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DESCRI PTION Field of Invention [0001] The i nstant
w0 moendszen rel ates generally to the field of cPIPIR2008/000332
graphi cs and i mage processing, and in particular to
techni ques for generating at |east one good quality
image froma plurality of original inages. Background
of the Invention [0002] I mersive visual technol ogy
provides for a virtual interactive experience of
view ng an i mage and, nore 6articu|ar|y, inserting an
i mage into another inpIENARAPEOPIEE & realistic
i rnmersive experience. Conbining nultiple imges
DESCBRIBHIONNEr si ve visual techniques creates a
Irﬁaéﬁran1% I mage, one that covers a wider field of view
! IN¥NU9 e possible with a conventional canera
| ens. The common device to capture circul ar
[0001heniBehestastahvattiobl relatmgeaerially do thegfi¢ldlofcamputer graphics and image

equi pped with a fisheye |ens.  Suc |na es. con
ext i vn%r?alﬁplnmw%%fﬁpws RStV mtlna&ti?qst one good quality

Gen | §F & q)Qg¥. i nvol ves interactive
pho?gg?ggﬁ§lﬁ@@%ﬁﬁ%poﬁﬁgﬁgl#5 | nput to a conputer

processor of photographic images obtained using
Badkgneiaidofthd @neeigiom or fisheye | enses or mirrors to
reflect a wide-angle imge into a standard |ens. The

[0002?l gi ﬁn%lerg)l]yg gﬁﬁgllt oﬂ)v prg‘(?;ifi%sefg? \a[t' a nl%eﬂla{]\per exg\éhgfce of viewing

ngle or eye 1'on and provi

per sdiﬁﬁtagu an@,Qﬁéteqiaﬁﬂzwldﬂ}g enspainigi adrinfagé into emnhgr iatagt e produce a
user' s command. . [ 0003] A Fi sheye | ens Lﬁsed in i rsive
vi sUAlists SHRersive  exnArigecea fgfBbingigs myuiiple  images jthroygh 1mmersive

ext rﬁgﬁ%i P%ﬂﬁ?s Eﬂeﬁt@é‘ﬁﬁfaa gﬁﬁ?@ 1mf%es BEY hdt €Bert 8 vlﬁﬁ@t"‘ﬁeld of view

int phot og $ "unique distorted
appethammoaldbedossblei with laeccmapmtumebl camergelenst %chmﬂlmym device to
iewin.an i

L?S:@%ﬁ I(ggf\?;ﬁ]@a hi%gg glag?aﬁ ystl\sflo HRAgS 1S ff él} %%f é:amera equipped with a

al t hpgrghe 1R, Gush Ahfabe cHRMYInD @xtﬁéﬂﬁél]{écsih@ﬂi bid Gehhikabl8damounts of
usi ng techni ques known in the art provi ding a

gooddataiedenevalyexipundraine eehmolpays svolvgs nn‘w—‘b@tlmfphotography based

[ el si v y.S

proposeceiaile B hamRR R Ee t w3 GadiG rapes ohgained using

an i sfmglhigwilednglo GrdigheySieAgEsar ﬁhhli:rbﬂd totrgflect a wide-angle image into a
standard lens. The digital processing involves removing any mirror, wide angle or
fisheye lens distortion and providing a perspective corrected image portion for

viewing at the user’s command.

[0003] A Fisheye lens used in immersive visual systems is a wide-angle lens that takes in an
extremely wide, circular image. Fisheye lens is known in the ﬁela of photography
for its unique distorted appearance produced in the captured image. The Fisheye lens
provides a 180 degree view in an image or a video. The view is usually somewhat
distorted, although the distortion may be sufficiently corrected using techniques
known in the art. For providing a good immersive experience to a user, a number of

immersive visual systems and methods have been proposed.

[0004]  US Patent Number 6,947,059 discloses an imaging system comprising a plurality
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of i mage capturing devices for stitching and

wo p@Besai ng to produce full notion stereoscopimIB2008/000332

[0005]

[0006]

[0007]

equi rect angul ar i mage. The net hod conprises the steps

of obtaining a plurality of images, conbining portions

of first and second i mage tp produce first conbi ned

equi rect angul ar i mage, conbi ning portions of different

powf imag® taghintsg deviegefon stitthingoaid tremsferimitifao tppddude full motion
I mage to produce second conmbi ned equi rectangul ar i mage

ana CEROSHAPAS PHYrectanglan Haagse d ba dnctnbegrppyises the steps of obtaining a

I r
ST SRR, TR BT L AL g procuce s
d| sombied auiredthggldroimagas esthibingngapdritighs bésid)ﬂferbmtoportlon of first
a low ution inma ce | rsive

BRe D  DOHEN ARG A Thet £ BOSHAPes HECOTBPeY cduitectangular

patil%ﬂée AT IBANE ARk Hhd BoAd LOMbIES @ Hid PR hITREEa ei m a matter to
capturing a hi'gh resolution inmage, déewarping the

r epodduce e tersoiseapi¢ imeags- t r ansf or mat i on process,

magni fying the details in the inmage, overlaying the

hi gh resol ution i mage, matching pixel val ues and

r er.8 SRt MYuidberl 6841700 NdiS€@oRA1 Ninfethddl RdrUimsér@iag! dhightresolution

image wth three different correspondl ng values in the

| WP BIQ 8 lOTrTesaiiion iNeee B pIoduEalnunersive siperiegye Siganethod as
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i nternmedi at € panoram ¢ 1 mages fromtwo ori gl ha

parhmg}amsolwtlmgﬁmge wihew piagcthe daworesdtution NEIHE m{a(gvitﬁ@sformatmn

a 360 de jelgof view of a scene fro dlffer

nodPé‘Pceﬁ% the de’@}# i1y ther mkﬂg&n%\‘feﬂﬁﬁlﬁéé high resolutlon image,

dermhH&ng gﬁ%f GalEACH Fes&%ﬁ%%?%&dcﬁre%g)oﬁﬁé 8 resplution image

pl anar Vi ews derlved om respective portions

or ivginthreephffencaindocres paglisg vaiesrie the levriesadutiar mwgef t he

scene is visible fromeach pair of planar views. Then,

an internedi ate planar inmage is generated from each

paiy.SobahfNmberBgBH098NFrovitRs I £ Stkthbd JariE 'syS8mOffor generating

i ntermedi ate planar inmages are cylindrically

con%famda@tednaﬂ@raﬁm ANegRs irpmelireiigingl prROoBITAINi imdgan gehere each
3)91 fg%n g ptrmngri)l 223/&) @e%%ﬂgﬁéd g¥ §1%lvoosfea 9%519 ﬁgl%eﬁfferent nodal

ne
norpenﬂi Elmn%aifSO?/ﬂ ﬂl@gatamﬁdgewabelb :demVedL @Vhi:ké gmtht bﬁr gﬂﬁ‘esponds to
i splayed qn_a small screen. This is,
ngzsm? é’git“a’f RS ferhsdt from @F@ckﬁ%mﬂmﬁ@rfst § Origingl, penoramic
Sysntn%E@s w%%fetaf:mﬂﬁr Qlfeatdﬁhpo Scell 'i@wsff)‘?fgﬁ'é tphﬁ of DIfHAr views.
enl arged equirectangul ar | mage. 2 resul
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Isg%céglﬁlé ﬁgég (%Weﬁ Z"rm erme e 9 ) antarhlernz?grég a%errc':51 1%d191(r:a11y c%%catenated

to form the intermediate panoramic image.

