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Digital Still Canmera and Method of Forming a Panoramic
Image Field of the Invention This invention relates to

w@2esgsg9al still canera and a nethod for form PQI/&G2005/000071

panoram c inmage, and refers particularly, though not
exclusively, to a digital still canmera where a
panoram c image is automatically forned, and a net hod

for automatically formng a panorani c i mage using such
a CaigitabStilBzarhera oncthMethod of Eorming:hPangramic d83gfon net hod
of taking a panoranmic image with a digital still

F:eld%mrl ehfiof Of the user to use the digital still camera

take multiple overlapping i mages, transfer themto

a conputer process themon the conputer and to stitch
This hl?é?ﬂbd Eméshtera digitah gtilacanera ehdp regihdd fak formigg acRaRATEMc

image, sag? r?fers pQﬁFLﬁM' fBughMot el«ﬂus’iv@@ oD tigitdl 8@ é‘etnﬁﬁaéwhérb@
heeds to fix osure
panorngCam?Qﬁ i a‘é?fdatP@EJgrquo apd, §df‘%th?§?(f&6 griopgticls [02'?1"(9?/ @
panofghﬁoﬁmsg’trusbn@sﬁdhmﬂarﬂ‘eraed by having a "panoramni ¢ node"
which 1s commonly available in many digital still ’
caneras. The user decides on the orientation of the
Backgewnd &0 thednyehldian | andscape or portrait, and al so
whet her to pan the carrera left or right. The rel evant

instructions.are i
A conyat ped PR B aets gt i BRI S Chita s o e er
to ussniapaipic stilkéanteraafoptelsp mumplé Ct\f%réﬁpp'a% imageg tfaé'§‘§gh‘§ﬁb P13ty
compg{er %&%ﬁg mgrpggg,:tgg cbrﬁplﬁ?kf éridCt? ﬁﬂﬁch thear loggthéri wsingva stichehe
s e user t
such é%ff‘ﬂ exdroRle. f\Bplﬁércﬁ%ﬁkﬁﬂﬁ ar‘rﬁn ng. Sorrer ca?refggsgr g\?f \év:en
vi sual assistance for fram ng the next panoran c inage

In théj%/apgiiriﬁ% g, %Sdt@érf t?pléglly héis BF BVine esposirapatite thalaAting; @odsh
focus; ¢ SRSYES %ﬂlmx ﬁgrlasfs(%ﬁnﬁ;? nj’ﬁ%\gc%w%e érqﬁhf ng %? thul\gi1 S‘héﬂo'ran’ﬂ@ed
modahhriadn i somrebray. avadidble idineany iditelesti mﬁ% drhegsergseigs 9
the oﬁén@&xhﬁ oﬁﬂ@%ﬂk@é thﬁlélt landsBaﬂehﬁ‘ pSﬁrla’t @ahd aigp whetie to pdmethe
fers al 0 r,
camege %o gl ITpe St Estgbs? 2 BE H‘g%’gg‘gkf ot W UcF
operété§<ﬂ1§ rcameifa tpasier maftide avetiappind snagpnﬁﬁg,wm gpprqqﬁn@te overlap
The %%pnq%lgi@ Gf érg?% RS KEOfRREenbHRIES RidWith theliser.aTisd procdss ng
ion stitching one
requires the user to pause between each shot to perform framing. Some cameras
provide visual assistance for framing the next panoramic image by displaying part of the
previous snapshot. Although it removes most of guesswork, the user will still need to
stop and perform manual framing for each shot, which is relatively disruptive compared to

taking a single snapshot.

Next, in the stitching stage, the user typically transfers all the images to a computer, and
manually selects panoramic sequences from a mixture of panoramic and still snapshots.
The panoramic image sequences are brought into a stitching application for stitching one
at a time. The user may also need to provide the orientation and pan direction
information to the stitcher. The result of the stitching process is a panoramic image.
Although most stitchers are fully automatic, the process of sorting and searching
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at a tinme. The user may al so need to provide the
orientation and pan direction information to the

W@ 200508851 The result of the stitching processPCESG2005/000071

panoram c i mage. Al though nost stitchers are fully

automatic, the process of sorting and

sear chi ngsnapshots for panoram c i nage sequence for

stitching adds unnecessary work. This is illust
snapshotsFbrpaneremis imAge seauene fos sfitling)dds YspeRssRanyweTl E@ 8'% he
l"ustratgpwﬁguréggdﬁdqf nmore advanced digital caneras to

capture many ineges and to use those i mges to forma

panoram c i mage. By using "novie" node, a | arge nunber
Therehasi beag pop@ee td wsk dire mwshmbdeyofmf@é‘iivaS@éd’M?' caetaRét e

captu?yaghﬁﬁéw& B %s@ﬂm%gé‘ %é@e@%@féfrﬁﬁ paN&’éﬁucUﬁn@éeS Bylki€ing

econds e
‘movgmetag IBEh TWAR S B% el AT Fper SraoR B nere o
shoult @R bé hidsquaeCivedaps Mest ysee ke fseberaizaedorfda de pan a large
pano%%\%ggc? gl;xchgpaﬁ@%ssc'arg '&?f&brﬁ REr f@”ﬂ{aﬁes §$ ofé! %Qnd?iiﬁlb.‘ iM&yey

be Use a
This werdres aery p@wg@hsﬁnvéast |cha%fm9t%“8ﬁ'9"iff?é‘ F‘ﬁﬁ'ﬁ'é{ ksséfi%h{’n?‘bn
very b&nlémf"di@tamrésscdhwy @2l ahdnauch cammeras @re vampexpensie iln |

addltwrrft\?{e image éqsglp og an ?‘IXVIe Inoé} &&%W%h@{‘srﬁﬂeﬁﬁ&ﬁﬁ @ﬁmﬁﬁge

Brm there s provid digital
modesti || canera for taking still images and having a
panoram c node for creating a panoram c inmage, the
a co sing: a photographic imaging system for
s“”'@%’ﬁﬂjf”%@%"ﬁ?ur ality of still photographic images
used to formthe panoram c inmage; a transfer nodul e

In acddPdanEEGRA ¥ Bfé%nteﬂ Corflthirdls| ;Irb(ndéfi anlgltlal st earherg fapdking stil
I mag es to automati c

[ |
'mageish%"dp B3I9aRiPENTRG émdgaf grggtgxg of rgorérggﬁ %E@r e f%n%gn
compfising: @Sﬁﬂotmgrablne inEEging ash/satery f@fcagtpmg a ph@lfg@f atﬁlmhetopﬁa@% S
lmagésousg&l {oq?m € ?%Arol\’ar:ﬁl@ infHgk: @trd?@fépﬁ'@ml&];ok Fez@iging B Gludality of .
sl phsrels Bragee 4 by SePmete SiaR SBletlsh o RARIAE BhforbiE
imagé;faadrédeadyr or ablbmaﬁnaﬂgpme@eslng:mnwh.ir@ysof gtllgmhotogfﬁphlg wgqg@ﬁ ne
to au{o%ai?éé;h? 15hh 'tl'%fdatwyralfnfa rﬂédeh §ncp§l RRFRBA] f6r t6FRg &t ledst@né bethe

processor. | n accordance
panorgmicimagryanddive Ryl ‘i.’fﬁglf @°?°§rﬁ95'8\ﬂ'%988 a system for

form ng a panoram c inmage, the system conpri sing:
Preferably, the processor comprises a stitching engine to automatically form the
panoramic image; and the transfer module comprises the processor.

