METHOD AND APPARATUS FOR FORM NG A PANORAM C | MAGE

Field of the Invention This invention relates to a
woreaohosssand apparatus for form ng a panoran ¢ POE§E2006/000024

refers particularly, though nat exclusively, to such a

nmet hod and apparatus that facilitates the formation of

a panoram c image with no portion of the panoramc
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25  storage than multiple images, and requires more processing.

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
fail 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



of a first imge of the first photograph displayed on
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t ake asecond photograph. In the blending area only, a
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bl endi ng area and the red, green and bl ue val ues of

the pixels of the part of the second image in the
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30  reduction, pixels in the blending area may be further reduced by a set amount. The
set amount may be 10%. In this way the red, green and blue values in the portion

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



bei ng selected from top, bottom left side, and right

side. The side may be determ ned by a direction of the
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first imge my be renoved freamthe display to | eave
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proceedi ng phot ograph. According to a penultimate

aspect there is provided nethod of form ng a panoranc

i mge using a canmera. The nethod conprises taking a
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indicator to indicate a result of the pixel match. The
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25 image using a camera. The method comprises taking a first photograph and
displaying at least a portion of an image of the first photograph on a display; moving
the camera for a second photograph and displaying at least a part of preview image
of the second photograph 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 match.

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 processor in a



good pixel match, and a third colour for a perfect

pi xel match; the first, second and third col ours being
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is provided a conputer useabl @ nedi um conprising a

conmput er program code that is configured to cause a

processor in acanera to execute one or nore functions
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21 i t Cibura § ipavimagnshofving e weights phetographéqy éhediage ¢ lrigerel®;

Figure 7 is an image corresponding to Figures 4 and 5 at the completion of the
match;

Figure 8 is a flow chart for the method of the first embodiment;
Figure 9 is an example of reference images 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  Torefer 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



Figure 13 is an inmage of the matching status; Figure

14 is the first stitched i mage of the second
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nmet hod of the second enbodi nent. Detail ed Description

of the preferred Enbodi nents To refer to Figures 1 and
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panotameras.i mage, the first shot 30 as shown in Figure
3 may be taken. The settings for the first shot wll
Be fixed for the rest of the shots that nmake up the

final panoram c i mage. Before the taking of each
succ Bep the @RSt 1015, éetﬁ? @\pplaﬂrjgmlg image or stitch assist mode to create a

panoramic image, the first shot 30 as shown in Figure 3 may be taken. The
settings for the first shot will be fixed for the rest of the shots that make up the final
panoramic image. 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% to 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 blendi\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, bottom, left side or right side.

40



captured imge wll be noved towards the right for a
predeterm ned percentage of its width. The

wEe@dessem ned percentage may be in the range FGESGZH06/000024
95% preferably 85% The remmiging portion is 5%to 25%
of the image and is preferably 15% of the imge. The
remai ni ng portion of the previously captured i mge
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bl enel$ang ar ea: If (pixel P belongs to blending areas)

t henrB&H. GQ]R(E’B?,% jpmage (previous)] P X 0.5 + RGB
[previeM X 0.5) X0.9 //multiple 0.9 nmakes bl endi ng

area 10 percent dark else RG [LCD] P = RGB [preview
B FoForexanpié e 2aL.Q2D nagDavea306/080 @ix&16.6 In0ith picasel te blbmding area

S uChwifll c&%%‘?oﬁéb‘?aoB'p&@Q.' e gl@ﬁcﬁng and matching processes applies only to
the pixels within the blending area. Therefore, to process in a stitch assist mode
where tone is blending the display process, to calculate 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 match within the blending area 32. For example,
a red color may represent poor matching, a yellow color may represent partial

35  matching, 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.



wi |l consist of 30,900 pixels. The bl endi ng and
mat chi ng processes applies only to the pixels within
wo b@olossedi ng area. Therefore, to process in aPGL/BGLING6/000024
assi st node where tone is blending the display
process, to calculate the match status only 30, 900
pi xel s are involved. A status indicator 34 is provided
op the image 30 and the color of the status indicator
34 provides an indication of how well the previously
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mat ch l¥¥1‘ith| B t he El'endtﬁrf]aqﬂlfgreﬁ 32. For exgg\%)l%,( ﬁ red I
col of 4y "ERIEs etht® B§ PAHP e ©4U3) AN BF G theapixels
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pi xe| u i.n.the blending area used is defined at
VP. K@ﬂegﬁé&%‘ﬁé“ mt ching status to be used to evaluate
the §£&asthput@bidePEwlRhEMIRY: A small value represents
goods 88t Chyiilhixel Stb§fo¥ Baltlfatd weipii€d to determ ne the
8®! ofor(@f) <t @) mat chi ng status rndex. Denote P (i, | )
for the iwgpy=and j columm pixel on the bl ending area.
Wi, j ) fodntthe useught of pixel P (i, j). To conpute
pi xel ' s wei ght fouink vrel; vs2»+#); //the pixel step for
cal cul at e wei ght f oD =W(. §+arsyR linpage(peeviyus)] pi+s*u,j+s*v)
25 -R {image(previous)] p(i,j})
+abs(G [image(previous)] p(i+s*u,j+s*v)
-G [image(previous)] p(i,j))
+abs(B [image(previous)] p(i+s*u,j+s*v)
-B [image(previous)] p(i.j));
30
W_max = max(W(i,j), (i,j) € MP)
W(, jy = W(i, j)/W_max; // P pixel's weight value W