Although the above patents disclose processes and systems to combine or immerse
two or more images, none of them provides a flexibility to allow the end image to be
displayed on a small screen. This is due to the fact that in most of the known
immersive visual systems, stitching of two or more images results in an enlarged
equirectangular image. As a result, the resultant image or video requires greater

storage space. Moreover, the quality of the end image or video is usually below user
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there is a need for a nmethod and system which

wo amBldied es reducti on of size of the inage fiPEr/E20e7000332
stitching of two or nore images. Al so, such a nethod
and system for stitching of two or nore i mages shoul d
produce a resultant inmage of good quality. Objects and
Summary of the Invention [0008] The present invention
hasxpdueatiobs.eHenaee theave ps avinebel fr ®iidtisddeand westbrodwhinll facilitates

B o B o i R AR i v
[ 0QQMd arlBsyRleaP FRNSHRMIBEST M6 8 moReirhdpRt 3Rduld PYQRHcE @Mresultant

to provide a nethod and systemfor stitching two or
nmorimagg ¢ff goodm@aldty. novi ng i mages to produce a resultant
image with the sane pixel concentration as the
original imges. [0010]It is yet another objective of

Obje&i§ ahd \SRRLMAFY 60chRTAVédRna met hod and system for
stitching two or nore still and/or noving inages to
produce a resultant output of reduced file size.

[0008] [ O%%] pljgseﬁi: IHVEM& ot He?s tﬁg %{;)g%ﬂ%/g t& E{o‘%’?&ei %eéfﬁ;cféﬁt .h{éﬁ{o%ln&nd system
i nVvent1 on provides a net or I'tching two or nore
I megesitetong twe onotd@ilbimips radving images to produce a resultant image of

good quality.

[0009] It is also an objective of the instant invention to provide a method and system for
stitching two or more still and/or moving images to produce a resultant image with

the same pixel concentration as the original images.

[0010] It is yet another objective of the invention to provide a method and system for
stitching two or more still and/or moving images to produce a resultant output of

reduced file size.

[0011] To achieve the aforesaid objectives the instant invention provides a method for
stitching two or more images comprising the steps of:

a. capturing two or more images from at least one point and different directions of
view by an image capture means to result in hemispherical images;

b. converting each hemispherical image into a corresponding triangular image;

c. orienting at least an first triangular image along an edge of at least a second
triangular image wherein an edge of the first triangular image corresponds to the
edge of the second triangular image;

d. combining common points on the edge of the first triangular image with the
corresponding points'on the edge of the second triangular image to form a single

stitched rectangular image.



a. capturing two or nore inmages fromat |east one
point and different directions of view by an inmge

W@ 2apByrereans to result in hem spherical i nagBeST/IE2008/000332

[0012]

converting each hem spherical inmage into a

corresponding triangular inmage; c. orienting at |east

an first triangular inmage aiong an edge of at |east a
second triangul ar i mage wherein an edge of the first _

t r isgostant inverjtoncbirthes praviiles trosyistean delggitelfing iwo swdukg images
triéﬂ% ugar,inage; d. conbi ni ng comon points on the

edgd P5%%e first triangular imge wth the

cor r esipagé cajfueahedns fon cipherigdgeo 6f niohe he@phetical images from at
triangular inmage tQ forma single stitched rectangul ar

i rrage.eastmepewg%@élfmwrp@msf v59382d 4 [ 0012] The

i nsta j [ [ f

St t oRTAEE Plascis il s TEhpl ¥ i o AT el to comyert owo or
nmeansmioes hemiyphiericad) imugesantoroiaaghiamimpgesrandatonbing dise triangular
fromat |east one. point %nd different directions of

vi ew; TB3E§S Hﬂ?rﬁgj@%&?&@%‘i‘ g™ fe&ns coupl ed to the inmmge

capt Urfe BRARSL QG N S/elbeb)\RisBlosEPhahE SRECHRIABOA S&ths to clarify the
i mages I nto triangular inmages and conbine the .

t ri angesation vlgely. However, shergtaper el thenghdvarinivenipa. shibkisl not be
above objecti,ves ha een disclosed in th

Spect Porams oL i By M dhov SERER aolist Pvmtasssel y.
However, the scope of the above invention should not

be constrained or limted by the above objectives

Briefrld¢soriptian o Dygwings

[0013]

[0014]

t0015]

[0016]

[0017]

[0018]

The detailed description is described with reference to the accompanying figures. In
the figures, the left-most digit(s) of a reference number identifies the figure in which
the reference number first appears. The same numbers are used throughout the

drawiﬁgs to reference like features and components.

Figurel illustrates an exemplary system for stitching two or more images to

generate a resultant image of good quality as disclosed in the instant invention.

Figure 2 illustrates a flow diagram of an exemplary method for stitching two or
more images to generate a resultant image of good quality as disclosed in the instant

invention using the Banana Stitching process.

Figure 3 illustrates a block diagram of an exemplary implementation of the
BANANA STITCH MODULE (150) disclosed in the description of Figure 2.

Figure 4 is a diagram illustrating two exemplary hemispherical images, their

simplified diagrams and end coordinates.

Figure 5 is a block diagram illustrating an exemplary method of the conversion



Brief Description of Drawi ngs [0013] The detail ed
description is described with reference to the

waemsopasnyi ng figures. In the figures, the | efPenBRD0S/000332

[0019]

[0020]

digit(s) of a reference nunber identifies the figure
in which the reference nunber first appears. The sane
nunbers are used throughout 5t he drawi ngs to reference
i ke features and conponents. [0014]Fi gurel

i | lofsactahersispherisalenpigaiyto syigargnldramage.i t chi ng two or
nore i mages to generate a resultant inmage of good
guality as disclosed in the instant invention.