In accordance with another form there is provided a system for forming a panoramic

image, the system comprising:

(a) a digital still camera for taking still images and having a panoramic mode for
creating a panoramic image, the camera comprising a photographic imaging
system for capturing a plurality of still photographic images used to form the

panorarnic image;
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(a) a digital still camera for taking still imges and
havi ng a panoranm c node for creating a panoramc

w0 pegessdshe canera conpri sing a photographi c | PEBGLPO5/000071

systemfor capturing a plurality of still photographic
I mges used to formthe 3oanorarri c image; (b) a transfer
nmodul e for receiving the plurality of still
phot ographi c i mages to be automatically stitched

(b) t ogtrarster modulg for receitieg tha Pl PiStY PRI ap%ﬁémﬁqeért&'?eer

DL RatiE ARtk el e helltb RS §RQanorbic ihhige, peaassiaonodoli ng
for automatically processing the plurality of still

pheAMPgFiBHA POceSiYges to autonatical ly formthe _

(c) Pathepmbéssoribietg dor attmalralyresseringdonpluially AtptlpRatearatiicng
e niﬁ"aggs b Qutwgmfbmhé YanbhiiR B8, BRIPPEREIF cofBmg aand
(d nmenory tor

a ) storing at |east one of the panoramc
i neligbing gauing e apomrtsein fgMyhe BINOEMICITEOEPAphi ¢ | mages.
(d) FOos mbRbl) i SRARY 4t leatiadna obifie pameraplicimabe tyd toé plotaiity fof st
phat par aphi ¢ | pages not used in the panoram c i mage
rraé}mgogragg'f;ﬁa@ggﬁpon formati on and/ or storage of the
panoram c inmage. A first of the plurality of still

For tlib!ﬂph%&ajlobét& ddf RO BRralitg Yof 26l pscn@blrzhpmi-smageslnoupsewnu thef
| t relate I O . 0
panoipirt oedrs Ry (SRS pER [t bndir siordgd P BB ora B e
A first biethp Ipluradityi af ystilh phatadraphicimages drayh dser e getscalpyy aphliaht an
relat&}b%c%&ﬁgﬁ@rﬁéll%ﬂbé@qh%ﬁ AndREE 1R ISlurb P GEsti0 bhétbgraphidinmabeés y
(0] SUI . ra | C,l MAQES. ver .
Eachgpt 3 pITRIY L SOILY Kois S ok ey oy @ 4 SRl R MR
previalisginegel of denlurality pbii DboteaiaRbisimrgesd T toxpriappgipy may be
deterty88 B7 3 bt SRE B usc bn Shet) ditan AL pisLatiing podere St
camespipoeation et 1 Aot Cunes abtey Heed. o fifCoBlion o6 e bO
in theraygel fiomgiye th 501%; land eanhiofj the phialitycat sebssaurnt imagps Mgy be

tagge%%tbQ%hiqéé%%nc%m%s‘eri_s provided a nethod for
produci ng a panoram c imge using a digital still

canera, the digital still camera conprising a _
In a et agpeeithére is pragiedg mythedior producinget RANPRANIGIMSDE King 8y
digitapétill %Lr'nl:rja Iy gfgﬁ’g rsﬁip{lgnferé PRGRSing 8 pR&odtaRtit irRghg kBtdr for
panoramc | nage, the net hoq gon;rpr LS} ng: (a ruﬁ'.'?ﬁr)} { hee
captugig;? plitality of $til PRoIAIARNIGJERTRT 1A BT Ueq %°H§H1?rp EMIGe a
the methud teiprisiag:.ease
(a) upon the digital still camera being set in a panoramic mode, a shutter release
being operated, and the digital still camera being panned, the digital still camera
capturing the plurality of still photographic images;
(b) saving each of the plurality of still photographic images in a memory,
(c) automatically processing the plurality of still photographic images in a transfer
module to automatically form the panoramic image;
(d) saving at least one of the panoramic image and the still photographic images.

The still photographic images may be deleted from the memory upon the panoramic
image being formed and/or stored. The transfer module may be in the digital camera, or
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bei ng operated, and the digital still canera being
panned, the digital still canera capturing the
w@hkwsassosy of still photographic images; (b) sSewI/8G2005/000071

each of the plurality of still photographic inmages in
a menory; (c) automatically processing the plurality
of still photographic irrﬁges in a transfer nodule to
automatically formthe panoram c i nage; (d) saving at

in a beAfdte oovaputdr tb lubich aimeo plardlily df retilty ehaieatiaphlsemegds have been

dow og&%fp qjo@&pmgk@ Stiredt Gt bYlubéd b ABRALRB AN Sy deVREES MAY

elete e Mehory upon the panoram c i nage
bei ng forned and/or stored. The transfer nodule may be

A firdt Bf thewm; dradkill mwr@hncqmgemaepanwdao cenldue and dght
ur.a ve
d e'a*%éweasaﬂj’?%é{a%b&eq‘ﬁ}éﬁﬂ‘f‘% adi ng & fr e RS %/M be @&:ﬂé@?ﬂa or ﬁ%ﬁgﬁse

of a renovabl e nmenory devi ce A first of the plurality

Eachdf c}ﬁé bh#ai.@*b@fsﬁlgﬁrﬁ;%kébnicﬁﬁ@@& ﬁa;yhm AHS Gbriki® rée®in Wiel sur

b
previg s i BRI GEBFS 2B S AN TGl Re of
by att lbast @inareilusdry pat speedl,i digitsh cerogre apdriessinigneryes digilp! hra an
proce%%’;ﬁi %ﬁ?fi r bl%gm@fatshut%r Qﬁé‘é\ﬁ' QH@ oldiBYRgRh nich Be ﬁH & fdngb Y

