a two dimensional

30 search.

7. A method as claimed in claim 4, wherein stitching is by warping each of the
plurality of images into an -intermediate- co-ordinate, and stitching the
plurality of images into the combined image using a two dimensional

35 search.



plurality of inmages into the conbined i mage using a

two di nensional search. 7. A nmethod as clained in
wobheisrmsds7wherein stitching is by warpi ng eachprof/sSGh@s/000044

plurality of inmages into an internediate -

co-ordinate, and stitching the plurality of inmages

into the combined i mage usi n§ a two di nensi onal

search. A method for providing a conbined image from a

pl ugal i ty rﬁ:efthddﬁagmma;:dncqunmhmmdgdofyormaemmnt;aof images each

pluralit [ t

t aki ng aﬁ guceg%g%%g%ﬁs %ﬁJFaIlB/ati\f Cglgelgg elb%ﬁ’égllsnﬁya% lﬁg%e%tem

conpri si fqt]tak(ﬂa)an g’@gépéﬂ"ﬁ Rlyrality of 'ﬂ‘IaQ?Sthet"S}eﬂi*ﬁd GORREYW: i n

each of tfe pJ};éH‘e%tlhd Yhed folufefyE bR Fnaged )in Usch Oof ath | pldratdy) of

canera to performa stitching operation on the

Plurality of ™ to formthe conbined i nage. A

met hod ab)cl aisiedaivirtual eamer8, to \iiederai A siitching Hipakgtiens opythe

war pi ng each Btjraﬁtpsflplla?'ésq“dh* tf colrBRB& fndgBt 0 an

I ntermedi ate co-ordina and stitching the plurality

of images into the conbined i mage using a two

di mensi onahetiseas elaimedl imelbinog] waeretl stiichieglisiby werringaagh of the

éurther éB Q?Qf H&?&efﬁé’%ﬂ‘ grnﬁb\é%fel @&or‘aﬁﬂlafémaﬁﬁ'éi’if&ﬁmé Ghe

etermn I ons o luralit
t he over IPH{?“Wa‘PfC'UPaQﬁ BiP BeE; ?P@‘W@dmﬁeﬁ' ua'P%/ as%%@ﬂ%@ﬂ?"a'
pluralitisggcf images fromthe plurality of cameras. A
nmet hod as clained in claim10, further including: (a)
using the overlap cal cul ations to perform col our
cor néct i dnmethod ke clgimadaini dgim gt firthgp eampriging ReFfprming overlap

g}al nt Ial n'cé\@ulétiaﬁs Wﬁeﬁéﬁnu{é%\feﬂ&i I'e@Ibné oFf thal dlurﬁﬂb%ﬁ(ﬂw@ﬁi the
pluralities

met hod agveﬂaﬁpﬂ@t@aﬁﬁgﬁgglp%ﬁﬁd{g all lr'lstreﬁuenﬁ glur% |t|eg%magg’s fro%'l

sel ect i ngheplyalibsd caraeresn styl e for t he corrbl ned | mage.
A nethod as claimed in claim11l, further conprising

sel eﬁt ! n% rr?ethod as claimed in claim 10, further including:
20 (a) using the overlap calculations to perform colour correction in the
plurality of images; and
(b) maintaining the colour correction for all subsequent pluralities of
images from the plurality of cameras.

25 12, A method as claimed in claim 10, further comprising selecting a

presentation style for the combined image.

