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WO 2005/ 088961 - PCT/ SG2005/ 000071 Digital Still

Canera and Method of Formng a Panoram c |Inmage Field
of the Invention 5 This invention relates to a digital

WO 0PS/R88%dr a and a method for forming a panor aRfESG2005/000071

I mage, and refers particularly, though not
exclusively, to a digital still canera where a
panoram c i nage i s automati cal ly formed, and a net hod
for automatically formng a anoram C | usi ng
such Bigialfil Same g Mehak pid °f'B'“9 ﬂgai‘?ﬁ'@ﬁ?\%ﬂ A comon
met hod of taking a panoramic inmage with a digital

Fichd ofithe m&fioR IS for the user to use the digital still
canera to take nultiple overlapping i mages, transfer
themto a conputer, process themon the conputer and

This dnvsbiichoklatel dova tdisielt ik camesaragd 2 Bethed: g forming a; pRrgramic

imd gr ¥R FarticHRAY, Shodigh Qetl Sslubivaly, W dightal stilh earterp twheiena)

e o e W, L b s B o

palibﬁﬂiﬁibﬁﬁageoslngs'[hlnscmmna be sinplified by having a
"panoram ¢ node", which is comonly available in many
digital still caneras. The user decides on 20 the

Bagjgresnddotyrinymtiphe canera, whet her | andscape or
portralt and al so vvhether to pan the camera left or

t Rl igl
A celgnﬁjgp et ad oﬂaﬁ?‘ﬁgﬁmﬁ 3{&2 g@{ elI sgi;ﬁurieneﬁ'é);é&?gek téje;

to uss! the sligitalosfi crragrpito @kg ﬁ%tﬁﬁ&#o?‘éa rgRRing WRgEs RS dnem
r| Pidcess i bﬁmmmei hitd/ toostitahrisem itaggthethesing & stitcher

suq?-Uf {ff’f%@%’ﬁg K [e a %uglhﬁ-ﬁ =Wkt h the user. The process

Ser 16 pause between each shot to
performfram ng. Sonme caneras 25 provide visual

In tﬁé%ép%rﬂﬁ%gé Qﬁ? ﬁiea{ypﬁgiytrbeds"temk HBXPUSENE whlteﬁihmc&g}, an;:;
n ar
o B ontl Y B B SRSt 9o
moge ophiah & gep¥Tionl cvalabie mP'FYaﬁ’ﬁ'WbSt\“&F‘m%@% hTRE\GET ORgeE r?“
e' &aeﬁtﬁi:@atdfmlcymdﬂaswrwme\r wadappar draitcand sk ivhgther teipaythe

carp% Q%g?rl righﬁ O‘Q‘nn ?(IteVanlt mﬁt{r&ﬁ%&t &b GLE o @.ﬂfera t RextUpe ruser

S ers a es to a 'g:g % al
opereins Al ganes b telse wweiﬁaw?f&apg@a @é?ﬂ?&%ts W%ﬁP QyLag
The ?ééﬁér%fﬂ ity GtRAswihg Heresin amadiat sverlad ties witnibe asarc Themtpeess

re@v%l ices ngausg%lé%%n eQEI'P.FﬁotStB sﬁeﬁ&hpﬁarﬁﬁ’gpl ioafel Qe

¥ alsq need t?t
pragide wisdal asﬁ@arme iferframinadie RAY PRISFRTRIT image Py HISPIRYeRATRT T

pre%?:u& BRagshdt! GlRBugh ThembRs Uhdst of gldsawat, ittcinien giilpsid ress o
top antil pgl?orm manua(li frammg ?or each shot, which is relatively disruptive compared to

taking a single shapshot.

Next, in the stitching stage, the user typically transfers all the images to a computer, and
manually selects panoramic sequences from a mixiure of panoramic and still snapshots.
The panoramic image sequences are brought into a siitching 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 sfitching process is a panoramic image.
Although most stitchers are fully automatic, the process of sorting and searching
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process of sorting and searchi ng WO 2005/088961
PCT/ S&005/ 000071 2 snapshots for panoramn c i nage
wenesensodlor stitchi ng adds unnecessary wor k. PAT#$G2805/000071
illustrated in Figures 3 and 4. There has been
proposed to use the 'ani?" node of nore advanced
digital canmeras to 5 capfure many inages and to use
t hose images to form a panoram c i nmage. -
snapsbotis € panatamic imaga seeuenemior piteing; agds, srg*es‘?%aw This is
second) so there should al ways be
“”g%ﬂ%ﬂgnggggfﬁgg Most users take several seconds to
pan a | arge panorama, so such caneras can capture
Th@l\éﬂfas B6éh promgesiofues therimoyielmudarni moieradyanced Jigital cameras to
ca t’.l %ul'lf'lélﬁ's ?szang Qﬁ(\ﬁgef bse iﬁBﬁeJ ﬁ%m‘u Q'erib?a‘iﬁb 'iiﬂag%” CBY using

suc

mavigh metl, o.ireq HAMRSLEF OB 1S el 0B ARET] Ve
sh&if@ 8RB Be addiuatd Sekirkap Ohiost bsers tilg Severst séaohdto pan arlargee

node is i cal I t.
e e e LT 0 e 3 b
This rpquires verg gowesiulandhiaste piogessing @nd significand grpory. & sygh only
vel&oaﬁﬁfeﬁulfﬁltalt c%h'iel% c8h bk lused, "BRE &Bcl8andivars yely @@aeshaninc

209 p{eguiﬁmﬁéé it .g{ndraf R ﬁggiﬁ?"ﬁ% ch ‘s{%%ue?ﬁ{éﬁﬁ@sun image

mogl@pt uri ng a pl ural ity of still phot ograph| c i mages
used to formthe panoram c inmage; a transfer nodul e
for rece|V|ng the plurality of 20 still photographic

Sumpazie 6f thg IYEMURR onati cal Iy stitched together to form
the panoram c inmage; a processor for automatically

In éc%&%ﬁéé With 4 Iﬁlﬁe%cﬂoﬁﬁ teYe @fproi:tdbb b RSOOSR for takG S8l

O autonmati c rmt ram c_ina

W haying & B@qor@gwlcdmop%zgrt uggd':vf p3ngre g"aé’ream% camera
comphidy®: apotbirephid knagihg syste fcstcalbthnrpmlwglﬁﬂpmt@ phefpgraehic

