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The third and final known method is to automatically perform the stitching each time

a photograph is taken. If there is insufficient or no overlap, the stitching process will

fait and the user will be prompted to take another photograph. Again, processing
30  takes power and time.

Summary of the Invention

In accordance with a first aspect there is provided a method for forming a
panoramic image using a camera. The method comprises placing the camera into
35  a panoramic image mode and taking a first photograph using the camera. On a
display of the camera a blending area is formed. The blending area includes a part
of a first image of the first photograph displayed on the display. The blending area
is at a side of the display. The camera is moved before being prepared to take a



5 second photograph. In the blending area only, a

pi xel matching process is perforned for determ ning
woanocaissgpinent of the portion of the first i na@eETiISG20U6800024

bl endi ng area and part of the second i mage of the

second photograph in the blending area. 10 According

to a second preferred aspect there is provided a
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are at 90% being 45% from the first image and 45% from the second image.

The blending area may extend for the full length of the side of the display, the side
35 being selected from: top, bottom, left side, and right side. The side may be
determined by a direction of the movement of the camera.

A preset percentage of the first image may be removed from the display to leave
the predetermined percentage in the display, the present percentage being in the



percentage may be 15% Al pixels in the bl ending area
may be given a wei ght val ue representing visual

WO 20paossgaTce. Pi xel s that formthe boundary ed®€3/sef20a6h@0024
first and second inmages 10 agea may be given higher
wei ght val ues. A boundary edge may be a collection or
group of pixels that defines a clear separation of
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i ndi cator being variable in consequence of the result
of ti I r t
Of (IR R tndTBIcAAIAG8reB LSS giverf'a %ﬁg%goéugﬂa fégem‘gg VAl

ke
be eRfiEnes t ¥rels ism dhe bRopeary reossrab destst amd sebond images
1ubseapueay bpyiean ligher waight valuea A Biuntiary 20gdmay &kartollectlon or

SUDSRASH xR AR WYy UEFab 1 FLLP odrba SR ot i

a previou revi ous

an .awﬁﬁaﬂsfa{ﬁ@ey b?; #ﬂ?c%@iﬂ?ﬁ g obmtﬁ ‘éfg?&ﬂ?ﬁﬁd e ﬁ%rpmfg opatraated
penwatigrane. aspect there is provided nethod of formng

a panoram c 25 image using a canera. The nethod

conprises taking a first photograph and displaying at

| east a portion of an inmage of the first photograph on
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t he second phot ograph on the display; conducting a

pi xel match for the portion and the part; and using a
mat ch status indicator to indicate a result of the

pi x & detegmingiancef therside amwbinh Yredtanding meradatobe dipglayed may be

var inkfak eftedthe gaslaﬁmamgepreées& ha éﬂlb%éﬁhew&r@hﬂﬂlage of a yet-to-
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According to a final preferred aspect there is

provi ded a conputer useable nmedium conprising a

conputer program code that is configured to cause a
pr odeesding fom nenyiinate ae<0BEeR I POteSERAIE) ) 00D g 2 pangamic
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of the second phofograph on the display; conducting a pixel match for the portion
and the part; and using a match status indicator to indicate a result of the pixel
30 matoch.

The match status indicator may be variable in consequence of the pixel matching

process, and may be of a first colour for a poor pixel match, a second colour for a

good pixel match, and a third colour for a perfect pixel match; the first, second and
35  third colours being different.

According to a final preferred aspect there is provided a computer useable medium
comprising a computer program code that is configured to cause a processorin a



10 effect, there shall now be described by way of
non-limtative exanple only a preferred enbodi nent of
wo hes/qesgsent i nvention, the description bei ng PMITISG2006/000024

reference to the acconpanying illustrative draw ngs

in which: Figure 1 is a schematic view of a canera

according to the preferred enbodi nent about to take a

RN Qa1 ROO4 QOSBRI b FEBHE B dneby 1 BrRflarbl 3048 Tbove

of the camera of Figure 1; Figure i'S an 1 nmage of a

fir Seetibt ogr aph for the panoranic photograph; Figure

4 is an imge prior to the taking of a second

phot ograph for the panoram c photograph; Figure 5is

an i ‘ [ Figure 4 with the imge
ﬁWe%eQ&pr.S;? Bﬂfﬂ@ dg%w"gas 9 J

closer to a natch; Fgure 6 is an i mage show ng

tF he IMV%kc%hTtrfat RlROhREGRPRa) 88 fdumgaéme@ Q{E Jébaxwp@z Pto ;(eractical
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chargreféroed entbedimentas theafresehtinfantigt, treesuiptiveviieingMith teferedoe

I'S ?%Bth%m;gagﬁﬁpq iak-eve RFRiinSRaRsEcH: or a second

enbodi ment ; Igure 10 is an imge of a selected
r ef eR@IRE ¢ id Aegrniatioew bea kaheketc@dihgRoBe pfeforfed Gubediient