13. A method as claimed in claim 11, further comprising selecting a
presentation style for the combined image.

30
14. A method as claimed in claim 11, wherein stitching is by warping each of
the plurality of images into an intermediate co-ordinate, and stitching the
plurality of images into the combined image using a two dimensional
search.
35
15. A method as claimed in claim 12, wherein stitching is by warping each of

the plurality of images into an intermediate co-ordinate, and stitching the



presentation style for the conbined i mage. A nethod as

claimed in claim11l, wherein stitching is by warping
weaais/osfosthe plurality of inmages into an inter REUISGL@S/000044

co-ordinate, and stitching the plurality of inmges

into the conbi ned i mage usin? a two di nensi ona

search. A nethod as clainmed th claim12, wherein

stitching is by warping each of the plurality of

| mages i piuealignofi MegesTidh dteecantbined dmage esingured tvet Hirehsiorgl

thepluralltg of images into the conbined i mage using a

two dlnen3|onal search. A nmethod for providing a

conmbi ned i mage froma plurality of inmages each

prodgced AbMet?&?fopBroﬁsﬁ Hicambihtl iffag€ AOM aasureiMC &f ifhagdsregich
anlmagesse for akl n L

Sf i rmge?r M5 cpélf{%w {3} camelga% e%%é%@ a%n 'Fn%b% %%Stem
pl urali tYOrmsiklnglmgeagaqﬁtIE@Mphtyfof trmagewthgrmthqq,compnsmg
canmeras; (b) var pliRifAHa Jﬂfraﬂt}th itagein dath O thdTRORMR of

into anlnterrredlate coor ate; (c) stitching t
plurality of imatfE¥%nto the conbi ned i mage using a
two di mensi ongb) warping kachsff ineehirality db @naggs Into a isteintediater co-
@I sgui sed as a VwaHt@' gamera. A nmethod as clainmed in
laim 16, further conp r| Si naé perform ng overl a
P

cal cul ations t® stighingriegRlurginef impossdRyp B1sLopPIngd, nage using
plurality of inmageswo Hiensoral Isagrcigabtitehirgt ibeing DB fag stitcher

used for all sugé %Q%\SBL'#H&&& Lgs of images fromthe

plurality of ca as claimed in claim16,
further conprising selecting a presentation style for

fshe 1@0][Tb'mﬁ1€thbdlif%s%|am‘r’ed1‘ﬁtotwﬁi 16 Ofurtier @uingliighey peromithy belap

I mage from es. eac

of 4 pl rFAHEdpnS i daEp R oteTan e o Y PRT & BiocBE e

for taki ryerap cahdg@ncbbln’gheemmléhbwuejﬁ PluraiiRef | '"ﬁgés from

met hod cqﬁg)‘;lb,gmyg,—.ca(,@)asgener ating the plurality of

i mages in each of the plurality of

20 18. A method as claimed in claim 16, further comprising selecting a
presentation style for the combined image.

19. A method for providing a combined image from a plurality of images each
produced by one of a plurality of cameras each having an image system
25 for taking an image of the plurality of images, the method comprising:
(a) generating the plurality of images in each of the plurality of
cameras;
(b) performing overiap calculations to determine overlap regions
of the plurality of images;
30 (c) stitching the plurality of images to form the combined image,
stitching being by a stitcher disguised as a virtual camera; and
(d) using the results of step (b) for all subsequent pluralities of

images from the plurality of cameras.

35 20. A method as claimed in claim 19, wherein stitching is by warping each of
the plurality of images into an intermediate co-ordinate, and stitching the



caneras; (b) perform ng overlap calculations to

determ ne overlap regions of the plurality of imges;
woedosasiaschi ng the plurality of images to fornPCISG2005/000044

conbi ned i mage, stitching being by a stitcher

di sgui sed as a virtual canera; and (d) using the

results of step (b) for all d%bsequent pluralities of

i mages fromthe plurality of caneras. A nethod as

cl ai ned ipurdlityabMniRes Whe el constineticiniapg usiag bay twaa dipiengjonal

each of the ﬁlurality of images into an internedi ate

co- ordi nates "and stitching theplurality of imges into

t he conbi ned i mage using a two di nensional search. A

m‘a‘lt had ap GhehdiB@si Haifabdi il dliéim ]ftgl,r tdaﬂhaér Qerﬁgr_lisiirfgijBGecting a
sel ecting a presen i pn st for the conbined i nage.
A net hod%ﬁ?ﬁtﬁvmtyiﬁqﬁbtggc%%ﬁ%ﬁ% % mage froma
plurality of imges each produced by one of a