: m%«ies Rc&] @rf&m e pdnBGmRY |91‘é&e°’ %QFanQF@WRBdufeﬁf&r Bedhfind B8 pla@ility of

o automatjcally ra
st gstegranhiet BTROwL A SLET R ﬁﬁ"ﬁ% PRECE, G B panofiifc
im&fes alpehdssr o htitoraainéllyq:trocbwng théy e\u@hﬁysaf siill phplagraphic images

! Sl¥adt 6 '
o U O o B 89 Pt i o

corrpr 1 SI'N
parqremic 'lml@ga@é* AT Y °i98ﬁ8'?'3l‘?i‘aée?mde for

Preforstly, the nrocessor 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 il photographlc images used to form the

pancramic |mage



10

15

20

25

30

creating a panoramc image, the camera conprising a

phot ographic imaging systemfor capturing a plurality

of still photographic i mages used to formthe

UM 0&M$8961 mage; WO 2005/ 088961 PCT/ SG2005/ 000 CPIL/S(R005/000071
(b) a transfer nodule for receiving the plurality of

still photographic inages 40 be automatically

stitched together to formthe panoram c i mage, the

' f dul I Si L h
Ghr oceearsir Daieior GPodis b RLPI<pl rboeat fipenlo b

pl ur @ltdrhalicAl stétick kogethet 1o §ia el panorGmic irsayesthé ransfer module
aut omat i.cal formthe panoram c i mage, the processor

| )
conpf e %xmgecs??rbhi ng engine to automatically form
(9 he thapocesstrdeingdoy @utomalitalydyocassing s lureldy ofstibphoingraphic
| easiagiifo SlitohARARIHA A baholaRMARagy) the bRReflobédmpritig 8

still "~ photaqgraphic es.. 10 For .hoth aspects, data
of | 151i2hB apdi o BogalB R P RGeS Biboe. ot nsad
(d n tdeempy iy staringat ieasime wiiie panorglicsinege anddne plonelitn ol siih

and/ ; the panoramc imge. A first of the
pl urﬂgﬂ%}‘)?'tfmg?g%tglg{l phot ographi ¢ i mages nay be used to

set colour and light related processing for all
F& URBEaspRas, 18 Qe heOpluialite op Istir phdtdgyapbkc igtapéd not used in the

pﬁﬁ%@%gﬁ%% e RS upofr fifaifh artf sBhs 81 hd gar%f'an%{: ilebe.

poo‘gr I'C 1 mages y have an overlap region wth-a

Afist o the PRIty sfwibphstoorapbicinages may Pegised {q £¢t colour and light

relgtéebﬂﬁés’smbd ifgr durmmal uent itagey/eftheauraipofasil ﬂfa:),lodg@hic_ images.

ter.m ned.,. a r B
ek oL VR DiuL s S prERakerRRinies 13 nayB 30 SRR ookt Wb

Preyue dmaggred th l@il'fﬁl!ﬂ' Oiﬁ'ﬂﬁh%fogiﬂ‘ﬂmct“@ﬁg%p dBgl overige regiay 'F‘ibbbe

deleﬁﬁihﬁ&l‘ ?ﬁamh che loné arl dske pamBged ofigithl @ameRdproeesBiRg power digital

each of t.he ral i.t | :

o RRach et vired o igtel Bhmet IRAGHERR. | BGRHIT may e

in fhepange of fremd% to 590 ahdierrhof thephwrlityroh subseasntimagesamay be

2Rl MtRE USiqldergeends niigbar. digital still canera, the
i'gital still canmera conprising a photographic inmagi ng
systemfor capturing a plurality of still .

in ptistheyrspestiteere reeddad® methefetpredicng araperaMisMgakTing 2

diditBBP camdrh ShETBILRP il Sonipsing’® ploldgrapbimbdifg Sjstint @t

captintg a TR 8 S RSlogiShnic ias RABLANS 1o MR HE paford ke,

the method comprising:

(2) unon the digital stit 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 stili 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 pancramic 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 camera being

panned, the digital still camera capturing the

plurality of still photographic inages; (b) saving

R PPO588P6ke plurality of still photographi c i meREEESG2005/000071

a menory; (c) automatically processing the plurality

of still photographic images in a transfer 30 nodule

to automatically formthe "panorarri c image; (d) saving

at | east one of the panoram c inmage and the still
inEhsdpagiteapdmpmuter e gbish theTplarality iof IstipprotegrapbipHinages rhaye deen

RARRRAIEVE
ddmma@&bel ngfog %%Baetrﬁ%%t’:@ g%/ee%ﬁ%'lhﬂ%vafﬁ?ansf er rrlo%ul e
may be in the digital camera, or WD 2005/ 088961

A kel 656 Qﬁlﬁlﬁoanﬁlﬂ-pt;of’olgll‘dbhﬁ |?|B§&rrﬁéy%@ﬁ§éﬂub @6t doumbndiight
rall 0 St (0]
reSefestiaig g Sphesiuantigiokd, " Bk PR of SR3FSpIaERERR,

renovabl e nmenory devi ce. Aflrst of the plurality of

Ea%h f'meoﬁ&vamg rRREN phologRBRie .mag@shﬁawm 5n00\féﬂ5p Fe@ioﬁuﬁnth a

rel ated proces cﬁ% ’ (e!)%q%ge ed
P’ff“f‘%é@ Q?Pff'}?ep'lm*'éyr"éﬂ' inages: apq Y'p °}5?E 8? Beggn"’gﬂ'i’ﬁy RIS
byEatdbast fond ok ugpdrupaml speyd, ofigitet Carherp lpatcesingprower, | digitglesamessy
pr&%gsrgagbteea i8Rt Ed Isﬂﬁ%heﬁ%ﬁéédam@éﬁﬁgﬁsﬂg?oh By e A ind ige
of ik o 6o s o8ty o PR oEH oM FurGes Sy be fhag Wil a
unfbiug séqukndeaitibaer. pr ocessi ng power, digital canmera 10

processing speed, digital camera shutter speed. The
over | Ereglon may be in the range of from5%to 50%