Fi gu [ ' ' t ograph of the reference
inad%sg#}E%%ﬂ?%%%%EQEW§ﬁ¥%%12 is a weight's photograph
Bf G istaUtcR YiaB@kt dr @it @hnetd 8 Fighifeor ence i mage of
Figure 10; 30 Figure 13 is an imge of the matching

st atRigure FisGu lirRaghbf b Sirst fietdogkdpsitfordiid pamb@ehid pra@eraph; t he
second enbodi nent; and Figure 15 is a flow chart for

t he Higrdd ik af imape pine dothe takingod iarsenend phDegr@aph &d the panoramic
Deslc:ghuab,iagtq} of the preferred Enbodi nents 35 To refer

to Figures 1 and 2 there is shown a canera 10 about to
t ak EFiqurd R B GH AAgS coPEpbAdidp IFigdfe AwiH thé Mab2 cloddido € maRhA
10 may be a digital or filmcanmera, a digital WO
200679858 & An RCReSOG06 Mo 0GRDY phetograptaieeihe irhrdelof FigwetSo

a mobil e/cellular tel ephone or a personal digital
assifd9umt I§ ppljage presponging afigirgs 44nd oridhe Soraplelon of the
formath;digital still canera is shown, the present
invention is further applicable to all fornms of

di giFigure §isialflowchartiontbe imetod df thg fiest ergbalintantis refl ex 10
caneras, and digital notion photograph canmeras in

st i 1Higuee$ie@a exorde ofreierangs ipages for a second embodiment;

25  Figure 10 is an image of a selected reference image from the reference image of
Figure 9;

Figure 11 is a weight's photograph of the reference image of Figure 10;

Figure 12 is a weight's photograph of the stitching portion of the reference image of
Figure 10;

30 Figure 13 is an image of the matching status;
Figure 14 is the first stitched image of the second embodiment; and

Figure 15 is a flow chart for the method of the second embodiment.

Detailed Description of the preferred Embodiments

35  To refer to Figures 1 and 2 there is shown a camera 10 about to take a panoramic
photograph of a vista 12. The camera 10 may be a digital or film camera, a digital



"canmera" is to be interpreted accordingly. The canera

10 has an imagi ng systemgenerally indicated as 12 and
wocongesssing a |lens 14, view finder 16, shutt @CTi®52006/000024

built-in flash 20, shutter rekease 22, and other 15

controls 24. Wthin the canera 10 is an i mage

capturing device 36 such as, for exanple, a

har ge- coup) ed_device: .and .a processor .
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e AT @ Wl ckwerast ori ng each inage as image data, and a

controller 30 for controlling data sent for display on

di splay 32. Processor 26 perforns conventi onal
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capLure {qﬁlquﬁ%?acwggs of every day scenes. The

i mag iy B9% fixed or variable focus,
zoom and ot her functions found in digital still
cameras. 25 Wen the canera 10 is set to a panoramc
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SNno revli ous capt ur ed

© Dolalf R ekl Bt Doy 24 FB Fostb saoly ol gf mage
i ts detaltdnd dlventmilerddd derncanérolinge date reeat for ndigplayeori displhe 32.

r angﬁogeés@rtﬂi t (t)f?m@&@rfx@ﬁti%hélBéilg?tgl%ho&ﬁapﬁﬁﬁiﬁéﬁé &gcessmg such
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35 Th endi'ng area nor mal be at
di s aé@, %@(edbqjtvqlﬁbl?ré%p%’ezagm ézggrﬂther gurg:p% foynd o digjtal still
r enodaenefasom a si de. Depending on the direction of the
panoram c series capture sequence, the blending area
32 could reside at any of the four si des of the LCD
display - top, bhotto | eft side or ght si de.
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red term ned anount
panoramlc lmage Before the taking of each successive shot, the previously

30  captured image will be moved towards the right for a predetermined percentage of
its width. The predetermined percentage may be in the range 75% o 95%
preferably 85%. The remaining portion is 5% to 25% of the image and is preferably
15% of the image. The remaining portion of the previously captured image will be
blended with the image of the second photograph in a btendi.ng area 32.

35

The blending area 32 will normally be at a side of display 32, but it may be adjacent
a side, or even remote from a side. Depending on the direction of the panoramic
series capture sequence, the blending area 32 could reside at any of the four sides
of the LCD display — top, bottorn, left side or right side.

40



as, for exanple, 40%to 60% preferably 50% Before

the capturing of the next photograph the viewfinder
woaneh/asss2zCD di splay will show a preview of th@CIiegerctoan024

be captured. The RGB val ue ofgthe pixels within the

bl ending area for the image to 10 be captured w |

al so be reduced by the same anount (e.g. 50% The

bl endifgyn A (ﬁ@ré@ I8 éegléem&e ﬁﬂsag nggs e ggamddr% first

previ ous an
Wit W“W'W'"rt%'?]@'@ﬂgm %WEUE%reﬁéwﬁ@v@d?a@&teﬂa@a ‘Ffé?”“??tf?h
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1bf3?bdio?ﬂb%)d Wil %alf;o P& esRBdd byBe GHie e;moumlrxageso%)t hTHét blending
a Fol | owi n
bl e%ge% 3P1 rtgtés maﬁef’ u %f );gg(ralts E(ogle rg\Xciug ag? echltdrlg}ﬁ: Lg es using
t he@d@m’em@dmw tfratf(re@seq Rﬁﬁgeiueqnb%ﬂa 1989 ]ogﬁihet On Qrdw to
EleBdEjﬁléfeﬂi(ét@Me Hending -aRea fi&rrgthg resh bmnbmcpl Ry SnéBlRsed RGB
endi ng_are er ar