Vv
of rop b rACHG BMSHCR ! e ALY 5 Do BSR4 M £
unigue 36§UeAceiumbessi ng power, digital camera processing

speed, digital canera shutter speed. The overl ap
region may be in the range of from5%to 50% and ,each
The gyfomatie PIFeRsRY may INsiude defeRRiRiam PR eies e 2P A@f
by detériniting alplirsftyeof sigble faauretintver adjaterd irpages nithe plurality of stlll
photogragﬁte %r%agge%,r {eﬁgyadgg‘g{) li'rqggeegqjiagfng] éﬂ' cﬂlgrl gﬁiﬁﬁ' Sgtérﬁﬂﬁr%t #hen

erm | ural

extent of m%mentfoé@@ @w@gw.oﬁsww R ecﬂd}lafﬂg images
to a BEdéhé'dfttNe adjacehi Imagpd) cdnagsuaiphing thelmgmmentshla tavdlj diifezentt

dlrectg)g? gﬁ ?n l?so ng%gﬁlg% ? ¥%¥ Ji fbﬁtld‘nq? |e9£]1ha Qr;smg%: §&Ehb.fx Q%econd
directfop athe digital Stllngmerafis ing fi f%ifor'?'l'iét"’ao‘]“‘ﬁd éFR ahspiyigesym ip the first
directRGORA Ié?;g tﬁah Q"neaéﬂs@@té Btimintheg €8c¢ond ditkeclibHHendipitalhsdill camera

is in 2 aﬁoﬁ oréenﬁtl?lg ﬁ:or th? é'II'SE ‘Zzixrle“:ﬁrtgltlor‘}i nr tﬁg lVs%rﬁ I’]1S'the If st gﬂ%cﬁé}?l@ lk%%?n
than zeno, sheswo dlitettion isdathe dent anqléordheﬁchd Qf'@ntﬁﬁlonc'&wé SYMjisthe n

secon'%l dirlebtih iQEds@tindbioOthe pamdirdcior iB® tabrfl Ut e sumin the
first direction is not |less than the absolute sumin

the second direction, the digital still canera is in a
In 2 fpelmefdrest aspedt AteieoR Pravisied Hethad fer detarmising aniagantation ande

pan o Bf & Bi§itah LtliThmeral @6 WighA stilfcdnR$Shaving captured a plurality of

still photographic images to be used to form a panoramic image, the method comprising:

(@ selecting a plurality of suitable features in two adjacent images of the plurality of
still photographic images, the adjacent images having an overlap region;

(b) determining the extent of movement of the plurality of suitable features from a
first of the adjacent images to a second of the adjacent images, and;

(c) summing the movements in two different directions.
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than zero, the pan direction is to the right; and for

the second orientation, if the sumin the second
wa@lreosnssden i s | ess than zero, the pan directi oPCT/SG1005/000071

the left. In a final preferred aspect there is

provided a nethod for determning an orientation and

pan direction of a digi tal still canera, the digital

still canera having captured a plurality of still

If an pbedlag saphin @ firstadirestionds lgeeates depnt ) ARROMIE SR b AaFFFE
dlrectboﬁatﬂg figt %41 S‘nn'fEEﬁ]Q"a@s g%% bSdnit@ion; GAQ if el adsdlita gurain the first

sui tabl e feat
directioh ig b lep$ them fhetapseifte sy ith %%%?%{;‘ﬁ'&ﬁ%“btﬁgﬁgﬁﬁ g daﬁ‘@%es
is in élgéc%ﬁ@&tentaﬁag &%or @ \firgd grientationy; dirtheaguny inghefirst qutlon is less
than geu? ?}% md?%grtmulrg togtﬁ% ﬁ%\&ﬁaﬂg F%\éfé@@dﬁk ofidntdtidR, ilthaisum intthe Of

t he adj acent i nmages
secoridaiiractior isderd thah zemeethe gprediestonistaiede™ and: * (¢) summi ng
the novenents in two different directions.5 000071 If

The g'gseggilge:quﬁ%rg aéﬁ mrcivﬁe% u?ér dgélglg GleiRfh éo?n;ﬁglﬁé‘hqonbhléﬂ

LaRon I'rection, e?# %
prograinichtie thaine canfigwed 1 causd @ moceﬁswéﬂtewt?rpneé% gorg TUpggns
£o SHEReioP mbfacf femftthollé acetideanabéve. not | ess t han
forth?ﬁe gg% Fute surrnn in the second direction, the digital
still canera is in a second orientation. For the first
Brief@ecs&iptiohiobthe Drawinge sum in the first direction is |ess
than zero, the pan direction is to the right; and for
t he second orientation, if
In ordgr thetthe Biies§ns invendien MAK PP wadily ““‘%’i oogts a"Q Lﬂ@c‘% i’c’r‘agﬁ‘g?esﬁec"
theret BiRalll- BéW . beT laesopibes dyt way]\nénltqndlmltéﬂvgoew @Y eEiRpet er

emquine@k) P{Tfﬁ‘g' [H' P TREARRN ﬁleadééeﬁﬂﬂbﬂ Dein§ WIG Asreredeotthat

ure to cause a processor to execute one or
accommrwngulh%itaﬂ‘tﬁﬁawleﬂs '?WB‘C'berfor mance of one or nore of

FIQUFEH‘PS ApdriRdie IRWOF bixcfdrmadfatigdal cBneref Descri ption of the
Figure éaﬁj? ﬁgc%( Aﬁag ranh ?ﬁr( dé nﬁgnénﬁeof RleR8MBia of FiYa8li on nay be

ers I nto practi.cal f
Figurel3ds @ ﬂg&h ehiart gf §UsneWN BIISE E’F PISESFS B %&V“”@f'mﬁ%es% elofors ’% 8
a amin%ggnly preferred enbodi nents of the present

Flgurgéd%ﬂ,b%\%)g aﬁtgol? ﬁus’l {griof Eﬁc&@'f&%ré%r‘id% patofinadfagé 6n hhe

drawm ngs in which: Figure 1
computera perspective view of one formof digital canera;

Figusl 9 § w chaRt d?l0plerefic@gmntimntt dfcthe prsentenyetiass at the

canera of Figure 1;
capturing stage; and

Figure 6 is a flow chart of the embodiment of Figure 5 at the download stage.
Detailed Description of Preferred Embodiment

To refer to Figures 1 and 2 there is shown a digital still camera 10. Although a simple
form of digital still camera is shown, the present invention is applicable to all forms of
digital still cameras including single lens reflex cameras, and digital motion picture

cameras in still camera mode.
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Figure 3 is a flowchart of a known prior art process
for capturing i mages before creating a panoramic
WO pmges89ki gure 4 is a flow chart of a known prPO¥/SGr5/000071

process for creating a panoram c inmage on a conputer;
Figure 5is a f|OMIChart of a preferred enbodi nent of
the present invention até the capturing stage; and
Figure 6 is a flow chart of the enbodiment of Figure 5

The @netd'® Kiswn limaghgsdtystgm. gebertllyiindicdtebeas C1i2i gt icomprising a lens

14, vi?@?lé(ﬁe:s\rxg L'T:rg[? 99 HEIFY% fiak 2beghﬁﬁertr(9ea§é9§r§§l ojcheaegntl%lstﬂer e

caner a Al th a si
An unfage-mubﬂlndd@’qeéﬁ yeh ps, qusmpéﬁ P§h§%mp'8f’ﬁ@ iﬁ&“@ﬁf’ e
of thd ARG s?sﬁerh 32 apRihinGAd bﬁnér@ 1alid a breassonds b giccedsingtthd |

caneras. i S|n l e | ens .r C
oo FE R SHH TS, Feh B 61 L bar R e ¥ on
data, indl e chiteliesatdorcontolirasiatasenhing fisriaysenstigniavgn e tha imgge
systelfn@ gaa%f%dto Qéke]a%d %Qﬂurﬁcﬁfﬂ% r%bﬁ mggbﬁgﬁevb@daw B@é{ﬂeél ﬁd?rz
mesgiy<ho e e R0k Rl S, P Sl B
in dighial 6til camerabor exanpl e, a charge-coupl ed device, forns
part of the imaging system12. Wthin the canera 10 is