prafessing My ekt ﬂsﬁeraﬁnlm%’ﬁﬂtaﬁ%ﬂwaw
bylde@@niing blraity obStiitable featifisan o adjactrt imagéh of theplarniity dicstil

prBloREERS kel iie labiff fndies Holhd lbubFPiepioft gefihiing e
extent ef ssvement of e elyrality of sitfakig fe&&wﬂm@’é of e ﬂdﬁée“f images
to [ bécdhd tov 1@ adjideht imapbgtamgr Qpiming teBgesmehnisein atdp adiféandnt
dlrega gﬁtslf al} é’ﬂsgl%te%{]mq g FllSFﬂl’ec IIQ QFS lﬁgﬁ SI{ gﬂsgfu{égsufnhﬁa second

novenent Sul t
dirpetignthedigital sithcamprarisip acfrstpﬁ@tﬂ@pa%@ﬁt ¢ FREGUE supgn fpe fust

dirS&10A Rhobfest than 8] aﬂ@?& sUfRO@Se secdnd disastion, Kig: diditel stil czmem
nmovenen 0 di r.
o 3 R e P Bor L 5 BBl bR b Bk e
thanyeeep, Shedgn dirgatioryis fashe right;, andiier the gpcend origiafion, RSk 1 e
sebdhd@irbdtibs Is 169sitRM 80| 198 pamditbctidn it RahaleBol ute sumin the
first direction is not |ess than the absolute sumin
the second direction, the digital still canmera is in
ina f@@mﬁw@asemt éher A Pfqﬂ@ﬁd tah"éeﬂﬂqdrfg't defrmigan; ajantalion and
pah RRectibib A dibiBestiiichdiérading Qithi QM ¢fndr£Reving captured a plurality of
stili photographic images to be used to form a panoramic image, the method comprising:
(a) selecting a plurality of suitable features in iwo adjacent images of the plurality of
stili 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
direction is less than zero, the pan direction is to

WR2008P%856] n a final preferred aspect there is PCT/$G2005/000071

provided a nethod for determning an orientation and
pan direction of a digital. still canmera, the digital
still canera having captured a plurality of still

phot ographic images to be used to form a panoram Coond
If eerabeplute Bem e eHise draefion iis pieater -thap)ansahsglife; s & @ S5
dil@#lfé{i,ﬁhé &iy‘napéﬁln,%ﬁhérag i g@ﬁ?r!élhiﬁﬁoﬂr;] end e atr:?oamun_ hrﬁmg’&érg
of the plurali Sti p e
digeion skl B b pliptu R BircePal ERA e g EP e am
is fhed @icondvriegtalidne Fexihe fitst arfentatiane ifdivet suo¥ in thecfirgl diseolipn 18 Jess
th%hl“ge‘o?‘me?aﬁ g@éc?&n%ﬁ tdftﬁegﬁahe and fof ik s&fond HRenttibR TR sumTRBes
0 a’'second of the ad]

acent | nnges, .and; (c) sumin
separel oo iRes e ¥Rt o PRI ons. Vo

2005/ 088961 PCT/ SG2005/ 000071 5 If an absolute sumin

a first. direction | : Ehmbutera
i@ st i g o OE LY up R BB RpHY & 6
prégrans codsy thatrie canfigiied tarausera RARESSY IR PYRERIe AR-OF Ko fnctions
fof thé SdrforrhHnt&6fdn@ Br ihére Bthe methedd deaeribbdiabarbsol ute sum in

the second direction, the digital still canera is in

a second orientation. For the first orientation, if
Bridfi Bescriptiomof the Diawings di rection is |l ess S than zero,

the pan direction is to the right; and for the second

orientation, if the sumin the .s (M ' [
inreE o ressptimeni Bl Pyl s 8 3 s piopRal ey
theze eshaltt nawnben tieseribed] by wavoel desliniaiveteample sy REfETem
enfifolieh! &%n8 FréERUnGEntion) " RS ' RBEHHASHE béiRd twith Srefememte dutheed

to cause_ a rpr ocessor .to .%)_(ecut e one or nore functions

acgempagying ustalvedRgS W™ one or nore of the methods
Figles ¢ Isidqyedspadiive dew Bf oneflorDerf digitabcaregiaiof t he Drawi ngs In

Fi r%f s d Iﬁﬁzg dla§@mr 822 BhporaHe BF the Barfidiy obEgure &di | y

nder st ood and t into actical ef . .
Figuia, B is 3, HRY cg@rtggg g?qmwé)aorb%)r{ %g&as% or rt]&rl%(é Elrr]n?gae% ?ngréed'r&ung
a ganaspiiccimegd;y preferred enbodi ments of the present
Fi%lﬂé/ SR d 9 ol _%lf ? Rt/ pRbH S pr&iss tbr WebihgPfamb@mEEmage de

cconmpanying illustrative drawings in which: Figure 1
cOMPUIgr per spect i ver vi ew of one form of digi tal canera,;
Fiftirg &7 I8 @ fiow charblob akprefemes ambesfiment of drs s tiavepiont Hdhe
Lanera.of Higure 1; 20 Figure 3 is a flow chart of a

known prior art process for_ca ring i efore
FigureGis qr%)w chart of ther.J embodiment of FiguréJ g %the Fhwnibad gt%gg.
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 siill camera is shown, the present invention is applicable to all forms of
digital stil cameras including single lens reflex cameras, and digital mofion picture

cameras in still camera mode.
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a panoramc image; Figure 4 is a flow chart of a known
prior art process for creating a panoram c inmage on a
computer, Figure 5is a flowchart of a preferred

BHDHAWERERI6L of t he present invention at the 25 PCT/SG2005/030071

capturing stage; and Figure 6 is a flow chart of the

enbodi nent of Figure 5 at the downl oad st age.