plurglity, rﬂgthgcggg?ﬁﬁidﬁ@%Qoﬂﬁiﬁéd"&a@@ frbiBOSuraMP bieiadddl each

taking an 1 m t he gluralgt of images, the method
Conpr i i EPUpaE) bigRIFeRt A BTG HECTelHE HFR Yo R0 Thipee SIem
each of tibraayigandinbdeyof tfe phuaatibr cisnages thesmétbod canprising:
resentatjon s fop .t i [ ' ( ;
titchinéé%he!%¥%§%gip§ @@aﬁgagé@agg Eggﬁ?tﬂgmgoﬂ%?ﬁégf
i mage in the (A8BSERt ation style, stitching being by a
stitcher (ghi sgueRehgasprésemiatidnisle foethetambired b dndis

clainmed i,n claiyn22, wherej .St ]j j ' : '

each of t({:}e plsﬂ%'ln? fhf p(')l’fralﬁrréa} "ﬁégelg %c{lfgfhgwe%ﬁ&é}n%wg?gw the
co-ordi nate, amesestatianc btylagstitthéingphaingaby eystiggher iggiised as a
isnto the conbiyigd daRee using a two di mensional

search. A nethod as clained in claim22, further
conprising perform ng overlap calculations to

det €23 neA oethpdl ap clisgpdom slaiof 22, Weerginustitghing {6 Ryf warpingyeach of
the overlap plg%h@lgf FhdREtd8h Rerve@sle kolordate, SHP SREHIRthe

luralities I mages . . . . .
P plurality of imagges into the combined image using a two dimensional
20 search.
24, A method as claimed in claim 22, further comprising performing overlap

calculations to determine overlap regions of the plurality of images, the
overlap calculations being used for all subsequent pluralities of images

25 from the plurality of cameras.

25. A method of producing a combined video image from a plurality of video
images each produced by one of a plurality of video cameras each having
an image system for taking an image of the plurality of images, the method

30 comprising:
(a) warping each of the plurality of video images into an intermediate
co-ordinate;
(b) determining overlap regions of the warped plurality of video
images;
35 (c) stitching the warped plurality of video images to form the combined

video image, stitching being by a stitcher disguised as a virtual

camera; and



fromthe plurality of caneras. A nethod of producing a

conbi ned video inage froma plurality of video inmages
weaais/ogrisduced by one of a plurality of video eamsGa®s/000044

each having an i nage systemfor taking an i mage of the

plurality of imges, the nethod conprising: (a)

war pi ng each of the pl uralit§/30f vi deo i mages into an

i nternedi ate co-ordinate; (b) determ ning overl ap

regi ons @) t herosessingdheptambirled tvideofimagedenorienmamse off dipplay

stitching the K‘@Et&%g plurality of video images to form

t he conbi ned video Fnage, stitching being by a

stitcher disguised as a virtual canera; and(d)

proggssi V\gméth@d 66 6Rinfeadn \tlbde% ifurﬂw cbrapristngepegiormingr @verlap

f: di
35, furt RarEhs i &EgTe el RABnTS: BieTEly bfinklol e
t o det er oiveriap eaksulkiigys begy daed & lrﬁé'bfﬂquﬁlﬁm"t@“t'@? of images

i mages, PG iV SlirafPorcameidk.at i ons being used for all
subsequent pluralities of imges fromthe plurality of

caneras. A nethod as clained in claim25, further
conpr.i si Ag nstilodcbs Ngpimed rire seain a gy, ofurtbevylcempriﬁingt electing a
(DI ned pldTBg8ion 8y ERbLAASIine gl ng a_conbi ned