Cpr S et LS B oiel am SR E B 3. o o % B
15i x@resferatblm%c hheareghef dhet 1D dibpliadwvith greaend the oprent imegesiitiout
of 3RerBYp. Pi Xel s. The bl endi ng and mat chi ng processes
applies only to the pixels within the bl endi ng area.
Therefore, to process in a stitch assist node where
tone is blending the display process, to calculate the
mat Chileningtistedispipy al80tI900r pierdingaraz:e i nvol ved. 30 A
status indicator 34 is provided on the imge 30 and
t he "dBlkY P heongsie blandipgareashitincat or 34 provi des an

20NdIRGH [LOD] RHREBWmagé {prédvivas)PP oM. D RIGE [erapéwdired 05page

30, ,3nd the our ¢ enty R (bl IR 9GniR 0R B Hb Rtk e

repe§ent poor matching, a yellow color may represent

par HeY [LcBPP BRGBpRgiewpnd a green col or nmay represent
perfect matching. Depending on the accuracy desired,

t he nunber of pixels within the blending area wused in
2det donexainply 4 3 .Oamahiavg 208,600xxeato Uh dudhen aage thedblending area

h' g W%nﬁ&%ﬁ 5@50’0 pirels. ORleId}Bfg \éth@ ﬁaﬁ:hin% bRReRkxX Sﬂ)p’iies ori% to

hin th nai n area ar ere urin
. d1¢ RO P DeibR s 3 391eREs 508 DGOSR =9t mods

where tone is blending the display process, fo calculaie the match status only
30,900 pixels are involved. :

30

A status indicator 34 is provided on the image 30 and the color of the status

indicator 34 provides an indication of how well the previously captured image 30

and the current preview image 36 maich within the blending area 32. For example,

a red color may represent poor maiching, a yellow color may represent partial
35  maiching, and a green color may represent perfect matching.

Depending on the accuracy desired, the number of pixels within the blending area

used in determining the matching status could be varied. The highest accuracy is

obtained when all the pixels within the blending area are considered during the
40  match process.



5 Each pixel used in the matching process is given a
wei ght value to represent its visual inportance. It
woi2e0qusssf2er abl e not to use equal wei ghting for PEFISGRIE/000024

pi xel s because certain pixels that make up boundary
edges are visually nore inportant. The followng is

how each pixel's wei ght value (W and matchi ng val ue

M can be 10 conputed: The pixels subset in the

bl endi ng area used is defined at MP. M neans the

Itrrﬁte cé[%gr? glxat@w% fe n%cwwo&ees %ngi\lre‘ﬁai @e.bme,aru@w Lépré%tem its
Thi o0 TOTHot,s I EeTHBDE ot FoCaen B NEgR il iy Bl
mat decavge seridirupixeis thekmaldewobaindary bdqu)aré gsudlifh more impartant.
and he ¢AbWIAY lsmoﬁeéacﬁ’ leélg%éﬂh?mm )3Hn8 Fnatcilrg avaiué (P&P&an be
the wel t o pi xel o compute pixel

Rei FATPYEY- s = 1; //the p| er step for cal cul ate

wei ght 20 for((i,j) a W) Wi, j) = 0; for(int u=-1,
u<2:;u++) for(int v=1; v<2;v++) Wi, j) = Wi,

1) +am8 (dRels m&(ﬁrtﬁt\! 'b@ﬁaml} dpéd &dulsldbﬁné@ at MP. MRmeans the

e T NI M RN CIR T

[ I magmésenisvgood shitciplg. +Ihis) valtevis useB th i detegminp rtbe icolos pi the
18(' nlle)l%m %%t&é’lﬁa& max(Wi,j), (ij) a M) Wi_, j) =
Mg i( P pixel's weight value W To conpute
mat Oehag P\/(alj)uar th85rowrhqdo|&mn Wxal g thd bibhdiry drée Wi, j) for the
rratchl haLUS, )Or((I,J) e P M= M+ Wi,j)* (abs(R
?ﬁ"é’v.e Pp(i,j) -R [image(previous)] p(i,j))

To compute pixel’s weight value:
s=1; /fthe pixel step for calculate weight
20 for({i,j) = MP)
W(, j)=0;
for(int u=-1; u<Z;u++)
for(int v=-1; v<2;v++)
W(i, j) = W(i, jy+abs(R [image{previous)] p{i+s*u,j+s*v)
25 -R [image(previous)] p{i.i))
+abs(G [image(previous)] p(i+s*u,j+s*v)
-G [image(previous)] p(i.j))
+abs(B fimage{previous)] p(i+s*u,j+s*v) -
-B [image(previous)] p{i.i));
30
W_max = max{W(i,j), (L)) € MP)
Wi, 1) = W(i, YW_max; #/ P pixel's weight value W