[ OOftighfd @Uisea Dlddkl BirbFadi €Sustrafih®Wndéx@Hpadry Ofroédds of changing the

exenpl ary nethod for stitching two or nore inages to
gerateatasion of 8wriengitlar ipwges. of good quality as

di scl osed in the instant invention using the Banana
Stitching process. [0016] Figure 3 illustrates a bl ock

di agigam 0fis anflex eligdranyillustt@pent edeimplarg fprodess BAMNAIng the two

STI TCH MODULE (150) disclosed in the description of

Fi gliiengylar impges/in ¢ singlesmage an%?%ﬁla&thq & rating two
exenpl ary hem spherical inages, their sinplified

di agrans and end coordi nates. 100181Figure 5 is a

Detailod Desiriypti@nof Diaveingst i ng an exenpl ary net hod of the

[0021]

[0022]

conver si on

A method and system for stitching two or more images to generate a resultant image
of good quality is described. The system and methods are not intended to be
restricted to any particular form or arrangement, or any specific embodiment, or any
specific use, disclosed herein, since the same may be modified in various particulars
or relations without departing from the spirit or scope of the claimed invention
hereinabove shown and described of which the apparatus or method shown is
intended only for illustration and disclosure of an operative embodiment and not to
show all of the various forms or modifications in which this invention might be

embodied or operated.

In order to stitch two or more images captured through fisheye lenses efficiently, a
system and method is required which produces a resultant image of good quality.
Moreover, such a system should provide an alternative to the usual equirectangular
images or videos which occupy a lot of storage space. To this effect, the disclosed
method and system of the instant invention provides stitching of two or more images
captured by a wide angle lens such as a fisheye lens. Herein two or more still
images or videos are captured by any type of fisheye lens to result in hemispherical
shape. Each hemispherical image is thereafter converted into an equitriangular

image or video.
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hem spherical inmage into a triangular inage.

wo 0D&0yBsgure 6 is a block diagramill ustrati NECEIB2008/000332

[0023]

[0024]

exenpl ary process of changing the orientation of the
triangular inmages. [0020]Figure 7 is a flow di agram
illustrating an exenpl ary pgocess of stitching the two
triangular inmages into a single imge and orienting

t heCemwwesiorDef adnhiepheDeslcimiages mntriefiguliraimagesis[fol@i¢dby stitching of

met hod and system for .stit.ching or nore_inmages to )
goribr 3Y8 oA RS, TR GH AT IO dU P THges feduls in the
desbhResh off RerestidfRip RibeMBl ROdResalift N0 tah dHBNESEe! Bach single
be restricted to any particular formor arrangenent,

or Rik§l gpbeibegionimghisicaems one singey pispleat thecendsef, the process, thus,

di scl osed herein, sin the sa be, nodi f.i in. ..
var o e St p L SR REs (e Bt Mok it images o
f r o8 $thehedPThid, tiey discloRd méthédendyataiE of {hRVRMANtGQAvention result in
her ei nabove shown and descri bed of which the apparatus

or lcdl Wpasglisaperior akly with gllfthe ofiginaldetails mtachMoreover, a
di s e, [Qf ' [ . t how .
o PSS e 0O NS S0 TROBO 9 b Bl s i
t hi &chieveéd ntithont anybsmpressiob ockutthgofh 10§bssalcoflver§it A8 Jcofpared to
order .to stitch two or nore images captured through

fi SHNECPRANYIMBEES ci ent |y, a

The techniques described herein may be used in many different operating
environments and systems. An exemplary environment that is suitable for practicing
various implementations is discussed in the following section with respect to the

accompanying figures.

Exemplary Svstem

[0025]

[0026]

Fig. 1 illustrates an exemplary system 100 for stitching two or more images to
generate.a resultant image of good quality. According to an embodiment, exemplary
system 100 can include one or more image capture means 102 coupled to one or
more graphical processing units 104 coupled to one or more I/O interface(s) 106 and
one or more output means 108. Image capture means 102 can be a digital video
camera equipped with one or more fisheye lens or adaptors. The fisheye lens can be
a circle fisheye lens in order to obtain at least 180 degrees x 180 degrees of field of

view per image.

In alternate embodiments, image capture means 102 can be accessible over a
communication network coupled to system 100. Image capture means 102 can
further include means to digitize the images before transferring to the graphical
processing unit 104 through I/O interfaces 106. Alternately, the digitizing means
may be coupled to the disclosed system 100 through I/O interfaces 106.
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resul tant imge of good quality. Moreover, such a
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[0027]

equi rect angul ar i mages or videos whi ch occupy a | ot of
storage space. To this effect, the disclosed nethod

and system of the instant invention provides stitching

of two or nore inages captured by a wide angle | ens

sudlo agteafateéss 10y ecanepdviddenpun ot WapaBiligess fdrl system 100. TO
i mages_or Vvideos are captured by any type of fisheye

| eriBterfacesello ¢an; iClygeions KE B POER ﬁlrew@a%tmg, input devices, output
hergesRaer h&f}& 'eﬂiﬁgﬁigitﬁl Chseatd %%Cs%”%ﬁ.r YRS ihfltBcdN 106 can be
equi triangu 2 I’ mage or Vi deo.

200816 9926 93GELEIBIAGEAHNOLIERA26s (HIORD] d@erorence dinagd capture means

hem spherical inmages to triangul ar_.imges s foll owed .
by T@?ii FORYeBIng e $aRRS P f MFI&rfOF‘ﬁﬁ‘gg%‘. futiher processing by the
Stidrehtifd pRfcebdity totx 104 2798 REullARIBR oL Ssiblafed B%/t i graphics
formation"of a rectangular image. In the Tesultan

r eqragrgsing unit g ean basént 4o nytpot mieans 108t thtdugh B€yintertacgs 106. For

repr esent ne singl.e pixe the.end of,the process, .

* h SRl SRl etk APLTTS P ghe (Riadisdbohe eraphical
t heyreddsiag s ol Ristnigalll dxidtinglwdys Re6%n UiRe PPash tdidkC V8 connection,
Thus, the disclosed nethod and system of the instant

i nWWikieoanednl t in a stitched i mage of superior

quality with all the original details intact.