a processor 26 for roceSS|n &e i qa a recejved
Begirining apith fhe\oapHENgREFae S pyrigyEe 1‘50 e §?%?Fsﬁ S EAChPIIREYRC as
modr—;I (mge 16l i moaéldlcl(é the mhdlthdxdae BpBeachoall colourr arid| fighty related

r i's
rocegﬂn%arﬁ gx? Lp & anéc/} sg%sﬁél)}ﬁtg leﬁs)ﬁréggoloruraﬁllsig@?tﬂﬁﬁﬁ)\/ Sth @Buiteh,
while eip ethy cReyorawisn@ede, THESTOHeY| ﬁvap%hgfé P 696K £ Faferospmic
sequén‘cé ed‘h@ tagvasd mBlLesfzdonigue maber swch chsobhermplen etseguesice
numbglé HBEP Iuﬂaud ﬁ%enﬁ%es%é éequé:r@ggﬁmtheaﬁ&l'IMi Qﬂpé’”ot 3} he

hown "I n Figures b5, user first
sel ects a panoram c node (50). In this node, like the

The Jsénatﬂéﬁ ses u@mameac&memaﬁdn 200 padireatioh (51)ghnd deprasseithe

shuﬁ%&al (5%% gﬁ% fissr éhe%d h{thg r&gmgljg CS§EI{) to Q@aﬂ \Aﬂ@farg}e? s@éﬂé HH 5
singlqpswrspariine caDES, s el dates Srraprieh iebegialy %}g@a@da@%
time ﬁ’im EHSF &a%BUS\F&BﬁO 27bs, Dag1 al 6 or 2@ sedesdsa anrﬂmqwth a
somgiatn G ueriries I SRS MBS bl
at a speapsic thal G®) a required number of i lmages are taken. This is to prevent such
a large number of images being captured that a very high processing power and very
large memory is required such as by known cameras that use a “movie” mode.
Preferably, only the predefined time interval is used. The rate of taking snapshots may
be determined by one or more of pan speed, the amount of overiap of images, camera
procéssing power, camera processing speed, and camera shutter speed. It may be
preset. At the end of the scene, the user again depresses the shutter release (58) to
indicate the end of the sequence. The camera takes the final snapshot, and the
sequence ends (59). The camera increments the sequence number to prepare for the

next sequence.
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The user then decides the canera orientation and pan
direction (51), and depresses the shutter rel ease

W@ 25/088Phe user then pans the canmera (55) to SPeERSGHO5/000071

target scene in a single sweep. The canera
automatically takes a sqepshot repeatedly at a
predefined tine interval, for exanple, every 0.2, 0.5,
0.8, 1.0, 1.5 or 2.0 seconds and/ or Wth a def i ned
In thipsimplfiag PSS, the Hesr §aes ok seed tamorry a'P&s'ﬁ hgioverlappiag (paron-
The W&t @hitteaGk é?\‘ﬁretsﬁ&eqﬁ&@fngle&Bﬂlnaﬁus&mm@cﬁm land Heets nohl y

ui red nun‘oegt i mges are taken. This is to
needtg’sgz;g teke gagh s§aRsiPtye nunber of i mages being capt ur ed

that a very high processing power and very |arge

The qrarﬁ\g%r Ma); &t%ﬁﬂﬂ%? %Qer@H% 5 Qﬁéts@%e@é!éfﬁﬁrﬁ& arfoait susie a

onl {
as, for ﬁ)gaérppyqapn the range gf 5%1'Ff’egq')/ ngluglfla ngncﬁ Sml aps /e,?1 S0 /‘I’rmqg /cb
20% EBE505, b easurd yorpiete @apturingeof shagsaets pe @Uavoqqq@nyaq)ﬁwcmthq)f
panor%%% CtJ o bg gg ' IRES ’Thg ??ﬂ%‘gﬁt & Sefss i@ bBOM@Jeterﬁlﬁh@E I @er

speed, nmer a shut%er SEBE | t erb
deterpined ear . desiminech b AP OF mMpleOfs Bl gPeet. M B ProgRFalg &

came%eﬂ?éc,%‘éé spgel® ahfletinieps shuebrespead. (58) to indicate the end
t he sequence. The canmera takes the final snapshot,

and the sequence ends (59). The canera |increnents. t he
Instesgle ofli@ reeparala refitshing @pplicaliear her Siitching cengiog 1345 BEY TR
transfelinSdud Q@H the Séineﬁé 96 66,2 rdnefetimedulel 0@ 6f aedmpueed 1t G'he

transfe, @oémﬂe i geégwélg‘eefgra{a DRI ﬂ?\ Mfrd H?Q for tHE sé‘ﬂgﬁoté’ ABILURES

SN cont | nuous ng
cameectd torthe cambu@o dbandir arsggq;at\_e@nemogbmpwlq @Rfeﬁh@\gﬁ)h ansfer

to thesé@rgﬁﬁph mey) Be BF 18 th diBls aEtirOHthvﬁﬁhénneﬁ‘oe rlagpsé hicthe
sSna 5] e n

e Ay s s BB B8 RT3, Y By o

to detdctrist@ebntes, of5iagdDdGr a HRGOraADIT, imege from 9t5ere Uinages by

examﬁ\w‘%hgtlrﬁad‘eat% uédd%sgﬁ%%éa&%haks A Mfladed ta¥@mda panoramic t

anorama from being m ssed. The anount of
'mag%%tf‘Pa"ﬁd}?ﬁy be predetern ned, user determned, or
determ ned by one or nore of: pan speed, canera

If in tR%Qﬁp'iﬁér”iQ tﬂQ‘ﬂEﬁsferQﬁl:lﬁﬁlfaa 3RMIDﬁé%Sd m&e@wad,thaamlua@emaea
eed. | nstead n_&be%@f)aq
stitchigg gnginsts- d\pfamCtIh% @?and?iirtr?ép@ﬁ?j y resi &in a

transfer nmodul e 36 of the canmera 10 or in a transfer

As shown lI‘n I—ngr% Oét*nﬂ? &?;ﬁg%%qupéﬂer freﬁhf?letcélﬁ&%fﬁ rth@ﬁQMslfé? n&fdule S
36 os ﬁap@qqmrgs fthey imagsetag (60) anJ1 %utomatlcaﬁy ?rans(f)er or coples each
panoramic sequence to the stitching engine 34 or 19 (61) in the correct order. |If the
camera does not provide the orientation and pan direction (62), the stitching engine 34 or

19 derives it (64) from the image sequence by tracking selected image features (63).

The pan direction and camera orientation estimation (64) assumes that the pan direction

and camera orientation are fixed for a given sequence.