I mage fréma p ity of images each produced by one
of a plurality of caneras each having an i mage system
f or 2saki mgnanod ﬁﬂgewdlﬁg & bemipihed ialapé frorofa pluralijesf,imades each

met hod C%Fg&[lé a'f t (ho?)a g&tdafﬁg aghe%cfp hév r%' %;hagé system

i mages i K each ﬁg
per for mi i takingrandpace &a Ph’fﬁ"ﬁl "‘?acgeﬂé'iee'?‘ﬂh?f’epoﬁ\i’é?"l‘%p

16egi ons of t hea)phenerdting the PiuripgRiBiagés jn ewh g thehplurality of
overl ap cal cul at| Qns 1o perform col our correction in

the plurality of mr%gses and
(b) performing overlap calculations to determine overlap regions

of the plurality of images;
(c) using the overlap calculations to perform colour correction in
20 the plurality of images; and
(d) performing substantially the same colour correction for all
subsequent pluralities of images from the plurality of cameras.

29. A method as claimed in claim 28, wherein stitching is by warping each of
25 the plurality of images into an intermediate co-ordinate, and stitching the
plurality of images into the combined image using a two dimensional

search.
30. A method as claimed in claim 28, further comprising selecting a
30 presentation style for the combined image.
31. A method as claimed in claim 28, wherein stitching is by a stitcher

disguised as a virtual camera.

35 32 A method as claimed in claim 29, further comprising selecting a
presentation style for the combined image.



(d) perform ng substantially the sanme col our

correction for all subsequent pluralities of inages
wonemosis7pl urality of caneras. A nethod as cl acmsd2008/000044

claim28, wherein stitching4is by warping each of the

plurality of inmages into an internedi ate co-ordinate,

and stitching the plurality of imges into the

conhi ned, i usi n t. ' Sj R sBecti

o tHod db MR, de g ol M SIS, B sdeatng o
s elpesseintaiipnatyprfedemeambing iRadel e for the conbi ned i mage.
A nethod as clainmed in claim28, wherein stitching is

by a stitcher disquised as.a . yirtual c ra.

2% B o et dafss n At 5 b ST b Pudt pdk
5pr esent alisgoisedsdsyd vrtublonamielee  conbi ned i mage. 33. A net hod
as clainmed in claim 30, further conprising selecting a
presentation style for the conbined i mage. 34. A
net3od APPerrib fAE BIoAvEINg| 26oMmPbped IMpge, the ﬁp’%ﬁt‘ﬂsc‘i‘?m*?ﬁs"i‘% by
a stitcher diggupaegty atcamewisichtraiaving e iraage3ystem;

Appar at us for, praogduci i ' . ;
appar at us coﬁ@r?gﬁﬁjgel:r gé”ﬁﬂgp&%?%ﬂ“g%g&%@r%5'”§‘£{tc¥h°f
10havi ng an i nageimsges epgh of B Prality; qf dmeagesoeing prodresaby 9g°
af st iht Ch: ng lopebﬁﬁé Qﬁ}alﬁﬁof&a.@b@é,&b plodudfthé cargried ire@gfeh
of the plurality of . es .. n one 0
the pluralityo eé&?@?ﬁ%i‘g iz %ksgaﬁégﬂ?ﬂg%%ﬁbi ned
i mage; (c) the stitcher being disguised as a virtual
cangra. ABarafRRSEEes infaif B8 wiRebii &ach lcaheaHeiudvheb@ien
each canera includes a buffer. 37. Apparatus as
¢l aimed in claim36, wherein the plurality of cameras
i s 370 a Appemats abotimed38 clainpifawhenein the pidiakly Pk ermeiacidl fn
36, Wherc%'t),;pn aacfy. of the plurality of cameras is in a
o<§’y.

separate ~BSTI TUf E SHEET ( RULE26)
38. Apparatus as claimed in claim 36, wherein each of the plurality of cameras
20 is in a separate body.

SUBSTITUTE SHEET (RULE 26)