Det ai | ed Description of PPef erred Enbodi ment 30 To

refer to Figures 1 and 2 there is shown a digital
Thetdatkractiries an Iagingl systern genesally iindisated as 42 And ﬁomnrlgm & lens
14s{nb+/ lrncfag rsﬁutie? 1? '?J?Wh ﬂésﬁ 9_0 Fyh@lﬁe? Riesk&YE ré‘hﬂ Qfhet Sontrols 24.

gital stil
Ani ln@umﬁnﬂtyn@ ﬂﬂ@eéﬁl suphsas; fof P@mp&ﬁg@a&@mmd é%qet fofms part
ing ispdtmh @2. AR tRsScdners 10 Id a pracaesar 280ideprodiSsing the

200 8 9.61 p 0
AR Ay iy A i e e s
datzp Ayt as;pmtg)"%r 30derssontoliing wipte\gept fadsplayen displayt3@r Thg image
syltiin! 12 it Bbik 8 edke %Qd cﬁﬁh‘é tpﬁémgfrﬁ;blﬁﬁ@r@g%f Bdat Stehes. The

control s evi ce
impgiRg %’i&ﬁb%%“‘% R E aﬁ?bged*"&g%i“”’m S o %’“ﬁ“‘r{‘?“sa‘%?“d
in dibieal stitegmags.syst em 12 Wth| n the canera 10 is a
processor 26 for processing the 5 inmage data received
in a known manner, nenory

Bep e WAl £oPR SL208 STV FEHeS: 1 boet Bt TS RIS

" mai@NBOY. Olin thiss plody; lika tick pditiopal3@nproeole alimedieir any Jighhrelated

pr&céssﬁ'@ o iR bR fﬁ’éﬂgna‘ﬁéﬁgt W EnsBiAoREF %th@ndy"[@:ﬂe $n Qﬁdmon

ay scenes.

i magi n stem
while i dhe PagarRinig perte GubReTuSHh @?r?p%ﬂa ¥t ﬁ%?gnaﬁcf’u Bgramic
sefurrts] Thé tadi gliot iatludes id dniquempmber sutb aBdgi examplg, aisedrendre
BB Wik %feﬁgcfegﬁnﬂégm eegueﬁli@%gﬁo% the- moﬁ]vfhgainégaggshﬁi .
traditional approach, all col our and light rel ated
The h@@r&ﬁ@i dqugidas he chned ofientdtior ahd part dientiop<5M)t artdalepressasdhe
sh&%r pefeasgg&jmgﬁee% (aﬁ hns c?rqg'b#ﬁfb spaliftid @rg'epsc.rehc? ina

uent snaps S are t
smptqrsmeam afhwa@era@@mﬁcaﬁm tekesg "egprstot 'ﬁ%ﬂaff&g’saqe? Bfﬁafif'ﬂ%d
tlnﬁtiﬁfbﬁrbl ot Gdxample f @leryexanmb,e0.8,a1.8ensienee senenvbeand/anhiithha

| defii ined %9%'13% i% 3?54 {HaBdhols e BRIMA AP WU PRinbd 16y thd Bhribd B4

ata speed such at only a required number of images are taken. This is to prevent such
a large number of images being captured that a very high processing power and very
trroe momary i roguired such as by known cemeras that use a “movie® mode.
Preferably, only the predefined time interval is used. The rate of taking shapshots may
be determined by one or more of pan speed, the amount of overlap of images, camera
processing power, camera processing speed, and camera shutter speed. it may be
preset. At the end of the scene, the Oser again depresses the shutter release (58) to
indicate the end of the sequence. The camera fakes the final snapshot, and the
sequence ends (59). The camera incremnents the sequence number fo prepare for the

next sequence.



10

15

20

25

30

35

The user then decides the camera orlentatlon and pan
direction (51), and depresses the shutter rel ease
(52). The user then pans the canera (55) to span the
O gWE08¥ehe in a 20 single sweep. The caner a PCT/SG2005/000071
automatically takes a snapshot 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 with a defined
overl ap The snapshots re t ak a speed
indhis wmAkTG arebiss. W usen e ok e 5 oy Sule ByRPR poon
THR st A thfé‘é liher éfiresbdrieen a eihgle pardiesoua swedpiigextionT andsddes neto
v C a Ia e nunber of inages bei ng captured
”e?ﬁg’ts'%%?@%eﬁ‘fhgsﬂpﬁ cessing power and very 25 |arge
menory IS required such as by known caneras that use a
The By EWQﬁomauEéiu? B%ﬂap khe Sf@?ghﬁstbb% RERERRINBE EmbirBuch

t t ak X
escl EreRARRo D 9 FORBIGTS ek R, EuIBL RS 5 1587
2000/ 61 $0%6), tofentura gamplete aapivring qf isoapskals ARy fPoaveid, any Rered the

paRorg%gsf?o' ?enﬁﬁ ﬂ’ﬁ&&d ﬂﬂ t‘%@ﬁtaof%@ﬂépehaﬁ BE §delekmifiBy] User

preset. scene user a
el et B O DO P 356 TGRS P PSS
caRidfh Rbcebiify §ead) eRdamelshuttarspeal. t akes the final

snapshot, and the sequence ends (59). The canera
increments the sequence nunber to prepare for the

Insesxt ofsa gaparete . sitning goplicetispo e $itehing,epBIne A40HBY ies'd? ipp
trah S meduiPs4 Bﬂ tl='i’éi cAMicRs 6 65, intd ieansfeemoditect3 ofat compater 1o The

trapﬁrgr %lﬂ?lfq? g& i %eﬁ%onsﬁlr ! arptpz'm@%rrrng WP Bata fof e H%%Ehdi@ﬁ&ﬂ e

ont 1 nuous sweepi n
cageta Brtp trenebmputes 1hand/or psetrraly memoRy pesiule{Res <Biepl. Transter

to Wr 91 H&? be @ RsFoiRYIe8 us anEkional thahney er inayp uschef the

snaps S a predeter
mﬁ‘m g le F'\’fX‘taﬁe‘%rrea(ﬁ@@e %Th%s/%?'%%gg% I nc udllﬁ%:pregé}ébly ale
to | defrct 6dqtteog:ess% imp0es fot Sy pangrangis dragso irem; g %'ngturlguages by

exﬁ&\fml ahe |rﬁ§gfét W 0 Rbsisg aRsfqliehca o iniayes 1o faiman panpeantic
nor ana from bei ng m ssed. The anount of

‘mﬁ%%q'gf) "be predeternined, user determnined, or
determ ned by one or nore of. pan speed, canera