To compute matching value:
35 Method 1:
M=0; /Mis the matching vaiue
for((i,j) ¢ MP)
M =M + W(i,j)* (abs(R [image{preview)] p(i,j)
-R {image(previous)] p{i.j})
40 +abs(G [image(preview)] p(i,j)
- G [image(previous)] p(i,j)}
+abs(B [image(preview)] p(i.i)
-B [image(previous)] p(i.))))
M = M/nPixel;
45
R [image(previous)]p(i,j) meant previous image at pixel P(i,j} Red value;
G [image{previous)p(i,j} meant previous image af pixel P(i,j) Green value;
B [image(previous)]p(i,j) meant previous image at pixel P(i,j) Blue value;
R [image{preview)]p(i,j} meant preview image at pixel P(i,j) Red value;
50 G [image(preview)]p(i.j) meant preview image at pixel P(i,j) Green value;
B {image(preview)]p(i,j} meant preview image at pixel P{i,j) Blue value;
nPixel meant number of MP;



40 +abs(G [image(preview] p(i,j) - G

[i mge(previous)] p(i,j)) +abs(B [image(preview)]
wOoRpeq/08s82B [ i mage(previous)] p(i,j))); M= M rersa20064600024

R [image(previous)]p(i,j) neant previous inage at

pixel P(i,j) Red value; G [image(previous)]p(i,j)

meant previous image at pixel P(ij) Geen value; B

Jp &Przew ous)] p(i,j) neant previous imge at pixel

(.ME‘% ue value; R [inmage(preview l}p(i,j) neant

Pr exRYY < MBge at pi xel P(ij) Red value; 50 G

[i mgep’pm&\m Q—%shﬁ(lﬂnaﬁé(pr&ﬁ@mp zmtwymggu(prms)@t Pl xel

P(i M)=Mphers; val ue; B [ mageéprew ew) ] p(i,]) neant

1preview i mage at pixel P(ij) Blue value; nPixel meant
nuNBEmags(prePousiol.0 0CONOBSBRY npgE 2us) DG/ OGEDRVEUSS 5
Vet W@@lage(prw@z)]p(sﬂ)d]&%(m prjeyle\ﬁ imgagy appixel RAi.]) weight value;

+ab¥T§ MeayerBPEVt MRy 1 p(i, j)- Wi mage(previous)]p(i,j))
liM MMth S jfa’sterlglaWnllémt%eé Bcanll);é) H%))l;sﬁl(t'neg% cmgz the preview

revi ous i ma
w| mge(pme@vwewm pBut mpth e rp@re\ﬁCé%aﬁen%ﬁgéusat it geteels the
II?/EQt bounté l&ﬁes’\ﬁﬂdom%tton fb?h?é&ihiﬁﬁe FhérefordyBRIn L@lﬁer'(;dﬁferé‘ﬁhghtmg
0 n et sntt. .
nectprate fehd® e ey PRy L8 ooRi g SHRURE uhler HRFA: by
met ¢R§'dlt@18|f®eﬂm§ir1em%tcfmt+r ate because it detects the

boundary edges' information for matching. Therefore,
2kven under different lighting conditions method 2 may

Ialcg ee?’ﬁs&z% %g% {e lxei~mat¥\€%t%$§the¥%ﬁ P%h Br%?.rﬁ glendmeg arFa as
aut @ Mawabduigange hurmnﬂ@awhuﬁ@entaﬁrg@t\fffde allgiwing regnugkintetyertion when

bl efgdi Iaﬂﬂm@fe&@uxaﬁnatauwg M'no%fb\ﬁ?:ﬁé? Satiiablofy i rgP&@mple,
err 1.N

rs vvh n nt
ARy 08! i et e A AR RN [ oo S aodd sut
2% at therfecre weYing ebjagistacrdse suc@gsgmplsbgts A moving car may be present in

the previous shot but may not be present in the current shot. In this situation, it

would be impossible for the automated pixel-matching to provide a satisfactory

result, However, the user will be able to use the visual guidance to provide a rough

malch between the images and ignore the result from the automated pixel-
30  maiching.

On the other hand, it is usually very difficult for user to properly match the images

when the objects in the scene are small and/or not disfinct, {e.g. forest, clouds). In

such a situation, the auiomated pixel-matching will be able to provide a more
35  accurate guide as {o whether a photograph can be taken. '

To now refer to Figures 3 to 8, when the camera is set fo stitch assist mode (801)
the status indicator 34 is displayed and is red (824) in colour fo indicate that the
next photograph should not be taken. When the first shot 30 is taken (802), the

40  camera can than be moved for the next shot (803). The image displayed is moved
by the predetermined amount (e.g. 85%) and the blending area 32 is formed (804).
The number of pixels in the blending area 32 is also reduced by 50% (805).