Moreover, a reduction of size of the inmage file-size

[0028] af t@raphichl ploicegingf utind0drcafitieea isigleprocsssalgsentBe lor @V plirality of

wi t hout any caonpression resulting in |ossless

corRFeressigR ealtieoryapang Bulifle ceBpRing s Grapjucal processing unit
[O : I, Uk ' F 0] R ed

| oA AN RRLIRGELBRE DRI D12RuiRd BCfhelfpry 114, In
ex enlistrate/ erebadimentsemembtyat 14 eansesitie biside graphiGaqirocsssigg unit 104

e R SR BY sacr B ot BRCHRE gty Hgigp aork boupled to

Exesyplead YOBYSILROH 002 3difittiudk, idrl diahiphd, 8®laile BXBIRY Y., RAM)
system 100 for stitching two or nore’inmages to

geriddanan velatilegnemenyt (cigvaR@Mbfilagh sraeraeral picy. Mroewy dilAcpan store
to g0 SRl RO, d8XE TRY Hokt %%éeg Thd Q@ Ean kel Hde Pdory 114
or nore 1 nage caﬁ%ure neans couple& {0 one or nore

gr aghifeaherprclodésspdigtional inStrddibne anpletslahiod o thadEan®¥ é&ecuted by
/O interface(s) 106 and one or nore ouafut means 108.

| mete TRABT BFRseRh snge 1t fupBe dbqidigrlossd Diogess Aaviishing two or
equhpRrehaskd h one or nore fisheye I ens or adaptors.

The fisheye | ens can be a circle fisheye |lens in order

to obtain at |east 180 degrees x 180 degrees of field

O T TR R R —

102 in relevant format. At least two images have to be taken in order to obtain a full
360 x 180 field of view combining at least two images. The captured images have to
be in progressive scan format in order to be at least 24 bits color depths, and need to
be in an understandable multimedia file format. This file can be a raster image, a
succession of raster images or a video file with a minimum of compression to
maintain a good quality during all the stitching process. In the case of the original
source file is a video and is‘interlaced, then the interleave needs to be removed using

techniques known in the art. Alternately, the image processing engine 112 can



comuni cation network coupled to system 100. | nmage
capture neans 102 can further include neans to

waole@snIres t he | mages before transferring to thBCT/IB2008/000332

[0030]

graphi cal processing unit 104 through I/O interfaces
106. Alternately, the digitizing neans nmay be coupl ed
to the disclosed system 106 through 1/O interfaces
106. WD 2008/ 099269PCT/ | B2008/ 000332 7 [0027]1/0
i ntpeodesc gbe 1ageanrgeeived dfoim fotage utqpidrec apabs | 102 s result in
or,_system . terfaces 106 can Jncl de on
oG Gagsn i AR are g coess It et a plurality
de i GiFSrmAfbal fin 3 KbndiiRkicAqRMUEE. tlﬁfage ARReShgdhgine 112 can use
I/Q nterfaces 106 can be configured for receiving
ca;ﬁheu metnactetﬂa@é@rtahpo Lfgh cotverting ﬂnr@mlmﬂg’acalamme into equivalent

ns 102 .and con sa nto r nt
f or %el}na}%c%ce s %WS?%gntg getﬁprgs 8’88% tI"Fﬁg OEl?ﬁ isclosed
104})roc'55t§3 ch&med Hamtthe "féﬁﬁtaﬁﬁ R&staeQhr MhaBewlll BpMifCthe same pixel
processing unit 104 can be sent to output neans 108
t hrcotRRtIRlieY antheroriginad images, thyp cesuging|lesslgss gonversion as compared
[ y.of th

A R A S L L

ex Ipsdidemjng\ﬂygnk rld)%ehdlsk'dne Freadtand i;tﬁkhedLﬁEﬁgeaﬁ nagut Qﬁeans 108 for

@; onnectl 8]. G aphi cal proceSS|ng uni t

igplea I AL @Tislr%% AiY> eHPRECass 185 gany ap.dtsylaafscreen and/or
pr %ﬁﬁﬁ%ﬁ%‘é‘@%b&ﬂl&ft& il $0079n THérhhiel SR té Rdtput means 108
units aphi cal” procéssing unit 104 can inc n

i mege bp porsegblienycem gimauiitatieougverk ¢coupledito systemél 00l n

al ternate enbodi nents, nenory 114 can reside outside
graphi cs processing unit 104 as a separate entity or
CargydRnALRESH Y enpddBéntéd SPNBHAdLRd @Bteﬁﬁéﬁ/@%eqﬁw&ﬁ@hted as a
to system 100. Menory 114 can include, for exanple

v ol sastpmneconpenied, iy @ ngtworm@p inifiglizasiany Siapkics @rqeémg/umt 104 can
(e. r

{ ndds s SRR IRe uRhs cprbERlats 12 GRBRMEY fstructions
r el aatl @ther nélevamidatarand I‘yﬁtmne;mdrm laannigﬂﬁrbeéssmgcehgﬁe 112 extracts

per ati gnal structions and. rel evant. data that can_be
ox il ’@3%9 ﬂ%‘ém?%@é‘r%’? 8&3@%@4@ igfgfling tha soqgdinpicgvalyes of each
d' SehRSheri B oness Ald %Bfrész)eh&lﬁ tfl@ntgrof”ﬁ{/@ drRGRS images. Image

[ 0029] 'mage processi ng engi ne can receive |1 mges
Camrweesingyengmag]é%ﬁlpihm esmﬁhmi)p&.tfaﬁonai 1nsihm1uan$ stored in memory

for i mages have to be |n or.der

o RiaER T F homEo R ear R 4 el e oR ggee- Further,
I eaﬁia ¢ \fy%deé'@n&,eén%ﬂbq 12 3piates ol 1:3P086 omQN@tﬁéﬂgﬁﬁr '11'ﬁages by 180
pr o(gr essive scan format in order to be at | east
bi tdestess and epbings withdt trasicr sesond triangular mm@o@m@iamnmon base
mJ| .

tB ggﬁ%a%u% c é@lsllécg E]xﬂ'%e F-ﬁgbgr 11!n|a g%}e&% é%@% “T?IZ lfaécﬂltates the
VVI tdonactmmmmﬂéntahoﬁ ofifhecstisched nhagenm gunaiate argodgular i 1mage of the
quality .d ring?all t he stltchlng process, In the cas
of SPRE Ri¥sl foRceniston @g the prgingl nageyctheafigeljimage is Sent to output
I nt | §
s S Ao A 1) R 1O P B o ARG Y5 disclosed

i meygtemr aicihs Shstgnteingémionlis Zogahto Wof superior quality as it retains the

20%%1%1%%%%1 %F 0 Hx Soacl)l /h%ggest%e same amount of detail as the original images.

Further, there is a reduction in the size of the output file by about 22 percent without
using any compression techniques resulting in more efficient storage as compared to

a standard equirectangular image.