It ﬂfﬂ?&@o?ﬁ'dnﬁhg 1@0&‘\6'iransfel ChodBB BB AvilPRaye eSsbdegscs P e et maluﬂes the
ra.s ter s S e i ng
SHEhi3p PRad T Vv Zoo e L g eat ] AR o8 sBbardee! 1
transfer m)dule 36 of the canera 10 or in a transfer
ASDEL €, 43,06 Birk@RhAe thhsforidn the cANSRED, th® taster Btbdide

responsi bl e fﬁé t,rh{g%”f%g e(rGE)) agd anf%mg& ﬁy Ergll;sférh& copies each

- 365 Hraﬂé H3FEer d

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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15 camera 10 to the conmputer 11 and/or a separate '

menory nodul e (not shown). Transfer to the conputer

11 may be by use of cables 15 in a known manner, or
Nﬁ&ﬂwéﬂmﬁﬁlthe menory nodul e such as, for exammnaGuwsmmm71
flash card or a thunb drive. It is preferably able to
detect sequences of images for a panoram c inmage from

other still images by exam ning the inmage tag, and

passing the sequence of ima

forma 0]
11 TagRelon BIRENGIGHISE §114P0 FAK o Q- EARIR oD ong rgond
t r angiehe pepdiicd u%nﬁg Wi inbwi fnethod, sperpasethatodesdribed inethe article

:nglt %BP‘? ?%@’g%@o't cic?' gll,anﬁ%lsﬂib gagigrlgﬁgmﬁy %%El-‘{%aﬁﬁrhﬁner

fn Piigiom eands Paitemni Recaghitior, n‘eBQ& theameé‘?s £ sich hare chgrelva
13, pUfag) it oo st o
banda it Gy Aeh R HLRGSE FERRTERS 00 g7 RBeS oo fce
( 61)vaiues Sh@DeliaX) snait SumitiieY, wifere SrnDefiafewns t!@e’@vments in
pro th%ﬁ-agugeang Ehrﬁﬂg%t('sﬂﬁ]ls%qnd&@lﬂe@ ihefely-28s.(62), the
stitc eri

I'ng engl ne ves it (64) fromthe
i mage sequence by tracking sel ected i.rage features
2.( 63)For 3Qelibbe réh%ﬂ ;rd'stésataibefe #echuomerssf Fracked dedtares should be

est ' n%}t%r Faéhl? li"ﬁe g&,‘.ﬁ?vﬁ g rﬁﬁxmﬁer%@'ﬂ'agéeﬁ ¢&dris 18R Ghan

Ilven sequenc

G veivet W itrapings apaurady? camey incregsash &Y ?a&v%r#‘%pf%“"“@@
WO 2&9%&3%9@% RETdnafag O Bpdefio 0dglon Safch, Metead bf $iei deabrble

featureg and track themto Q Feature sel ection
and 5% RPH’ﬁe"ﬁ'fﬁﬂ?’algg performed using a known net hod,
such as that described in the article "Good Features

to TARGHKptioR): laﬁél‘.@é’pe%ﬁd rHRCRig $eecil gova Seaturas infhecright half

Conput er VISI t he
contents of \Mﬂ ﬁ&?@%ea@%gﬁg%%%%ﬁ%%?herel n by
r ef ohssmption aovuand,scapet ansl Ran Lt Select gend fpatyrep in e lefthpl of
moved in i2 g, tah@ﬁamm?sutr@mnesmmsagmmnﬁmts are

summed into,t ) al. u

S sty B T, (PR Keos teaps
X-axis, and Suheebhalkoidtimsd thea trﬁwﬂéqﬁérﬁ%%wﬁﬁmtﬂr?eb°ﬁ°m haif
Y-axis. 10 2. fex a reliable result in step | above,

the Rs%%gt{on 4f &ota% lgi Qfog ?I;o%a?t? ar‘?‘malﬁl anﬁ.bgelect good fea?ures in
the bottomn half of i1, and then track those features in the top hatf
af i2,

Each assumption is tested until the number of tracked features is larger than five
before the result of step 1 is acceptable. If for ali 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.

3. If Absolute(SumbDeltaX) is greater than Absolute(SumDeltaY), the camera

orientation is landscape. If Absolute(SumbeltaX) is not greater than
* Absolute(SumDeltaY), the camera orientation is portrait.

-
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greater than five. In the event that the nunber of
tracked features is less than five, the tracking
accuracy can be increased by making the follow n

2 e ' a speci :

i nstead of the general search on the entire imge. 15
Assunption 1: Landscape an§l Pan Ri ght: Sel ect good
features in the right half® of i1, and track those
features in the left half of i2. Assunption 2: .
LandEerdprdsaang qrignfations if SurPplia; < Jothg e Arestan 1 1o the dight,
| ef t oifanise®flis todhblefend track those features in the
right half of i2. 20 Assunption 3: Rotate right 90
(Portrait) and Pan Ri ght: Sel ect good features in the
top Fed portvéit drisntationy it BemDeltack @ Hbe @an alireclioads it the, deft;
bo“?ﬁbﬂ%eﬁtistﬁﬁ“g nAssunption 4: Rotate right 900
(Portrai an an Left Select good features in the
bottom half of i1, and then track those features in

- The&titdhing en@iné 34 dbiPproteBseseach passamip imagn sequehesintoa single

until, th [

ol i U ot ddshle? T g o

deligers de Sngle PARTATA AR SR inBIERd B ihe FMAlelERIES §f Suoh @

"%@‘??1 b aﬁ?pbnsuegéeia:mé @indl istitehed fandrithic #nage.o el gares 110tor

R Janeee

o i ben ot giveRl b Potliel HRSF sbolfndlt) 1B 3lder, i o

intligidyal saershots hatranpldete| seisegf Sheringividat) snapshets Jerpaipigg after the

stﬁ%hgrﬁnéﬁéttfgfl :Pﬁyaﬁélaﬁb@ﬁari@? flrJSm Nb'ﬁfaltrww ebanTRtitg ) after the
. Al S ut.e(.