it may not be possible for the pixel-matching
algorithmto provide a good result if 25 there are
WODWd/03g820D] ect s across successive shots. A NnDWOTGGEO06/000024

may be present in the previagus shot but may not be

present in the current shot. In this situation, it

vvoul d be inpossible for the autonated pixel -nmatching
provi de a satisfactor resul t. However, the user
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W | able to pr o e a nore
acc@ﬁﬁ?ﬁ“@@?@é as to whether a photograph can be
taken.  To now refer to Figures 3 to 8, when the canera
is set to stitch assist node (801) the status

i ndi 'ﬁ‘l noié'ttchﬁ% g}oﬁgs%gglb@@ gbév% 1§ ﬁ'@n (p%%éi')neh QB(fé?loﬂHrwﬁhm

to | n [ ca shoul
t ak dff blensing apeqc32 jFpsthe §W@Psese>f fhg S@&L@@?@C@éﬁoé& q”f’fFF‘e" 8&’6 809
1GaMeRha 8CRGretrhisdt tb AetdDving tht oratdhhstatine Xif NOlb 807 &@309 (J08cand

| rra e
3o gag%&,@fr@%p@zg@ws () s LeRgabaned Gk B red
The (ﬁ@r}rﬁéﬁd@?ﬁe piPRe| o5 bagh mﬁﬁg Breeaaertys feadnoysd (Eé%ll"g'bfhefe
r e d UL Uisy riHing 30fRhturedih 2RMRENEIRH 8R4 RCThSERIES/1REH@HS
Atktst(&%g(802) what is displayed is as shown in
F| gd’la% 7 can be seen the flag pole that was on
skhe right in Figure 3 and thus is on the left in
|gure 4 and is in the blended area 32. Wen the
camey A (s@) e \eRslvér S B fihe( SA39 indbatbr 345is displpyed e Jeliow (Figure

S ho é‘dF V\%mg% ogd %ut P?ir?e%t r??lcﬁ’ eﬁfb ca\’n%rat rﬂ% t@ ﬁ%ﬁg&ﬁS Ef‘lry ‘

- one
por tt<p eFhiaye anmaprpqus"ﬂatpmﬁgé therPaQCGFFeWHﬁ?FFFstO |(W6@ h&his is shown in

bl erFFbthQ? aneis kg the imBgesil enef ﬂa@mlf B éj‘i@'{edt Thbefck@ ke@o7)
e I
S NN N A e
t herihgoent photngepl 8GHe to he (akel 88 t he bl endi ng area

32. For the purposes of the status indicator 34,
queries 807, 809 15 and 811 are raised to determ ne

t he tch status 07 an ;
oo dbBeB AT 5 g pholegnS iy B pGEp 5 SRt B R (s2o
i ndisdax e pBessemtisdPIAy didthere are chorg Bhagygrantys i(R1).clhe erogess
00 e\t RAG04TRE Ch. The canmera is then noved (814)
until there 'Is a visual matching of features in the
bl endi ng area 32. The process then reverts back to
806) .
( P?t (816), it may be possible to take the next photograph as there is a sufficiently

good maich for stitching to take place.

35 If desired, there may be included a shutter release lockout so that when camera 10
is in the panoramic mode and the second photograph is to be taken, if the status
indicator 34 is red the second phofograph cannot be taken. This would also be
refevant for subsequent photographs.



20 1f at (809) the answer is YES, the status indicator

34 is displayed as yellow (Figure 5) indicating a
wogeoshssét not perfect match. The canera may IpeTrso2ed/000024

(825) to try to achieve an ijgproved match, and the

process reverts to (806). This is shown in Figure 7.

At this stage the i mages of the flagpole are aligned
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[ he PRl dtldng St fiog S 8rCioBes® ise B3 dlbreBtast A Miages. For

t hatexathigey agmnecmiclidags of 4 large heuptainorayrequirescheral pobtodiaphs
sece{lgmot ograph is to be taken, if the status
indica?or 34 is red the second phot ograph cannot be
taken. This wou[d also pe releyant for| subsequent

phot ogr aphs. 5827, PCT 00024 10 5 A
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130 sequence of phot ograghgtio forma panoran c image
and the canmera is noved in dlfferent di recti ons,
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2 3 6 54 789 15 Table I The order or sequence of
t he photographs taken may be different, and may be

I ande enahie tdTBliciilg oClkdPlade/ thleQiiBce680t FigheP® Mifbiowsd!C ne
26l n aﬁgtggr}gp%ngr}gken (1501) and its image is used as the first image (1502) for

stitching 1o take place. The blending area 32 is then formed (1503} and placed on

, right t
Pse i ns
he ane |

left, top to

t ances t he
ocation within

S+ee; si de, and

he canera is to take a

1
A

the display, and the status indicator 34 displayed as red (1504). The camera 10 is
then moved (1505) and the pixe! matching process is performed in the blending

area (11506} as is described above in relation to the first embodiment. If the first

25  imageis 1 in Table 1, the blending area 32 will be on the right side of the first image
and on the left side of the second image.
in consequence of the pixel match, the blending area 32 is moved to be on the
correct side of the display {1507) so that blending can take place as described
30  above (1508) in relation to the first embodiment. The second photograph is then

taken. A query is raised {150} to determine if more photographs are required. If

yes (1512}, the process continues to (1514). If no (1511), the process ends.