Given two images i1, i2, where i1 and i2 overlap:
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canera 10 to the conputer 11 and/or a separate nenory
nodul e (not shown). Transfer to the conputer 11 nay be

whyoossgssef cables 15 in a known manner, or nmayPUERGZN5/000071

the menory nodul e such as, for exanple, a flash card
or a thunb drive. It is 8oreferably abl e to detect
sequences of images for a panoram c image from other

still images by exam nin the|rraeta nd kn
t heelentspitable teatyfesiimi gad tracs thesm 13 peé%?g%‘ﬁ 3”! ?@3’8" "E“g
th ufﬁé {Ié“rfaﬁﬁed Usingi dkrlof nfeﬂféﬂuémh aa Ihat tiéeeritvedem $feearticle

3 Wl
st ﬁoeqi] fﬁ@tur\é\% &] 'ﬁr@aﬁf g)y a.lﬁgwh% %35 ac 'Lé?ﬁaagl i qEE? %ﬁlphtele
p I Gigies et Raftern0 Recagpitioe 398 a ittt gontexgs gf] diymchl ArerheaPe

mgoliJ oréﬁgd B%gip bp'ggf@re%@nﬁéﬁ muth & §eh=,@te_6 geatiiras b0l hale

ans t examene r s eg?ntcg % énﬁg@
anmo‘@dt'fbﬂdf then |cPRpPytedh n Ehese MaVerpgly %3 8%‘}1 panor am-c
S eﬂiﬂ%@ Sambeitdd) encs BirhDélial gwieangy BareD X gums ghe( ref_merreﬁtsvrh e

{hg ﬁf téﬁo %ﬁ %rumgef‘ta\; Jﬁg'nsqw&iamgﬁ’t@ hth&V-aksovi de the

I'rection 2), the stitching
engl ne 34 or 19 derlves it (64) fromthe inmage

Seﬁ&?%ﬁab@re&&ﬁﬁ kicpQ SRl Ahecolinmben gitrdckert igatoes (SBGS)(ld Z:The
an dir ; |
gsgraﬂgr g rﬁtg Sg?pngxa?th% Huﬁ{ﬂgﬁ&f RRkdaStehtlRt iOBsd &

e e Carera of eg@atl on
ar fivef |tb(edra%bng cacgiraen cge gfe riecseases ¥y Makig; Higgddoying

' 2ass\4\‘ﬂ&foﬁs 'a%dad'éﬁor‘nﬂngoé( %Eé&ﬂé régiorSeéaecH, irssteat! adf lthee general
features I1n 1.1 and track themto i2. Feature selection

angFAA LR the Ry RAY5e performed using a known met hod,
such as that described in the article "Good Features

t OAJshﬁlg&n 1byLaJuh&%P<9 aﬁ"‘ParﬁﬁlghtCéélédﬂ gdGIM@stures n thEEBht half
Conput Vi sion an

Reco [ 994, the
contents of Sitb E‘Pldté?cg res ctggietgrhgﬁed}her ein
r ehesu@pie.2: Hoadsoapé) amdwearsédﬁe&elé@i gpechfeatué@ i fhejlgft
moved 1n i 2 i S;iReh e5ELREs in TRamft HEmeeRENt S are

summed into tvvo sin

SHampion 5 WRelFle Tolh S RO LA A S iss L eatures n

X-axi s, and B tdpdialfai1sandghentiacinibosafeaiviss infhe pritom half

Y-axis. 2. Fgr,a reliable result |n step 1 above, the

nunmber of tracied feat ures t

fi 6§5U"PPP"t"heR%19*§rﬂ9htt?9at(P‘f"ﬁ% ﬁ‘[} at P?e)ff‘ %trerggtc Odtf gg?sumes
i s | ess thanthkibuttom hadtieof it aMﬁgtrmWaéeﬁftwn"WémP half

i ncreased byofr@ki ng the foll ow ng

Each assumption is tested until the number of tracked features is larger than five
before the result of step 1 is acceptable. If for all assumptions the number of
tracked features is less than or equal to five, i1 and i2 probably do not overlap at
all, in which case the next pair, i2, and image #3, are evaluated.

If Absolute(SumDeltaX) is greater than Absolute(SumbDeltaY), the camera
orientation is landscape. If Absolute(SumDeltaX) is not greater than

Absolute(SumDeltaY), the camera orientation is portrait.
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assunptions, and perform ng a specific region search,
i nstead of the general search on the entire inage.

wos®angoson 1: Landscape and Pan Right: Sel ect P@Ds62005/000071

features in the right half of i1, and track those
features in the left half of i2. Assunption 2:
Landscape and Pan Left: el ect good features in the
left half of i1, and track those features in the right
haFér lafidscéhe oNestatiopt if Sum@eltdXotr & dher paghdiredion(ipdt theaiah)
anﬁm@%&;ﬁkﬁg%wn§?le0t good features in the top half of
then track those features in the bottom half
of i2. Assunption 4. Rotate right 90 (Portrait) and
F’aﬁorLscgrtr?lL Sadreibn, goegmmmkem tha gahedifectionom thathé let;
an en L those features in the top half of
|2°mE3@ﬁ”%%@§1 ﬁ%n is tested until the nunger of
tracked features is larger than five before the result

- The Qtftciﬁ{geéﬁ ﬂae 13% 0P GG Srl@&ésbéseeach fpafiddamialihagesetugpte oisa sigle

panczfqrq/g?megf ® g:%ctge ﬁ?’gﬁg @ES gxlmf’]rgl r?n%\rc;er'l?@%aﬂéferellqy@dle Hien
deliverisi thd singls gpabdramin énagepi@P) instead obihe lma@g%ewcear'e such 3
man%\éa hF’ "ﬂs‘é‘ld onlf’ seésf thé\rag! sﬁfcﬁéosﬁéﬂai%rﬁ@mmes THee adntdra t10aor
aY), the canera ori &% d
compuigidtic 3??@ “qt fre‘f&B'sWF’ lﬂagergmwapgﬁqqegc "Gr E50 e Nan
indiviBhal Ginash6iSuerDely tdaté) sets biethe arlmmdalaloq:naeelppﬁt remﬁlmng after the
stltcf{ﬂﬁ;r I)Je?ét{o Fky La Qigfélfe@ p(@B)Ofrérﬁ "H%é‘ﬁdnp Bg dr f21 Siitikg ok aMer<tr@,

formtige of dhe PQF;%%'%WF T i sfeRso® R s oL

individha slﬁali}shdﬂs rendiniof afts theo stitthingl epferatiomtriayr e deleted upen the
compler{%ﬂ of %‘Jt sn%_ésﬁotsﬁél ggcgﬂt({l‘:gd qREihe p%ré?ﬁlc maqér O€ &S taSfirst

e uence | nt S a ram C
snapEheglavqUESRe SeipiechWIt P ARRON, HRPPRARS MHETHIGR FEPoNT-Flighenot wes

sticHefi@dief er nodul e then delivers the single panoramc
i mage (66) instead of the inmage sequence In such a

manner, the user only sees the final sti rk
The mﬁn@ge ppa%ed PRSPy RP 8T 2H(§])- The process en ends (69).

Therefore, the individual snapshots are either stored in memory and transferred to the
panoramic image; or stored in memory and copied to the panoramic image. A memory
buffer may be used during the stitching process for storing intermediate warped images.
The reference to camera orientation and pan direction is to determine if the camera is in

portrait or landscape mode, and panning left or right.