OBt B oo PP R (76 VR SR b &y GRS of the

inBIgHnBCRYBHHI9 0aGaing FteFthe $tighingcepgetion imey: bt dedpied ppon the

co(?tﬂ%r%b\;og?aftsgapsmtﬁ?eﬁ@gbﬁﬁihfé?%t% @k pénokamnid rRagel gRér, the first

A . e or
srpoligt ittt e ide.srond plBtneb At seBhl SRt g
sitthedtoit.se it is to the right

The panoramic image is saved in memory 28 or 21 (67). The process then ends (69).
Therefore, the individual snapshots are either stored in memory and transferred to the
panoramic image; or stored in memory and copied fo 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 camerais in

rarfralt or landscane mode, 2nd 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 fransfer 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

fls, and performing a specific regi on REH/HF005/000071



The stitching engine 34 or 19 processes each panoraric
inage sequence into a single panoram c imge (65) in
normal and known manner. The transfer nodul e t
Wé? H0¥P89%%e singl e panoranic image (66) inst eeF’d“"é?Gzo“S/“OOWI
the i mage sequence. In such a 10 manner, the user only
sees the final stitched panoramc inage. The canera 10
or conputer 11 does not reveal the panoram c inmage
sequence to the user, and the individual snapshots
the poramyer 4+ The eerprasmic mage Moy b stared dm Kisapes bt by
stéted Rlcompier B arkdGHY SREueARLtfahagss willbR)stdaed ifl tHeadardra( 198)
fromnenory 26 or 21 during or after the formation of
t he panoram c image. The individual snapshots, or any
Thetaptresesieingentibn bke piidésncimpiutin alsabin meditiot eompdsied Ai gegiputer
prétrkefi E:o:%ehﬁatsi& *x&n‘ﬁ r&gto%gﬁsreaé rBfbssdriy e*&u@edn@to? thorPRRctbhs

conpl lon O at sna eln itched into the
fordbmpariarmance piape or Iere of %mﬂ g’f‘?&é@%ﬁ it woul d be

deleted with the second snapshot when t he second

[
WRBPRE e 18, Sl o 6l ceppid o PERRRAT oA ARs oF
thg peyent inwendierit wrllé)e m%lﬁést@qs’ohv\ﬁh%ﬁﬁék"'%am hatypanydptiafieps
or &Ioaﬁedﬁomsﬁn IBEIY of dadigh dricamstition @shytbe ridve wiawr@epariing from
tind stored in menory and copied to the panoramc
%@ ry buffer may be used during the
stltchlng process for storing intermediate warped
i mges. The reference to canera orientation and pan
direction is to determne if the canera is in 25
portrait or |andscape node, and panning left or right.
The panoranic i mage may be di spl ayed on a di splay of
canera 10 or of conputer 11. The display may .be of
the conpl eted panoram c inmage; or of the first and
| ast images wused, or that will be used, to create the
panoram c i nage. 30 By being in the transfer nodule 13
or .36, stitching to formthe panoram c i nage takes
pl ace when the i mage sequence is transferred. In this
way all stitching of the individual images takes '
pl ace automatically within the transfer nodule 13 or
36. Wen the stitching engine 19 is in the transfer
nodul e 13 of the conputer 11, the stitching happens 35
automatically on the sequence of images for the
panor am ¢ i nage bei ng downl oaded to MD 2005/088961
PCT/ SG2005/ 000071 10



the conmputer 11. The panoramic inmage wll not be
stored in the canmera 10 but will be stored in
conmputer 11, and the sequen&e of images will be stored
in the canera 10. The present invention also provides

c er usabl e nmedi um conprising a conputer 5
ET%E@ am code that is configured to cause a processor

to execute one or nore functions for the performance
ne or _nore of the nmethods described above. Wil st
1t ﬁe@lgltwa%ﬂ"b@ne@e&tfrtabl@a st imroescArch bRHGI R PERPRAMISHMode

t t
ff P e pA RO EBe e Mok FafPtisthy ™oy ¢ hat
gany(aaaai photogsaphld lmagn‘(gjisﬁ/etwh gfonS:aQI%Urd'QJ aad Ipdurafity of still
si gn ,Qr. construc e nade. Wi t hout departin
plﬁtptg rﬁ“e"ﬁi"%%se%ec; m‘gﬁ%ﬁ paI}Pra@@vAwm@@el A SI gi taIg
sti| { Cérf?é'r%féroﬁ}do@ﬁé Tor ?éd:éﬂnnb%e?lﬂﬂﬁ y TGEvitig pﬁotographic

pano mcm)e or creatin anoram c” i mage,

inzges do cbapaltsinnafically) SBthBdt t;gy%lmn doi aatgamajmyst &n‘m the
for ca turl ng a plurality of still photographic

pfi”?ﬂia J88%t o0 formthe panoram c inmage; (b) a

{1 ang) & prREusGr P ré@RBing e plafaliRy BF atil bho@‘gré;bhlbhmages
phot ographic inmages to be automatically stitched

tor aglentadically fawm dhatnemramlq‘ gnagenthe funtatiani of theaganoramic

i, BoPaA a5t SR i ish i

dipsgtiohaghg | mage, the formation of the panoram c inmage
dependi ng on the processor determning camera
or i el§V & Memanidopaiering; dtdeasloene ahdhe paneramifiyageand the

mﬁf;ﬂﬁy ﬁ%ﬂtpd&gﬁa‘pﬂﬂ?lﬁ% ed he panoramic image and the

ura graphi c i nages, wherein the
carrewbemm ¢imd: ajammTamw@brﬁamm|arelcpa|mrd:mcaodearerd|eteemrtgd by
oTEpE P Shbl o T RS L bds e ity
ofpé}ﬁlt grégﬂné ”fﬁg s, ﬂﬁea@ﬁbéﬁ [Mha é@ﬁﬁﬁnpaé(r‘l QﬂreﬁBP refglon;
over et 'er m ni ng t e extent of novenent o
detteﬂfnqming thiei e&)gxenif ofsmbveaimieat betiteupleality ohsuaitatile featuods from a
flreﬂ%fgtgldj 3 %gatrg eg tct)% saec%%%oor}qhe adﬁahc%n?drjnages and summing

the movements in two different directions.

2. A digital camera as claimed in claim 1, wherein the processor comprises a

stitching engine to automatically form the panoramic image.

3. A digital camera as claimed in claim 1, wherein data of the plurality of still
photographic images not used in the panoramic image is deleted upon

storage of the panoramic image in the camera.