To enable to stitching to take place the process of
Figure 15 is foll owed. One 20 photograph is taken

wo(2bbddikss2and its inmage is used as the first i nege/sSGLe@aAN0024
for stitching to take place.;yThe blending area 32 is
then formed (1503) and placed on the display, and the
status |nd|cator 34 dlsplayed as red (1504) The
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15 sequence. Each subsequent photograph nust have a
common side with the photograph taken prior to it for

ti

\?\/er té a{ﬂﬁl%q?) tﬁ% %9&5\% [% a@g §|51%):)C} ﬁér"ﬂﬁﬁl a@ea 55 IF’ W&Qﬁfg Q)é m(fﬁect

coulsigelge wt?é'ér'bﬁé ﬁbttvﬁ 1529)3 é'l?rhé?"ﬂﬁ@t%?@?%ﬁﬁﬁ' owpgl as is described in

pEOtrélﬁbﬂl&hthE fis ehb@iuﬁ@fﬂq’ﬂ!h phnd 0gpApbgrapiaken@sed). A query

photogr

phot O%P%(gﬂ%%é%o gé%rn}j]n { more ﬁ&!}&a&%%&% btertékreg I y%s (1525) the

photogessyhvests &y (1pHBt lbg?(éé?'ﬂ) Sle PFESRRs /RS (‘@ﬁ@t ographs 3

and 9 could not be the third photograph as they have
3%0 comon edge with photograph 6 or photograph 5.

-FlJ-II:] gbﬁ% E%Fpr}o%ogfaé) :@JVE’Q é%ﬁ%ﬂirﬂ glgb fy & 2 K %nOf Bl‘ecgc?%t &ogo%raphs

phothegsugbh precedent photographs may have very hlgh resolution and high

megapixels so a low megapixel camera may be able to be used to from a high
megapixel image.

35

This embodiment is Hllustrated in Figures 9 to 14 and is for creating images and
stitching them together. The purpose is to create a large, high quality image (not
just panoramic images) by using a low mega-pixels digital camera to take a high
mega-pixels photograph.

40



25 |If at (1516) the answer is yes (1519) the bl endi ng
area 32 is located on the correct side as is
woadesassdred above (1520), the bl endi ng processPECDISGOWSEH00024
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: descriptiOanréferred 25 enmbodi ments of the present ,
invention, it will be understood by those skilled PCT/SG2006/000024

t he. technol ogy that many variations or nodifi mm@&f,snecemberzonﬁ
~in details of design or construction or. operation nmay )

be made w thout departing.fromthe present invention.
PCT/ SG2006/ 000024 Recei ved G3Decenber 2006 3 13 5

~The'dainms 1. A method for forming a panoramc.i mage

using a canera, the nethod conprising: taking a first

- photof’gréthlmmsng the camera and displaying a first
i mage of the first photograph on a display of the

camera; 10 f‘b?‘?ﬁ”ﬂ&fé"rﬁ'f‘%ﬁ@?ﬂq'@m'arr@ae g & lvameti, $plnasned t he

. bl endi n§ewi¥g: conprising a part of the first inmage of

the first phgto as dlsplayed on the display; {
novi-ng the E‘%’ 9?;@{ g‘ftﬂa@h PoERi ﬁ&‘"&’aﬂﬁﬁ'@ﬂrﬁﬁcﬁlﬁbg%@m

and di spF ?‘lpPPé“QEH‘D"PH’éP'ﬂloﬁlpﬂcaperaa previ ew i mage of a

, b d h '
. >tgl(atenf3[|]|ong§afr Wﬁb fff%%s | e%gg&o%péﬂp’é H%‘F’We:ﬁgo "E?F%E’é%* for

determining = ?99 ”TEﬁfg’hafPFm&P?sg’ﬁWﬁ?ﬂmé‘ﬁd‘wﬁﬁ portl on of

the first | /mReg @Ndmirh 8. J?@t%i: Oe!fse aph and dis
- - wheret nth@biéplapé%&r‘eﬁima e?f:Heg—logg EF;;% gh ¢ \évd %&y@%ﬂ‘ 2

wei ght value Tepres Frﬁ’i’fcaéd and

pi xel s t hat inflgrtmndierda@un dagh @Qg@,&hn%fpmgggfot bé;%%ngandA- |

pr evis € Vianl ARGES of & Sorbh ¥ el
met hod as ¢ ai C’rredg{l) n cﬁ%ﬁ%'g%% d\ﬂ% evBT’é'ﬁ%a ng

area conpr i $kesehgal pireisdét e rilenerg :pa @reruivaga ofight Rgue

L first | mmgeing e mﬁ%ﬂnmzﬁ@%aﬁﬁrh%@%ﬁeﬂ %@Hﬂ&er tal m 7

t he ral’@@pr%ﬁrﬁhggs@;@gwgn hlﬁer%&l‘!?\p‘aﬂ as claime
1, wherein red, green and bl Ge val ues of al |