The panoramic image may be displayed on a display of camera 10 or of computer 11.
The display may be of the completed panoramic image; or of the first and last images
used, or that will be used, to create the panoramic image.

By being in the transfer module 13 or 36, stitching to form the panoramic image takes
place when the image sequence is transferred. In this way all stitching of the individual
images takes place automatically within the transfer module 13 or 36. When the stitching
engine 19 is in the transfer module 13 of the computer 11, the stitching happens
automatically on the sequence of images for the panoramic image being downloaded to
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conmputer 11 does not reveal the panoram c inmage
sequence to the user, and the individual snapshots, or
warysasoal sets of the individual snapshots renBCTBGL05/000071

after the stitching operation, may be del eted (68)
fromnmenory 26 or 21 durlng or after the formation of
t he panoram c i mage. ThdV ndi vi dual snapshots, or any
data sets of the individual snapshots renmining after

the chputet 11t CTHengnarpmicamagenyill netybelstoretcih deechmene 0 btewill be

store %%Lnghﬂep v grﬁd tBQ %uéﬂ@ Bﬁh@beﬁﬁﬂ Bstorbd inGieinierd ‘R) t he
panor I'rst snapshot, It would be
del et ed MAth the second snapshot when the second

The §r@§é?§ hﬂ&ntwﬁ%lsstgdr&\ﬁdae @orh@utért usabiB enddRfFOEaIpriSing RBGEnputer

oo B B ey THESBEORES (P

for the perfaptiance ofrenemr yoeered thermgtiotie dessdbed @ @‘ﬁe panor am ¢

|nage or stored in menory and copied to the panoramc
y buffer may be used during the .

Wiy ek pae ko RS 1 e BT GesE TGP PIAATERA S iRB pRS of

the pieS®rg @&entibh &t wiltecungersieod by haseeskilledini tenarbtheomarynarigians

or mlircSiftht letdhe bOuelh B Bhfuclidn A el ASTRIANbS: doBarlif i !

andscape 5 panni ng left or right.

mep%&ﬂ@ﬁ&ﬁﬂé"lﬁ&ge nay be di spl ayed on a displ ay of
camera 10 or of conputer 11. The display may be of the
conpl eted panoranic i mage; or of the first and | ast
i mages used, or that will be used, to create the
panoram c i mage. By being in the transfer nodule 13 or
36, stitching to formthe panoram c i mage takes pl ace
when the inmage sequence is transferred. In this way
all stitching of the individual inmages takes place
automatically within the transfer nodule 13 or 36.
When the stitching engine 19 is in the transfer nodul e
13 of the conputer 11, the stitching happens
automatically on the sequence of inages for the
panoram c i mage bei ng downl oaded tothe conputer 11.
The panoranmic imge will not be stored in the canera
10 but will be stored in conputer 11, and the sequence
of images wll be stored in the canera 10. The present
i nvention al so provi des conputer usabl e nedi um
conprising a conmputer program code that is configured
to cause a processor to execute one or nore functions
for the performance of one or nore of the nethods
descri bed above.
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sttt
i mage.

Wi | st there has been described in the foregoing
description preferred enbodi nents of the present

w0 poossssoon it will be understood by those skil P€OSG&2005/000071

the art that many variations or nodifications in
details of design or coqlstructi on may be made w t hout
departing fromthe presént invention.The clains: 1. A
digital still canmera for taking still imges and

Thedwimd:ng a panoram c node for creating a panoranic

i mage, the camera conprising: 5 (a) a photographic

i magi ng _system fo turi.n j |

phot Saaia L oas os EOBL 4 Boked ol Hoila 4 dorBlamt hide o
(b) erettingragasdramivdudge, thecarnesz edniirei§dt he plurality of
stil Hg;rwq{hgtgg%@ﬁé Gmh egstbd Re Sapn@ingt b Cplliality séfi smhed

t oge 0 omatica E)y fohm t he pangoram c i nmage; 10
(c) a phheloeris imeges YsPHIJYD RGP RE Nt PSF i ty of st
phot ggraatpdnser modtcer receivingttivnpivraignbf sjill pigtoarahie images to
panor arg.c dé&%aqga'lly iehdatd %émg%mgﬁallysfoﬁﬁ 'tﬂwp;ﬁb?ahﬁtaﬁ

one of :™t anoramc i .and the plurality o
still pmeeHgraphic images. 1S 2. A digital canera as

cl ai (EE_cg brocdskat f6R Procesking Eiel’pldriﬂm]( pﬁ?ﬁieﬁaemﬁrapmmagsse@ a
chi ng_engi.n Yt on orm the panoranic

%'%mgg%"ﬁﬁpé&e%aﬁﬁgg@%g %aﬁldmed in claiml,

wher &) ra themaryobr slENgptUleastiang qft thetRaAnPrapiicomage 2phithe

i mages ghphilsiesh ghbobaghigintagesani ¢ i mage is del eted upon

storage of 0O the panoramic image in the canmera. 4. A

digital camera as claimed in claim1, wherein the

t rAdigita rcametube cleigred rin M +1h avhgrelt BgspIpcessor Lomprises a

di GichiRh efHERS ButBMatichififtRthé Panotamiicimiage wher ei n t he
transter nodul e conprises the processor, the processor

conprising a stitching engine to automati cal IF form
t he djgital coamnerecas wlaieed 16 clain o giheesin delfedf dheapluglitgighstl i n
Cl AoBhrbphitfAeig8s Aot Asddiif fe pBhoraiie infdgeriabidiétyd eon siordgb of

the panoramic image in the camera.

A digital camera as claimed in claim 1, wherein the transfer module comprises

the processor.

A digital camera as claimed in claim 1, wherein the transfer module comprises
the processor, the processor comprising a stitching engine to automatically form

the panoramic image.

A digital camera as claimed in claim 1, wherein a first of the plurality of still
photographic images is used to set colour and light related processing for all

subsequent images of the plurality of images.

A digital camera as claimed in claim 6, wherein each of the plurality of still
photographic images has an overlap region with a previous image of the plurality

of still images.
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O photographic inmges is used to set colour and |ight
rel ated processing for all subsequent inages of the

w@bwsagdosy of images. 7. A digital canmera as CcPEI/ReZH0O5/M00071

10.

1.

12.