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

comprises the processor.



the novenents in two different directions. 2. A
digital canera as clained in,claim1l, wherein the
processor conprises a stlt&%lng engi ne to
automatically formthe panoranlc imge. 3. Adigital

5C rej { f

S Puitd,ciheL B CRifehof Hae T SuiuER 3ne chfiter, module
coineripes thanprocese@e the ﬂfdo%ts@@i‘ epaprisirigomagtitabing edgine to

anoran]c image in the canmera. 4. A digital canera as

agomatcdlly foren BierRanoramis BN#99-he transfer nodul e

conprises the processor. 12 5. A digital canera as

claimed in claim1, wherein the transfer nodul e
6 cArdigitad esntdne gsrdaiesexbin clame 1pmdeesina ficsh o thes phyality of still

PRRGEAPHEY Iibghe s urec Ehaphoalote ot Bt FielEeLpRicgsaing Tor ol
suﬁs%fq%bﬁt PndddsSéf tAE plialify offidlagley, of still

phot ographic images is used to set colour and |ight
rel ated processing for all subsequent inmages of the

7 A4t afiee 2508 R0 iy Celto erP 5o B PluRERy F st
pmitogwh&phhage@&msahaév@mpavggubﬁmmega PrewbliB !ﬁhage of the
revious inmage of the plurality of still images. 8. A

D'HI’%‘TX af stdldmacgsas claimed in claim7, wherein the
overlap region is determned by at | east one of the
group consisting of: user, pan speed, digital canera

8.pAodigital cgnzraeds cdhumetdain cz:aarmra whereiss theg cseelag, region is
canera shutter speed. A digital canera as

d%ﬁ%wf@g'a byatdeastere ofing gravn wseﬁim pUPRIGiIPGH $Reqd, digital
caf:nll?égia ng@ibiggsﬁp [5(5\9%?, Et\?ﬂ/gftél éﬁ'r{?e?alg &bso Eﬁée(‘faaﬁﬁél 88mera

alm erern | ute sum rn
sHuttes speléd.ection is greater than an absolute sumin a
second direction, the digital canmerais in a first
orientation; and if the absolute sumin the first

9.9 bRfital €8mbePa a@Qﬂalﬁfe‘%iaﬁweélam?nmﬂw@?elﬁllﬁé”d'&bﬁaﬁ Y8hioh i& h§ the

second direction, the digital canera is in second
rangé ohfrat 5%. to 50%.

10. A digital camera as claimed in claim 1, wherein if an absolute sum in a
first direction is greater than an absolute sum in a éecond direction, the digital
camera is in a first orientation; and if the absolute sum in the first direction is
not greater than the absolute sum in the second direction, the digital camera

i_s in a second orientation.

11. 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 stili photographic images used to
.form the panoramic image;
(b) a transfer module for receiving the plurality of still photographic
images to be automatically stitched together to form the panoramic image, the

transfer module comprising a processor;



11. A systemfor formng a panorarri c image, the system
conprising: (a) a digital gh canera for taking

still images and having a panoranmic node for creating

a panoram c i mage, the canera conprising a

phot I

i ltﬁBBLrS?eé %Le'}g; @fﬁg&@@%&g{é Jﬁﬂ&‘o&%{ebé‘iﬁg%ﬁ@ pilirBliyt o stil
phatm@rmhlc irmages ’(ob)at.&on*laanarl}erformduhe panoraiei winage, the
the plurality of still S;{)hot,o%raphlc |maﬁ zoto be ,
PESES EP‘&@PF‘%’“&@%F@H‘ §g8iRee fgomticatiy forpaths Raneramic

mHé%’eg th het i matibANSH E‘aﬁglla?nlﬁoimﬁr%ets ngﬁﬁg ﬂgo&ﬁstﬁgrpro&éssor

e processor or auto rocessing
detesmiiiog ahirteya @ﬁestatioh q:‘rdopangdmpthm iamdges to
aut oppt.i cal | rmthe t he rocess
et e R Sty BRI SNE iPemaratang ede and the
pmmltp@ngﬂﬂah@togrémﬁ@.mé@@sforrmtI on of the panoranic
dependi ng on the processor determ ning canera

orl ewhafei@ﬁharﬁamarra griertatiparanch pan (diyeciioneatsr getesmined by

sglFeStr IJI p%rgglﬁrafft srlﬁ&g»h eaé@%gﬁﬁgﬁpg%gd cém%ggg%ftﬂp@ plurality

ofcetmephotm@r@pimatnrr@@eandneaadjaékaheqﬁag@s aramr@eaﬁrdveﬂled r@gion;
selecting a plurality of suitable features in

d%t&frﬁlf@ﬂﬁ gﬂ%@@ﬁt gf mayemsng ohithe plurglity of spitable features from a

nR08H AR FRRRS ol Soele AR yTaME0 ST pugyin
thelmopéments inytwofdifaiehfdirectieat ures froma first of

the adjacent inages to a second of the adjacent
i mges; and summing the novenents in two different

14li Aeé)}été’rﬂsas ]c?am’%cﬂﬁkﬁégj?na‘ﬁ CherEH fh@z frhAsRYy Hodule is jn a

wher €l n the transfer uleis ina location selected
lotaiion selectatirpnt tes gralimgonsisting of: dhgi digitalsstill ¢tamera, and a

camnger a, to, which the plurality of
oFPTER po s ghC Plliraties Sh Al Beedberdiith Sriadashays, been
tranfeddrdmlthé didital cBIMBAmMerd.3. A systemas clainmed in
claim1l, wherein data of the plurality of still

phot ographi ¢ i mages not used in the panoranmic imge is

1’oque§y%?eer8§ cISHELHE cPafimt tf? %ré%iﬁnhgtai OF e plurality of still

photographic images not used in the panoramic image is deleted upon

storage of the panoramic image.

14. A system as claimed in claim 11, 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.

15. A system as claimed in claim 11, wherein each of the plurality of still
photographic images has an overlap region with a previous image of the

plurality of still images.