plxels In the blendlng area are reduced to a flxed

amoypt ,, t he ein n the range 40%to
G006 4.2 p rarEhE s R R { e foparorimomurses s
conpri i d“"’ﬂ'i"%d erﬁ?ﬁ‘aﬁ?;"fd'?? ﬁfsh'é'agao"f‘?s@?datymaemwmgsbeamus

i ndi cat"b‘Fe’a’tgﬁ‘éﬁ wabeh status indicator being variable
in 30 consequence of the result of the pixel matching
process. 5. A nethod as.claimed in claim 1, wherein

bl endi RQ. &Y ewhod 8s @dimed Gl RGE1) whaein r&d, Q‘@en‘aifnd HILE%IQE %li ay’

t hezssi @reldIChOPendif) £GlEFed &0 matﬁgﬁ afu AR %3 gnsulmﬁtt ble:ngn
top,  the rangs 40% to 60%.

-4 A method as claimed in clalm 1, further comprising dtsplaylng on the
o dispiay a malch status: jndicator, the mateh status indicator bemg variable in
30 consequence of the result of the psxel matching process.

. 5 A method as clalmed in claim: 1, wherem blending area is at adjacen’r a
A side of the display, the side bemg selected from the group consisting of: top

. - bottem, left S|de and right side; the snde being determmed by a d:rectmn of the.
- 35 movement of the camera '
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bottom left side. and right side; the side heing

" det ermi ned by a direction of the. 35 novenent of the

canera: - - - - r. AMENDED SHEET | PEAI AU s. PCT/SG2006/000024
PCT/ SG2006/ 000024 Recei ved- 5 Decenber 2006 IReciv&d SDecember 2006
met hod ‘as claimed in claim3, wherein the red, green

“and bl ue val ues .of - the pixels of the portion of the

first image in the blending grea, and the red, green

and bl ue val ues of .the pixels of the part of the

- preview image in the blending area are summed for "

di s p|5 ayﬁ on &\ methc(}jci as P:Ial%g E rialn 05 v}n Tei lﬁe rr een%rlildcb?u ’values %
aftef summ ng 1 “PagUe F5B R VTS X&Fe the
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7. A netridolds wiviecdf tie pireth of the partaf tha Baviewmimegedn e tldndingsaeda
amount ks subfifid ANgsplaeh thd dispBSoria B rekieed? B0aftdd surdining

~nethod gg, BT iy S B e UL PR 58 s

percentage o rst I's removed fromthe-.
di splbay to | eave the predeterm ned percentage in the '
di splay, the preset percentage being in the range 75%
to 95% 9. ATMREPHEFALST B9GP uherelt Re S Pt s WHRPEME t he
preset ww@wﬁag@éu s 85% and the pr edet er m ned
~percentage is 15% 20. do. A nethod as clai.med in
claim1l, wherein a boundary edge is a col l-ection of

pi xel s #hat Adehbi® cRinel GakinSE Peketd @Bt Olrceviaglf he first -

g gjntelgfl:itnaéﬂ 1§ Efn&re@fr’on{ ﬂ@gﬁﬁay foné!wé t%éré@%ine@déﬁc&ﬂt%@% ﬁ%f

traste
backgr oﬁ%&y %gE' afﬁpemﬂ%ﬁe?%nag s ra"%ﬁ%ﬂ?t%%yll n claimb5,
wherei n-a determ nation of the side is made after the
pi xel- matchi ng.process. 12. A nethod as clained in
clai m 1%, .wASKEEPGPs Jeifgpddn plainp. Wﬁ“&iﬁ{éh%’res%ipii‘éﬂ‘aﬁe& 8@ and
t aken smbs@qiomd@hoﬁaygoa@h has the side.in conmon
Wi t pan: i mmge of a previous 30 . photograph. . 13. A
met hod as claimed in claim12, wherein the previous.
phot ograph asehey as amasth adieh whwmeﬁamg@how@raﬁoﬁ .
35 ANE&!@E@a(%QEEIcIear separation of visual contrast within an image; and includes

oullines of objects as opposed to a differently contrasted background

25 1: A method as claimed in claim 5, wherein a determination of the S|de is
made after the pixal maichmg process, ‘ '

12 A method as claimed in claim 11, whersin a preview image of a vet-to-be-
taken subsequent photograph has the side in common with an nmage ofa prewous
30 . photagraph. '

13. A method as claimed in claim 12, wherein the previous. photograph is an
. imm ediatoly proceedmg photograph '

35
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5-14.° A conputer useabl e nedi um conprising a conputer '
program code’-that is configured to cause a pr 0c eBEEfSG2006/000024
in a camera to execute one-or nore functions Received SDecember 2006
enabl e the performance of the nmethod of claim1l. } ' '