13.

claim6, wherein each of the plurality of still

phot ogr aphi ¢ i mages has lgn overlap region with a
previous image of the pl'Grality 5 of still inmages.8. A
digital canera as clainmed in claim7, wherein the
overlap region is determ ned by at |east one of the

g{ g ?@g@ i‘&ﬁggér%tg%\g?in%g_:in &;ﬁﬁ»\{z, whérsinseedrapiegivh &l detamiped
. , digital camera processing:spe
i B BhieeEchR O g1, Bt o ool A e SEEBners
c| ploBBeing rpoweralidigitd, caeea eirovessing oneeri digital eqpimerp isgutien
theer \nge offrom 5% o0 50% 10. A digital canera as

cl HHEd | n* claim6, wherein each of the plurality of
subsequent inages is tagged with a uni que sequence

Pﬁﬁm%ftal carheraAs Siiric@ i dianh 7{ eherein theaveriapoedion is in thegpage

e .Syst, nprising: (a) a digital still
taRfifWé'ﬁts)t?{glﬁ%% g: (a) g [ canmera for

. I mages and having a panoranic node for
creating a panoram c inmage, the canera conprising a

gpﬂg@l{aﬁl&gﬂﬁg&ai wgiaﬂgadswsa@m 6,0wheaipt eschngf the pplurality icfy
oqr.aphi.c. th
pafhbeearrt 'Tﬁ%?ﬁ%,ta ggﬁth}'?'rﬂgﬁlgef%?&nB%@frﬁe ':)nr r:cei Vi ng
the plurality of still photographic inmages to be
ialrjréggéde E)g{’oirr?ﬁgg;g F&eﬁbpé?nqr cﬁr{é@@,ttﬁb@yst_ém_cf)mpmiﬁghe panor ani ¢
3 e H U e N .O r " "
t n@) pr ot BGRHISaMAG TaTkng SRRy Al SESEERR ot ©
pl ur al i foy credting kipkhorghio intage dpth¢amearaeqarsisinga photographic

aut omat jeal Ly SO 5} ERRIARGS PR 6f dtiNBiifogright ipagES@SED!
conpri sF%Q g %t i tchi&_ér% g%glsnemtyo aut omagt idgal I y@:‘sorm

t he pantrfef t8e PIRREENC RS (d) a nenory for storing at
| eyt 08 @anfer hodulp fon caceining thee wiatRity ehefill PhetogipRVIGIMBESS 18 f

still phoL agharhiy Sttt B985 ther to form the panoramic image, the

transfer module comprising a processor,

(c) the processor being for automatically processing the plurality of still
photographic images to automatically form the panoramic image, the
processor co.mprising a stitching engine to automatically form the
panoramic image; and

(d) a memory for storing at least one of the panoramic image and the
plurality of still photographic images.

A system as claimed in claim 11, wherein the transfer module is in a location
selected from the group consisting of: the digital still camera, and a computer to
which the plurality of still photographic images have been transfered from the

digital still camera.

A system as claimed in claim 11, wherein data of the plurality of still photographic
images not used in the panoramic image is deleted upon storage of the

panoramic image.
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14.

15.

16.

17.

18.

19.

20.

12. A systemas clainmed in claim 11, wherein the
transfer nobdule is in a |location selected fromthe

computer to which the plurality of still photographic

I mges have been transf e[%ed fromthe digital still

canera. 13. A system as ainmed in claim1l, wherein

data of the plurality of still photographic i mages not

used in the panoram c imge is del eted upon storage of

t h% B Y élalifna@gf ciaﬂntﬁ, SM'rlifeﬁfT}a_aﬁrstC b?itﬂéti‘gllurdﬂtycbia'bﬂm

erein a firs e ur al i | .

o BRI EeprGaed o H abpmRelon iRted Piarershe dor

r elselisequant inagassif thg pluddlityad§ Imagehsequent | nages of the

plurality of imges. 5 15. Asystemas clairred in

claim1ll, wherein each of the plurality of sti

phét sypem ascoiimsddl Falm Ah WORPD 570k oFfi bR erahty of still

p r awcbtﬁgﬁépmmggesm%s tinevepibpireglon twith afpresious imageratie piuflity
ﬁ%"ﬁ‘)( Lem as claimed in claim15, wherein the

over egion is determned by at |east one of the

group consisting of: user, pan speed, digital camera

pr ﬂ%@&ém% cR@vRlin clﬁﬁhmst ﬁherﬁnﬁﬂﬁ@erﬂﬁpﬂﬁ@&ﬁ isiigtenpinedlby at

taqnenoil "o curtxstl §fp Sse‘r‘j rqagi pee’g‘ 5%‘% 359135 ph%:g‘ésmad

%e" ove
r an@@eraﬁglm&aﬁﬁmr%ww speed, digigl cwesryght@m %P§e‘§:l aimed in
claim14, wherein each of the plurality of subsequent

[ es 1 s jence nunb 20 19.
A BV R SER 4o R e e AP fager e g aee o
di gorn&bo teb%l canera, the digital still canera

conpri sing a photographic inaging syst em f or capt uring
ok oaRmCas s n s B HORoG Rt PR Gy S\ Wbrbre

di ign=iged is $dgged wiemwniquelsequegceseimben a panor ani ¢ node, a
shutter rel ease being operated, and the digital camera

bel ng iroggggxgodgélpqe? g?;%grrgévégﬁ ﬁ%nq q,@glgazgtlll camenga Ehe digital
stlll camera comprising a photographic imaging system for capturing a plurality of
still images to be used to form the panoramic image, the method comprising:

(@ upon the digital still camera being set in a panoramic mode, a shutter
release being operated, and the digital camera being panned, the digital
camera capturing the plurality of still photographic images;

(b) saving each of the plurality of still photographic images in a memory;

() automatically processing the plurality of still photographic images in a
transfer module to automatically form the panoramic image;

(d) saving at least one of the panoramic image and the plurality of still
photographic images in the memory.

A method as claimed in claim 19, wherein the processing step (c), takes place in
the transfer module of the digital still camera.
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(b) saving each of the plurality of still photographic
images in a nenory; (c) automatically processing the

w@bwsagdosy of still photographic i mages in a tPERSGEEN5/000071

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

nmodul e to automatically formthe panoramic inage; (d)
saving at | east one of the panoram c inmage and the
plurality of still 30 pHétographl c images in the
menory. 20. A nethod as clainmed in claim 19, wherein
t ha ntiod es siamgedsit efin( t9, wheralodle prloseseing ) tiakes piegmisites
MG R Rloalid &1 g'cgllinglﬁér V\tﬁt\n}hkch tﬁ@ﬁﬁ(aﬁ‘ty%l irfagl® bROFen8Rred
clained rn clarm19, ereln the processing (c) takes
pl e the digity| stiltqemEEs* er nodul e of a conputer to which
the plurality of imges are transferred fromthe

di ital sti l.ai m
o g & RGPS Ppese ATy G PPl TR ik d
i susses dalsdt colgwtand okt uelategh ammsgne forefl ét“@&q‘ﬂﬁ“bt?%ﬁ ?fg hg or
aI J)iur% SamLGRAL i mges of the plurality of images. 23.
od as clained in claim19, wherein each of the
pI uraI ity of still images has an overlap region with a
pr & wiethos aé laiged of cldiind 9piherei ¢ach obthe plurality of pilideagespas A
ms&rh rlé?ﬁe@!)%ﬁ@prb odélnﬁéd@o?@le phityer Btiltiiggeaver | ap
region 1's determned by at |east one of the group
consi sting of: user, pan speed, digital still canera
Pr AGREBH A clpimat in clalin@i3f wierait theloverkapeegionpis detertnaddpy at

Spl??]sq Opn@”& ﬁqé %@l coﬂsfs{ r{g Gfarﬁgéra VF\JEQ lrgglteﬁd' tcﬁ%@ﬁ?ﬁll ga'?réerré\
noRfagessied agyrarsdigitabstl CcAMers; Hﬁ?j’e%sr'ﬂ?l speed: nd 5{91"‘ éﬁl'r A" %e

pl shutdrispyedof still images into the panoram c inmage.
26. A nethod as clainmed in claim 21, vvhereinthe
transfer nodul e conprises a stitchin |ne or

st Atredthodges elaimst! 4 gleim go.owhesein (fhe fr q‘f{eoCWP&SeS a

PafiRhidg efgihd TBELitchiAg the/dlutaityud dtiuamagﬁsmtm panorarhiginiag3,
wher ei n t%e overlap region is in the range of from 5%

to 50% 28. A nethod as clainmed in claim22, wherein
eak medifodt arecipimed A iclejn 81, Whmsgie dike iansferepeAlile ComPEsRSed
W $iifthfg GRgiIREIBr StiRHING BRSIuRAliEs? Btill images into the panoramic image.