8 process the images received frominmge capture neans
102 to result in hem spherical imges. Further, inmge

wEemseersNg engi ne 112 can extract a plural it ypof/1B2008/000332

Ex

[0031]

[0032]

[0033]

[0034]

i nformati on from each hem spherical image. |nage
processi ng engine 112 can use the extracted
informati on for converting phe hem spherical i nages
into equival ent triangular images and their subsequent
d orientation. The discl osed process
ensures that the resultant rectangul ar inmage will be
of the sanme pixel concentration as the origina
| meigesnplidyusethod for isﬁg:hirlgﬁsvlo&ﬁﬁn@e Avegesito rgeﬁéiat@@ﬁ@ﬁﬂﬁdt image of
to equire tang | ar ges currently known in the ar
SubBRG Bt/ eﬁ%t’&l—f" n?t%’é%ssfi -Afre Hgistated %eqtt?ﬁtltlh éf blocks in a

res n u
A Slg%fcél tﬂo@Vt g%ﬂeéﬁédr/gggﬁneﬁ Hﬁgfanﬁgﬁi}}gﬁl‘t}Q§ lfae%int fpeduence of
ca nomeatwnsi tlsap caybsmnEemesiad /imharrlward; Boftvatevorcecanohipited thereof.

o8 BTRE e SaTBie: Biop ogtL BRI SRS BeBion that, when
COU@Je&@te& ‘By%t&rﬁl(g{@%m&e@%@ PR Ethd Q&:l&@rb fations. The order in

i npl enented as a standal one system or can
i mpwhigh ke grogessas sipsarbed do noettended to he wenstmeld as @‘lllmltatlon and

initiali at| ra h| rocessin i.t. 104

ey AR o2 e Mo B RERR i an 7 6% g PRblement e
opegratdsosdlani aﬂéﬁfa’s@rb&% Addtieddis! indBli@ad Blockaingy dBdeleted from
into menory 114. |page processing engine 112 extracts

a pihg rE;fPFftS§ wrhquh fdspamingofromy Bia sish andmigepe radl thai supiect matter
t hegd Jﬁ g values of each hem spherical image and
correspon ng points of two or nore inages. |nmage
processing engine 112 further uses the operationa

t { 114 t f th
oot SISt R S ontet b o for s
| MegRy or':rﬁéﬂehﬁfaﬁeé 3BQReRfOr R ik d'f‘%é)tl)& uﬁl?tg‘?fé %?ch)%ed in the
| east one of e triangul ar 1 mages by egrees an
conipbtarisnvgntienasing sl Bazeng etibehing proeesgul ar i mage al ong
a common base to generate a stitched i nage. Further,
i mge processing engine 112 facilitates the correction
i n rd prlatddamidihbe, sid tahedfilesageuded. URERS 8h&seB are two raster
rectangul ar i mage of the sane pixel concentration as
t helMRBPYTeRErseRtinggfaw. fishexe impgas capisl wsingern fisheye lenses mounted
nme |
gorcs e ey e difhdsDd RO dPuch TR L ABleel PP degrees of
i nvigeld iobrviévs. Thesexdintageb @reofw ifeges @aptqﬂl oft the @sme tenvironment in
retains the sa nu r of xels an ence the sane
R Gl G G (16 calor BPAaIeay Ragh B g R F mdexed color
there is a reduction in the size of the output f|Ie by

about 22 percent w thout using any conpression -
t ecHrd fq&{spelmalges;&ASTE@ IMAGibr le(10F and %ASTERdN&‘g@Ea?S(IZO) are loaded

200R A5 BLOHER PBOTR R BO01 (6 EangriayP aiaip i ho art. The two

[OQaékhExma@ésam meﬁtwuﬁafm@fesste@ mnagbﬁff&e@ rlnﬁDMSTER IMAGES
es tob(generate a resultant im goo quallty

EEERpEd0). AhguR 6§ TERGIMAGHS B :Egt €ldOxgs accessed by multiple
coI S Ea Lo
& nér% ﬁtg’gfg{ %J S t‘\%ﬁ @]dt?gét%éfeorg{n%go@és ﬁt@ﬁ@gg 3/the RASTER
opfe]lMaAGtEnRHMHERC@BOheThB‘Qbﬁﬂﬁﬂéﬁdrélditl\ha:.’]cﬁ\mé 8mage selection are
sof t war.e a on,thereo e conte
soerﬁﬂfi@d bt g‘ebgg)‘;ﬁg éwr%é%MEEﬁ%uWéﬂmﬁr@ﬁ@L&tfp‘&ts(150) The

hautp SR AN St dmaP& Rht 60

the remtegﬁoperatlons]n %% 1§Q§§?%5§ﬂ@ ?g proggggh(lﬂn
is described is not |ntended to be construed as a
limtation, and any nunber of the described bl ocks can
be conbined in any order to inplenent the process, or
an alternate process. Additionally, individual blocks

may be del eted fromthe process w thout departing from
the splrlt and scope of the subject natter descrlbed

AN - oy



[0033]In a preferred enbodi nent, two source files are
used. Theses inmages are two raster inages representing
wo psHIebeye | mages captured using two fi sheyerPdBIBRe6s/000332
nounted on two digital caneras di sposed back to back.
Each |l ens has at |east 180 degrees of field of view
Theses i nmages are two i nages, captured of the sane
envi ronnent in any given instant of tine. The col or
deRASTER DEAGESHBUBFERZ140)tiS aswellnebemedted @ thie. GUI (Graphic User
[ 0034 hghg i mges RASTER | MAGE 1 (110) and RASTER
I ¢ ‘ﬁ@)' are | oaded into the RASTER | MAGE READER
(130) using nmethods known in the art. The two raster
i mges are then be unconpressed and buffered into
[0035] RASITIERG[MAGHQ) BOUFRRERI0AU Gpk bEeedRABRRSR ERVAASSIBURFERFER (140),

Thel AR PIERER MRTEH Bl SE O e R MR ER S R A
I W@M@Eﬁf@ (19’d)earniamspmlys (i attl é’(ﬁﬂ& ®et Bshnected to the
e sel ection areﬁl}]ow ded b t he SEL

]P(DEMIA@QS_L FFEROQ]@Q (%@;eelqrh@ @hﬁ paecess. GUI is in

R LR (SR, FTIB v e
RA%EE@M MAGRE RUFFERaYs1H0 kwb Savd smugds| (1¢0nariotie0) theodghahe raster

(Graghl c User Interface) (170) [0035] The GUI
7nyeges btfer (1 Quwthe end Mrersaakse & selrptivnem thsarsegt fordstermine the

s TR R o ST R

It iscukilclb e;vhnmmlm:tlﬁd dan deleemiEl thetdehtel MAGHER: B&jFF[E&ferent shapes

ol Bonit o, b lee” o hkBeR ih B35 2homaax
I ntﬁfp@ﬂ{mwm@vtdﬁ W@tﬁm 1SAEr<}vnféd%d dirafRlay $yt i€ $MOECTION

raw i mages (110) and (120) rough the raster | mages
buf PARAMHADER (1BQ@. dhel meslule (18Rkthen sewlsgbe selection infopmetion to the

TSRS MD LR, A SR TR el Goion n
a cqmo} @nd/\ﬁ%&&sémmﬁs IdeBdt thehREEIseRinhdR t6 €t STITUHIED IMAGE
ferent shapes coul d _be used to nmake that

o BEEFBR. (r6R8-<ThenFioiins 1 tbe Bapets BytchrMoBORKASD) is disclosed
ded d f tted b
th%é%%&%%&é&%ﬂ%@( pro¥|heerm33| e (()rlgg) ?heny
sends the selection information to the BANANA STI TCH
LE ] I t ded t
ouse1 PR R A B L BB e rom e

pr ogRssedAi SRIeH MOIB‘@L@H g@ﬁ@tﬂl%@? tﬁyﬁﬁé%eﬁl%ﬁqg a raster image.