15. A canera for taking a panoram ¢ imge, the canera
conprising: 10 (a) a body; (b) a lens; (c) a

di splay; (d) an inage capturlng'device (e) a

.processor, 15 (f) a controller; and (9) a nmenory;

wherein,j he. Adao@meﬁysej,ob?e ofelm summlneg L9l RIER B patss

phot ogr ocessor

di spl ay @'@Hﬁ? [OSRYSE @ HOBPRNAPR FRTRICHeHE Prodh PP %‘f“?‘f?’ﬁ & an
aI|gnnen@maﬁeGﬁwp@weﬁénmﬂhmﬁ¢wwbt image in the
.blending area with a part of a second image of a yet
20 to-be-taken previ ew phot ograph, and wherein al

- pixels k8 t heakdrSBdikRga fhAani@he, @Rk Bnpihg@ht val ue
representing visual inportance, pixels that formthe
side¥ of tH® fiabs®: and previ ew i mages ‘bei nggi ven

hi gher : meng; VQ%#“ . 16. A camera-as clained in claim
15, wherein Phe endi ng area conprlses a 25
predet erm ngdl perdsgsnt age of the first inmage, the

" predet erm ned percenta e being .in the range 5%to .
25% | T. A &nerd"38e CPYia®d°% n cl ai m 15, wherein red,
green and blye valygsyof all pixels in the blending
~area are reduced by a fixed amount, the fixed anount
being 30 |}t heicodmigeadiQ% to 60% 18. A camera as
claimed in Ia|n115 the display further conprising a
match stat (& i idi€aor, the match status indicator
bei ng VakisreiileRlishi TR RABRNHENERSs @ bhoRgragh@&id ki p@fessdr ploxel

mat chi nﬂrnmggﬁﬁ§§spﬂ?£otngﬁsmsgblénﬁing}m fcpéie%ngﬂirﬁgn Qﬁrﬁrﬁnﬁ ofa - 35
19. A Carrru%no a%rst |m E tnr@qnle qn area wuma]bgrt of\é\'ts]ecuned 1maget|;]fayet-
bl endi ntE; %g[ E'd it
20 o-be—taken prawew photograph and wherein all pixgls in the blending area are
' given a weight value representing visual importance, pixels that form the sides of -

the first and prevftf,-'w images being given higher weight values.

18, Acainera as claimed in claim 15, wherein the blending area comprises a
25 predetermined percentage of the first image, the predetarmined percentage baing
in the range 5% to 25%. '

17, Acamera as claimed in claim 15, wherein red, dreen and blue vaiués of aﬁ'
pixels in the blending area are reduced by a fixed amount, the fixed amourit bemg
30 Inthe range 40% to 60%.

18. A camera as claimed in claim 15, the. display further comprising a match
" status indicator, the niatch stalus indicator being varlable in consequence of a
Tesult of a pixel matching process performed in the blending area, -
) 35
C19. A camera as clgimed in claim 15, whereln the blend'ing area is at adjacent
a side of the dispiay, the s'idg being selected from the group consisting of:.top,
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a side of the display, the S|de bei ng _selected from

.jﬂfthe group consi sti-ng of: .top; - AVENDED SHEET | PEA/ AU .
- PGT/ 8620061000024 -Recei ved 5- Decerrber 2006 16 5PCT/SG2006/000024

bottom left side, and right side; the side bdteegived 5December 2006
determ ned by a direCfion of novenent of the canera

between the first and second photographs. 20. A canera

as clainmed in claim17, whergjn the red, green and

- blue values of the pixels of .the portion of the first
~image, and-the red, green and blue values of the 10

- pixelss @fuohNen B&, tancprfghttel?t% 1319 @Mé Bafi Iﬁi@fgﬁed glafectlnn of -

bl endi Fa di
enai n gm\g rrngn%of%le cran argTEeegn 8 ﬁrgtra?ds %cog%ﬁﬁ?gﬁagp e ars p ay

prior t erng rée *and
reduction, pixels in the blending area are further
reduced by a set anount.. 21. A canera as clained in-

¢l ai m 280 wiepBirnasiclfeediaeiain ipwisteiniths re(meag bidyeies 25
. fixed aneupirds of He ®0R0 of th2 st imdge; aidEHe fedaeet dndlbin@diuvdsnited ai m

16, whepigiidhs fle RAHGBR! HrevBF G/ 1%@59 aked @retsdnfmceﬁ for dispiRg €
I S r eerXr?ﬁ:)iE z%%?hgopgggn chluce\é a{n??afler summ ?]?necl rEu(;&on theTs [14] ned

per cent Perc
bei ng |W Pﬂ@m?ﬁﬁﬁ@”?@@??ﬁmgﬁ@§mﬂwmﬂs A canera as

claimed in, claim22, wherein the preset percentage is

85% and the predet erm ned percentage is 15% ANMENDED
SHEET ERPENAlgamera as claitned in claim 20, wherein the set amount is 10% and the

15  fixed amountis 50%.

(22, A camera as claimed In claim 16, wherein a presenf pércentage of the first -
_ image is removed from the display to leave the predetermined percentage in the
display, the present percentage being in the range 75% to 95%. .
20

23. A camera as claimed in claim 22, whereln the preset percentage is 85%
and the predetermrned percentage is 15%. '
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