A method as claimed in claim 23, wherein the overlap region is in the range of
from 5% to 50%.

A method as claimed in claim 22, wherein each of the plurality of subsequent

images is tagged with a unique sequence number.

A method as claimed in claim 19, wherein upon the panoramic image being
formed and stored, the plurality of still photographic images are deleted from the

memory.

A method as claimed in claim 19, wherein the: automatic- processing includes

determining camera orientation and pan direction.



29. A nethod as clained in claim19, wherein upon the
panoram c i mage being forned and stored, the plurality
w@B00s084961 phot ogr aphi ¢ i mages are del et ed fronP€T8G2005/000071
menory. 30. A nethod as clainmed in claim19, wherein
the automatic processing includes determ ning canera
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ori entation and pan direcfion.31. A nethod as clai med
in claim30, wherein canmera orientation and pan

31.di r Acneithed agrcizinkst ie clairn 8@ wWhigrein(@nesedriestationgaral gz Wiredtioh y

32.

33.

34.

35.

of gMigtRhhifediigat ures in two adjacent images of the
plurality of still _&hot o_graphi c images, the adjacent
ima{j‘*gs hERACHY 2RIV QT shitabledeaiures rhiwogrdiacent imaaes eftthe
ext ent  ofiuraity efretilt phatogkdpRic Pinkiged| tHeyadpiceftUiragld Baving an
features Vghﬁ%’%@?ﬁ'i rst of the adjacent inmages to a
second of the "acent images; and (c) sunming the

novi&he ntdetarpiningdhedextang pemevertienieefttheopluralitg 2f sultahletfeatgtens
cl ai med fiom & iRt &N thd adjaRAT ilafesi th aARcEHASH e Kjs el indgdd;
first di pgction is greater than an absolute sumin a
second difecti on, the digital still canmera is in a
fir@ orsuemingtthcomovementsinftwp diferabistirkatibes.sum i n t he
first direction is not greater than the absol ute sum
in thet ) corlld d'.reétigﬁ, the digital still canmera is

i n ARG FAPFLALEM Sh Whergin fanabealde SuB i3 HtAgotion is
c| @rqeted than\sh ebwmiute $u) infaosectridalirédtios, ttheodigian ttcaMBra i$ fn a

t hairs BiBnkdfior; RRd fir ' eé{&;i ' - he
pan directi 'E)n%? g tﬁ‘%g?sﬁgférl g ?Qhéaﬁaél?% 'obggﬂ‘fttz’?zéagééé%aﬁ‘d
or iMEAPSPINE FUm; ip thersecansdirertiop e digial sl eamase s ipre sesond
| eodertdliam zero, the pan direction is to the left. 34.
A nmethod for determning an orientation and pan
direction of a di qi,tal still canera, the digital still
caftePen i Zs chipeddpeitimed Whesitiral i ty of still

phée) ogr fop trieciirétneigrtation,Oif the sumenl theirdt @retian RABKY A Sero,

| mage,  {ReafBikdAch i RS light M
(b) for the second orientation, if the sum in the second direction is less than
zero, the pan direction is to the left.

A method for determining an orientation and pan direction of a digital still camera,
the digital still camera having captured a plurality of still photographic images to
be used to form a panoramic image, the method comprising:

(a) selecting a plurality of suitable features in two adjécent images of the
plurality of still photographic images, the adjacent images having an
overlap region;

(b) determining the extent of movement of the plurality of suitable features
from a first of the adjacent images to a second of the adjacent images,
and

(c) summing the movements in two d’ifferent directions.

A method as claimed in claim 34, wherein if an absolute sum in a first direction is
greater than an absolute sum in a second direction, the digital still camera is in a
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36. 9

37.

38.

39.

(a) selecting a plurality of suitable features in two
adj acent inmages of the plurality of still photographic

(b) determining the extent of novenent of the
plurality of suitable feg%ures froma first of the

adj acent inages to a seconhd of the adjacent images,
and (c) summng the novenents in two different

di rfegjtoriemalion38d ifathenabsobite s il the firstidifestianl ininat @aater than
Whehehbsolute s RABOLAbRT SikdlidnNthd didithiSdtil damh&atid A Setond
greater t han an absolute sumin a second direction,

t he 88 Pal still camera is in afirst orientation; and
|f the absolute sumin the first direction is not

Zé‘t{{gﬁ‘ %ﬁaé]aS%[gﬁ‘%P@lQMéJ@vﬁeré.Hm in the second direction,

canera I's in a second orientation.
6 (@A rré?’htb%i firgkoriepigtione H thensug) igith frst difgptionds [esg Bipn zeje,
t he fir ske gunideedtion isaine rightidn@ sumin the first

Idlhrég)Ct ! Q{;'r ti‘l elggnfcﬁ neF@pont ﬁqh% sannﬁ" H'I%%Qcoq\dra‘? %étroﬁ) is lie§s tb%n

righ € second orr ent ation
sumin tzh@,*@éémredﬁqﬂ&fpﬂ!ﬁieﬂ-s | ess than zero, the pan
directionistotheleft 37. A nethod as clained in

claimg34 thod rfor

St A Bt SRR a1 of i Bh 2 BB B diimiel ifa sttgino

selepgiteih 4 transfer h@dvgj¢ D loeams issietted) from the greumeqisistinlg of:

Cald &g xta@'&Qné’ra Cmt:aﬁ & tthch tﬁé‘%luF&hHrcﬁ'étnﬁ ¥>h6tf> r§';§h'|cI '
phot ogr aphi c i F\ nsferred romt%

d| g F gelqef’" Sd %’Etheeéﬂ%'&{“ FMP&abl e medl um

conprising a conmputer program code configured to cause

at dofster AOBIRhEHES Shpristig ed(@d?ﬁﬂu%r (Bﬂ%ré?ﬁ cH&r onfigured to

functions for the erfornance net hod of Tl aim
19 causg atclsash, g P[?§%ﬁ§P'é ‘he%?‘ih‘?ﬁ BB?rrﬂrl @Pfﬁgfuact@aﬁﬁa& die
pr pegramacedéthe arefhod uf daimt1®. cause at | east one
processor to execute one or nore functions for the
performance of the method of claim 34.
Computer usable medium comprising a computer program code configured to
cause at least one processor to execute one or more functions for the

performance of the method of claim 34.
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