The functioning of the Banana Stitch 'Mdule (15
di sEho@dernsionws tmntwmtmémmmfﬁmmw@ WRIEER. (210) in an existing

cqultPPFah 8 Vgt et AARARA wrPrefifBieEout 070 for

( 15@}plapt Ih h(zszo;st €. RASTERf EQI’[T_HTRMNGUIQAREIMGE can then be
i mage. The information is then witten by RASTER | MAGE

WRI Teressed @5 nrtipls feamest andgeqmaptassed S chVidso Bvithe §I6IPRESSION

o LB e iRl lR Ry SRl bEba et o

theeachan@emimo:ba‘sthmageml e franes and conpressed as
a video in the COWRESSI ON MODULE (230). The processes
di scl osed herein above have to be perforned for each

[0037] ANARRYURS ¥ TN AIEOTa W6k ABGBSn of an exemplary implementation of the
BANANA STITCH MODULE (150) disclosed in the description of Figure 2.




WO 20081099269PCT/ | B2008/ 000332 11 [ 0038] The RASTER
| MAGES BUFFER (140) delivers the two source raster

w0 pagee926800) and (310) to the | MAGE PROCESSOR@I/EB20@8/000332

[0038]

[0039]

[0040]

[0041]

[0042]

TM (320) with the selection information provided by

t he nodul e (180) of Figure 2. The | MAGE PROCESSOR

(320) processes the transf olrlmati on of each pixel on

the sel ection of each (300) "and (310) as expl ai ned

bel Tiv¢ RABEFEREMA GESBURFBR (b40)atelivers Zhe &l @furdéenmagiesimages (300)

br ot CLLD) {1y BBGRMARE FIRRES FRORECBERSFERATIAN pibofhe selction

V".”%Forﬁﬁa{!iﬁﬁ’ Pﬁcﬁ%e%eéy iR dd?é‘(i&'i)‘) P %ﬁ%&g@ ?ﬁe 0@ PROCESSOR
pi xel's I nformation-as shown rn figur . e resulting
dat@20Bpdyedses thearankfoadaibn of each hpixdl MAGEe belct{od7)each (300) and

t he |tiplexer, as explained wi.th figure as t.he

RACPLR P RS dpows e toatifipd Aormat & 2 st iggRo30) and
| : _ rest T

onl BANEHARUS raité}q{ﬁlgk%_ K%@Z hg%%%esg%& ﬁlrd%) | A8 MIAGE PROCESSOR

processed through t R PI'XEL MOVER '
( 41RPTANHONe (BHbhwherged 189 degrees etatidmown operatedeto the all pixels

Figure 8 to produce I as i mage. (4 04 he, ..

| megermaiph o GOUE i debB T nEnd FRtEnb Rl agny Bt nto the
MODWEEGEA VX {370Y,ethiel tuRipidxeal as egilained lvith GRGRPED:s the MUX
| MAGE (r440 that 1s delivered to the STI TCHED | MACGE

BUFRAR @BG%MAGEW“QO)- abe respliipe ey image isithen ealy panimege.
process. [0041]Figures 4-8 illustrate an exenplary

stitching process as disclosed by the nethod of the

I NSThiRt inap¢edith 0B. thed pdddebsedutieodih shea INIAIGE aMROCESSOR PIXEL

illustrating the two hem spherical ipages, their

Si MQYEM‘*?@%@&&F&%&H@%@ 45 GHyFien 20 HrRF BAEUFRLf do produce a
I mges. s ) aptured by the fish eye lens in inmge

capturé mszfﬁ?.@gi gure el enent 402 shows the front view

of a scene captured by image capture means conpri sing

a fisheye lens. Figure el.e t r

Si bl hees e CoPPRRRS Argadl BRERIGEST BrdrpivG MopuULE
i 1] gy, ab iredhltt Hendl Qedsigtdd SR OPPEDEMAGEN @4@Wat i0 Welivered to the
end points of the captured image., Simlarly, Figure

el eBERECHBD DRGE BUHE TR C160) s lost sterecarapietas the sikching process.

Figure element 408 represents a sinplified i nage of

the figure elenent 406 illustrating the coordi nates of
t heFipardsr48 aitubtfatudn etethphaiystischig proicessiasaiiseloskd by the method of
figure 4;

theé 1instant invention.

Figure 4 is a diagram illustrating the two hemispherical images, their simplified
diagrams and end coordinates. Two or more images can be captured by the fish eye
lens in image capture means. Figure element 402 shows the front view of a scene
captured by image capture means comprising a fisheye lens. Figure element 404
represents a simplified image of the figure element 402 illustrating the coordinates
of the centre and four end points of the captured image. Similarly, Figure element
406 shows the back view of the captured scene. Figure element 408 represents a
simplified image of the figure element 406 illustrating the coordinates of the centre

and four end points of said image. In figure 4:



WD 20081099269PCT/ | B2008/ 000332 12 TA refers to top
poi nt hem sphere 402 TB refers to top point hem sphere

wadmsheefers to | eft point hem sphere 402 LBrCEIB2068/000332

[0043]

[0044]

to left point hem sphere 406 RA refers to right point

hem sphere 402 RB refers to right point hem sphere 406
BA refers to bottom point hemssphere 402 BB refers to

bott om poi nt hemn sphere 406 CA refers to center point

hefAstehas to 00 DodBhemispheretd2cent er poi nt heni sphere

40 0Q43] Fi gure IS fl diagramillustrating the
co&;?[errﬁgeir%l? 8 .pgggﬁewgﬁﬁ%rsﬁgﬁ cal image into an
equjAVRf&eto Iefﬂ@ﬂﬁ%leﬁﬁnsfph%g@ﬁ Figure el ement 502
represents the circunference or the perineter of the

he fiBstsfrss to le@moiy demisphered®6f ront vi ew of a scene
captured -8 f .l ens. ki gure el ement 504
regr‘/}egeg%r E(yfl%}étﬂro%}%%g%%ﬁnati ng at the centre of

t h@ Besfiers phA slet poin demisphoreel0sl ement s of the hem sphere
are translated into elenents of the correspondi ng

t r Bt ERIPTE A0 PoRyR poink BerBisRlered82 of the triangl e,
j d by th i met
S g o1

her@ s pifers o cathed pinthhentisphoteetddse 508 and per pendi cul ar
510 _of the trianqular i e are represented by figure
el &%Fﬁferﬁécll?eqt‘?ré’%}m?“ﬁ@lﬁggg"e@% of the henisphere.