16. A system as claimed in claim 15, wherein the overlap region is determined

by at least one of the group consisting of: user, pan speed, digital camera



14. A systemas clainmed in claim 11, wherein a first

of the plurality of still E?otographi c images i s used
to set colour and light relafed processing for all
subsequent inmages of the plurality of images. 15. A

oSSR oL BT ot Bt R ek, st

spe@jon with a previous image of the plurality of
still images. 16. A systemas clained in claim15,
wherein the overlap region is determned by at |east

1?”9\ §§?téﬁﬁagrcﬂé}|ﬂ1é“d3ﬂ§'cﬁé:ﬁ1”95 Othe\"éiﬁrth 5o tﬁ%ﬁ)e?@qmn is in the

digit caner a processi ng power,
rangeceSeom$ % ped0%.di gi t al canera shutter speed. 17. A
systemas clainmed in claim15, wherein the overlap
region is in the range of from5%to 50% 18. A

18YAl §J8té® 8 AIAREd i Eladh M L lwhakes 6 Bnidbsdrutasfh qhea first
sumin a first direction is greater than an absolute

disegtiormis greates Aaanl aneahsiode smumslrdagaepandsilrelctlondélﬁeilgltaf still

ot oy B ol et B abool RGPt Tt M don s

netugrdatett fiears ek@nbsdiutecdumnin thee sde@hd direstivh, thes aigiad still
IS in a second orientation. 19. A nethod for produm ng

CIMBENISIIEA IRt a digital still camera, the
digital still canera conprising a photographic imaging
system for capturing a plurality of still images to

19 eA uvsdhod dorf produting ppacsramic image eisirigha digitahstill camera, the
on the, dj still camera pein

GIGRAT S A Tara SOmPES G o PhalOSE e Anaoinc St R SaAturing 2
puei%q.f;abfgtm Wﬂg £8% Heliide tcﬁgdrgf mé;ﬁbﬂgra‘?ﬁerlﬁ‘%get A% method

digit carrer capturing t Ity of st
cqjhpmslggaphl c images; (b) saving each of the plurality

of s hot mages i,.n.a neno C .

aut drindll R R S BBRRE e Selynzs rdrdrpmic mode, a
st aglczal bein gﬁgﬁérdtéd and "tABSAiBtalmeSiePa tiking panned, the

automatically formthe panoram c i nage, the formation

digifal qamergammtlamg:thmwhaep@idi phptographic ihagsss sor
det Fﬂ)'gévlﬁggega%{; 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, the formation of
the panoramic image depending on the processor determining camera
orientation and pan direction; and

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

wherein the camera orientation and pan direction are determined by
selecting a plurality of suitable features in two adjacent images of the plurality
of still photographic images, the adjacent images having an overlap region;
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 summing

- the movements in two different directions.



orientation and pan direction; and (d) saving at | east
one of the panoram c i nage ?}Ed the plurality of still

phot ographi c i mages in the nory wherein the camera
orientation and pan direction are determ ned by

elpe \ [ fieat I;

20 BoldihRLt olim 39, WHRrSin 8 ibEBsdify WD (c). takes

tﬂmtinghaphlnsfermm:ie oftf&edngjtabﬁhltcdnm@es havi ng an
overlap region; determning the extent of novenent of

the plurality of suitable features froma first of
24 ha ﬁ@trﬂﬁﬁﬁé cldﬁ%ﬁntc@ai% $6CRRErah tﬁé‘%r@&gs‘%ﬁf@;‘g} takes place

[ mages, sunmi n? he m)verrents In two
Ird‘tlnesdtansfﬁr mpslule2 o aAcamw tos wdich rteel pluraﬂt)apmsmgges are

MR M BT, D " 3

nmet hod as clainmed in claim19, wherein the processing
éc) takes place in the transfer nodul e of a conputer

22o0Anmethod a6 gaimed in glaim f9aybereine firstaplsther pbldalftmhstlll
- | |
iRl Ska 3 el RolRTRR i ey R85 BF dbBecuent

innaxgegesf the plslaﬁtyt@fmﬂgesol our and I ight related
processing for all subsequent images of the plurality
of images. 23. A nethod as clained in claim19,

23NAr Rl GRS aBirh&ﬁ iRl gidd Y viHersin leé?h'q:(ﬁﬂssplnﬁ.fntf%f still
overlap region wth a previous I nmage of the plurality
ingest hbs an ougeap rédion Awitleteh pdevasus limage dofi thecplaratit df still
. Wherein the overlap region is determ ned by at |east
M t he group consisting of: user, pan speed,
digital still camera processing power, digital still
canmera processing speed, and digital still canera
24h s tieethgsees. cimed et tlatin a23clwherein ithecbuemaRoregion is

R by SRR R ERESslat SRR ot BBl nefpibe, aigta

stiintamiche Hrapessing CoowdsR dfigita16 stil daﬁﬁéi@dpﬁﬁ;e@bmgwgﬁee@ and
claim?2l, wherein the transfer nodul e conprises
digital still camera shutter speed.

25. A method as claimed in claim 20, wherein the transfer module comprises
a stitching engine for stitching the plurality of still images into the panoramic

image.

26. A method as claimed in claim 21, wherein the transfer module comprises
a stitching engine for stitching the plurality of still images into the panoramic

image.

27. A method as claimed in claim 23, wherein the overlap region is in the

range of from 5% to 50%.

28. 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 stitching engine for stitching the plurality of

still images into the panor?gl i mge. 27. A nethod

as clainmed in claim23, whe n the overlap region is

in the range of from5%to 50% 28. A nethod as

claimed in claim19, wherein upon the panoram c i nmage
being fornmed and stored, the plurality of still
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nmet hod clained in claim 19, erein if_ an,. . .
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orientation, if the sumin the first directionis
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images, and
(c) summing the movements in two different directions.

32. A method as claimed in claim 31, 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 first orientation; and if the absolute sum in the first direction is
not greater than the absolute sum in the second direction, the digital still

camera is in a second orientation.

33. (Original) A method as claimed in claim 32, wherein (a) for the first
orientation, if the sum in the first direction is less than zero, the pan direction
-is to the right; and (b) for the second orientation, if the sum in the second

direction is less than zero, the pan direction is to the left.



canmera is in a first orlentation; and if the absolute
sumin the first direction S not greater than the
absolute sumin the second &I rection, the digital

still camera is in a second orientation. 33.
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