[0044] Sim larly, the hem sphere representing the back

view of a scene captured by a fisheye lens is ) o
corfigrre &distaoflew déaguim dllesttating itlznepnyersitneobeash Iemdspherical image

 nd b i Bl FRREREDEL Mohariiaf et R imtrnc

COldy hdlgr dTeRa sdrhispieere Mbidsentirdpethb ¥ioat eleuss asténeanagtured by
per pendi cul ar_520 of the triangular inmge are

r epriesheye kegs.djigye glaneens PR4vigpressnia thg ray CAR forigigatingapthe centre
of m: T ' : ] .

e L
on ddmentewftthe annglegpaidarge triangulabtimiags. The hass 506 ovfs thes triangle,

S h%\é\g]reiserr]ltgdi %@r ?{ASBALXQ A%%slisogorzrgaf 3! ItEe2 Oge%ln(l)e grs :fl%e 1’5302, ie.,

TARABALA of the corresponding hemisphere. While the hypotenuse 508 and

perpendicular 510 of the triangular image are represented by figure element 504, i.e.,
the ray CARA of the hemisphere.

Similarly, the hemisphere representing the back view of a scene captured by a
fisheye lens is converted to an equivalent triangle. The base 516 of the triangle,
represented by LBTBRBBBLB, is formed by the perimeter line 512, i.e.,
LBTBRBBBLB of the corresponding hemisphere. While the hypotenuse 518 and
perpendicular 520 of the triangular image are represented by figure element 514, i.e.,
the ray CBLB of the hemisphere. Thus, each pixel of each hemisphere follows the
above transformation and is then located on the new ;triangle shape and obtains the

positions as shown in figure 5.



[0045] Figure 6 is a flow diagramillustrating the
process of changing the orientation of the triangular

WO omge992@ne or nore triangles are rotated by I1801/1B2008/000332

[0045]

[0046]

[0047)

degrees along one or nore axes to position themfor
stitching with one or nore inmages. In figure 6,
tr| angl es 602 and 604 represent the triangul ar i mages
formed by the hem sphere representing the front and
baE ieugg 6w dfloy dageurilusttiagdhe posesstof \whpggingtheprigntation of the
8 t S S
Fi SiMaHEE HaER Ty HRRL Rl BhuORR Y SRR one or

t hatoré geDtd gosiddn Slliﬁmp&'oirl\@ﬁtchihgn@ftb rome dorUsiorg nﬁagebr Il figure 6,
mrror_ functions, simlar to a 180 degrees rotatio

Nobiianeles 151 b6 Fepresah fieaUBRBHRG TBRESHOANPD By e emisphere
st
o RS ) 4 1081 O SERATA e e o0
Fi godergdes q mli)%e]ﬁeag upatidn ias 11111sfrb1@d/mi Fagpratresulting in triangle 606.

stratin cess .of stitching t t . . .
tr MR i con Sy Gt B GOl et P ot aineng i mirror
t h%rfcﬁrrﬁs sﬁnﬂ&uroahutsr) Rler &k GORAbA. %wt h8adié $08ab in a favorable
I mages i s extracted and stored for further processing.
Fuetinetation teebceitisehedtveitic imele 408 repwssantingdhefionteges ofrecaptured

I d f hi I
o B il RO e nol o L, 702

poi nts of the triangles representing conmon el enents
are_identified. The corresponding points of triangles
70?1%@ e Hpw diagems Blseeng theprecqss of ghtcingathe| tiogiriangular

Cor ma ngﬁt E¥ ggﬁ%ltla% La@d ﬁiefn 19# e ?ames_/g% @&%ﬁelgrbé}ﬁs of the

c owhigimalimagea $sexttrced aldatged Iﬁ(& ﬂuytbat pousseingf Fludieer] thve elements
triangles 702 and 704 to res |ntEe stit hedlrm%u

706° A91THP (PR PQFe 1RagRS 4P é P ‘i“’r“éﬁ@ At Plotiitehang a triangular image
perharyRd iR ﬂﬁﬁ‘)@d Qﬁﬂ?gu&% ihfaoad dO%oHe%nHﬁlgop&ﬁ‘ﬂs "bf%Re triangles
equi rectangul ar image. In the resul tant

eqm¢pre®ntmgg mmmonreb@eenteeachdmtﬁgﬂemr mesaonchmepomts of triangles

ndCp bR aet SR ERRRl T AT BILE AL RiZ b AERET T B and R

of SLReInsfigire S SuBseduagiy\Waise Edtrdspendifig poiaks bMag QﬁaﬂgDes 702 and
be stitched. Mreover, the size of the end image in

t er/Rg 2 cqmbined oF aﬁe@mom&theéwe%um%@w|tea§r1a@% 702 and
Thl’7§4t$ﬁa§ulg éﬁ%%ﬁf%ﬂed‘ﬁﬁitg%% nd system of the instant

i nvention generates a tched i mage of' superi or
quality fromtw or nore i mages than a standard

. t | [ .. VWO . .
2008502 8pe Faslhiigh soReaamed op Semeierf &b GRding to obtain
de Qe Aame 1@%% i {h%%iu?tﬁﬁpeqhﬁeét&?grﬂérgﬂfa§§ eﬁ&f—‘sm%le pixel at

presented by way exanpl e only and are not i ntende
as the bégiirting re@nesglpte Qne hmgmx@ptr ﬁleamxd qfrthmpnopbesh@f comprises of
resent |nv bhe. a recr t.e
by TGRS DR 0B Pixefsit ieet o aip thetRis@PRlrEes BLS Setched

ChM@%@vdrnthtehaezeed)ﬁﬂﬁE *he idAge i Rirfs ©PHfsi gathad blde debduced by at
arrangement_ ar e possi bl e wthout departing fromthe

s pileast 2B dTkuso e disclesed mqﬁh%%m systeieed the anshant destention generates

o B PR T PRACARY o W

pr egeinéctingunirhage. | S



not limted to the specific enbodi nents shown herein.
Thus vari ations may be nade within the scope and

wa@piosie92ed t he acconpanyi ng clai ns w t hout sacp@T/iBE200800332

[0048]

[0049]

the principal advantages of the invention. 15 CLAI ME:

W claim 1. A nethod for stitching two or nore inmages
conprising the steps of: ggpturing two or nore inmages
fromat | east one point and opposite directions of

vi @he eyntedimerdg descaipedimbovee amb iltustrated uhtthe figordsgiragiresented by

hem spheri cal imnmpges; conyerti each. ari.gi na

ooy pHeriame PREGES, 776 04 TigRIsSon R PP, 1Py g concepts and
| MBGReipRE | FTthe Peesdidt he@fiond Alsi fudh, & WiBNsHIhsirediaB@®y one having
al ong an edge of at |east a second triangular-imge _
wherdinary ahilkigbe oft thateafipus ehangesainghe glementsand their configuration

corresponds to the edge of, the se tri |.ar
R ARG kg Pe e iR e AP B L Hpang scope of the
f i podsehtlihPeigiohak sétFB@LinMht Appdided olairegpondi ng poi nts

on the edge of the second triangular inage to forma
single stitched i mage, wherein the step of converting

2aGhw A [ lifiPhe NETERAAH, (fibsd AR nhe oft (A 1HE BROAAiMntion is
triangular {nmage conpri ses the s eps of -
r epioelmited ngtheapériiié embediatentyi shatvnherdis pfies ivaghtionsegaysbe made
by a _coryesponding circle; representing. the base of ...
{ eV A B0, Hch 8P e SAeCORPHENS, CJAgRS Wiyt Saerificing the
reeﬁﬁéﬁﬁf%RQH&E&HﬁQﬁ@ﬁﬁg&ﬁﬂiar and hypot enuse of the

e by a

trirang ay originating fromcentre of the
circle to the edge of the circle.




2. The nethod as clained in claim1l, wherein the step
of orienting conprises the step of rotating at |east a
first triangular imge by 180 degrees. 3. The nethod
as clainmed in claiml1l, whergjn the step of conbining
poi nts on the edge of the first triangular inmage with
the correspondi ng poi nt sCoAIM®: edge of the second
triangul ar i mage conprises the steps of determ ning
comuon points on the edge of the first triangular

Werﬁi@@ corresponding to the edge of the second
1.1 208Gy ?(?1 siln@g tvv\hzot%qlﬁ?(%]gluﬂ etsQSP%ﬂ%iglg%e stu%:g Jf T st

triangu Seco

-t bmﬁm@mg avo bimages athayey fidne ac RaTMePwimtandtappbdtenditections of

S|n e stjtched imge; and translating one or nore
g\é byp#n v%%awweén?%g%rqswt flb?rhglaalrl@emhamaéﬂmages

SEbﬁ\Fénﬁg; Eé@hgn%m&l(shelﬂls ﬂg}ﬁ:afr%lg%éj éﬁﬁ £1cBhe g%)gnﬂlﬂé,ctri% WPlar

|, wher ect angu ar stitc I mage
theag?arre nunber of pixels as the origi naI

B

Capinghl MOCedRb @ itnativsh GRS RRAL i JrF%
romggtaplggéa%é?wgﬁg pcrjll ndt% a?%cti opnpqo& tng di rlé&?él corlls %ﬁﬁjs to the

vp@sﬂofahﬁdstﬂt‘»ﬂug‘elapgui@e&m&ng means coupl ed to the image

hgﬁq@%ﬁl&mf?%n%ot e EVQ%L{J‘S %Q% a?{gﬁﬂoaﬁrsfﬁﬁ%@ﬁ%ﬁﬂmée with the

C esrdspendihe pbiﬁltsacﬂﬂﬁh%%ﬁgdz BRARSs LM RN S NG R:8 th ¥ERAELE single
I mage, wherein the step of converting two or nore

oﬁﬁitghqfﬂamaﬁ@m spherical inmages into triangular inmages
00”%'1&8% tthlé' té[} o= ogt/ertmg each original hemispherical image into a

corresponding triangular image comprises the steps of?

- representing each of the original hemispherical images by a corresponding
circle;

- representing the base of the triangle by the perimeter of the circle; and

- representing the perpendicular and hypotenuse of the triangle by a ray

originating from centre of the circle to the edge of the circle.

2. The method as claimed in claim 1, wherein the step of orienting comprises the

step of rotating af least a first triangular image by 180 degrees.

3.

The method as claimed in claim 1, wherein the step of combining poinis on the

edge of the first triangular image with the corresponding points on the edge of the

second triangular image comprises the steps of’

determining common points on the edge of the first triangular image
corresponding to the edge of the second (riangular image;

combining the edge of the first triangular image with the edge of the second
triangular image along the common points to form a single stitched image; and
translating one or more sides of the single image to form a rectangular stitched

image.



representing each of the original hem spherical inmges
by a corresponding circle; representing the base of
the triangle by the perineter of the circle; and
representing the perpendicuj@r and hypotenuse of the
triangle by a ray originating fromcentre of the
4cimel metladt e cRiged o dfigm di naleBein e rEb@ngYSt efiich&]l image
clainmed in claimb5, where |nthe| ge capture neans
CORRISGE Ehe Samem@a%»el Sfrpaxely %ﬁéhaﬁggwal msphwcaim’ég@st em
as claimed in claim5, wherein the image capture neans
captures still and noving i mages. 8. The system as
SCImsymﬂn for stichingt&p mhen@imageheompmiagwgul ar stitched

e COo i ses the sane nunber of pixe as .t .
- o TSP SBRET SRRV HBJNS o 1Bore i Rt Grical images
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wherein the step of converting two or more original hemispherical images into

triangular images comprises the steps of:

- representing each of the original hemispherical images by a corresponding

circle;
- representing the base of the {riangle by the perimeter of the circle; and
- representing the perpendicular and hypotenuse of the triangle by a ray

originating from centre of the circle to the edge of the circle.

6. The system as claimed in claim 5, wherein the image capture means includes at

least one wide angle lens.

7. The system as claimed in claim 5, wherein the image capture means captures still

and moving images.

8. The system as claimed in claim 5, wherein the rectangular stitched image

comprises the same number of pixels as the original hemispherical images.

8. The system as claimed in claim 5, wherein the sysiem comprises:
storage means to store captured images, intermediaie and stitched images and
related image processing information; and

- output means to display captured intermediate and stitched images.

10. The system as claimed in claim 5 or claim 9, wherein the system is

communicatively coupled to a communication network.



17 11. A conputer program product for stitching two or
nore i mages, conprising one or nore conputer readable
nmedi a configured to performthe nethod as clained in
any of the clains 1 -4. 17

11. A computer program product for stitching two or more images, comprising one or
more computer readable media configured to perform the method as claimed in any of

the claims 1 — 4.
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