To compute matching value:
35 Method 1:
M=0; //Mis the matching value
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,j)
-B [image(previous)] p(i.j)));
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 at 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;



for(int u=-1; u<2;u++) for(int v=-1,; v<2;v++) Wi, j
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p(i+s*u,j+s*v) -G [inmage(preveous)] p(i,jj) +abs(B
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20

The use of automated pixel-matching together with an on-screen blending area as
a visual guidance minimizes human errors while allowing manual intervention when
the automated pixel-matching does not provide a satisfactory result. For example,
it may not be possible for the pixel-matching algorithm to provide a good result if
25  there are moving objects across successive shots. 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
match between the images and ignore the result from the automated pixel-
30  matching.

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 distinct, (e.g. forest, clouds). In

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

To now refer to Figures 3 to 8, when the camera is set to stitch assist mode (801)
the status indicator 34 is displayed and is red (824) in colour to 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).
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the next photograph is able to be taken (819).

If there are no more photographs to be taken to form the panoramic image (820,
812) the process ends (823). If there are more photographs (821), the process
30 reverts to (803).

At (816), it may be possible to take the next photograph as there is a sufficiently
good match for stifching 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 photograph cannot be taken. This would also be

relevant for subsequent photographs.
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(817) and the dlsplay i ndicator 34 is changed to green
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Tg b8BT ROLRAY o TP G Dfthue & fded 0 RIoRS Rgoe 1652 for

pr ocsé@lgmg to/lake plagep T(I’g(hb,e)wdmg area 32 is then formed (1503) and placed on

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

area (1506) as is described above in relation to the first embodiment. If the first

25 image is 1in 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.
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30
The first photograph may be taken from a library or card of precedent photographs.
As such precedent photographs may have very high 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 illustrated 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
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resent invention, it will be understood by those
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panogarnge UM USeddsi Ng a canera, the nmethod conpri sing:
taking a first photograph using the canera and

di splaying a first imge of
25 4 A method as claimed in claim 1, further comprising displaying on the
display a match status indicator, the match status indicator being variable in

consequence of the result of the pixel matching process.

5. A method as claimed in claim 1, wherein blending area is at adjacent a
30 side of the display, the side being selected from the group consisting of: top,
bottom, left side, and right side; the side being determined by a direction of the

movement of the camera.

6.. A method as claimed in claim 3, wherein the red, green and blue values of
35 the pixels of the portion of the first image in the blending area, and the red, green
and blue values of the pixels of the part of the preview image in the blending area
are summed for display on the display prior to being reduced; and after summing
and reduction, the pixels in the blending area are further reduced by a set amount.



the first photograph on a display of the canera;

formng a blending area on the display, the bl ending
W@e@a/088epri sing a part of the first inage of P¢ESGL006000024

phot ograph as di spl ayed on the di splay; noving the

canera before taking a second photograph and

di spl aying on the display a preview inage of a

yget -t o- be-t aken second photograph; and in the blending

area only, using a pixel matching process for

det ey.m ni RGnebddds! GBI &glmt§7§/h9r9fntth@§etcgmduhte is Fib%Sdnd the

i mag e t of the preview image. 2. A nethod
as cﬁ??ﬁEH”H %$%|n11 wherein the bl ending area

conprises a predeterm ned percentage of the first
i mage, the predeterm ned percentage being in the range

5% t@ 25%, nQ’ethoa FEIhaed ﬁascnézrlnaz maerelnna §r|e§ét raeﬂeent%heaﬁh@ first
L reen and ue val.ues of

pi X
g "PERVE é°'? &g 'ea? ‘FF %ﬁf’di‘]ﬁ‘?d pFT?S"tF‘S’%('Bdhe
armumplayethagrqsﬁ neh@ntagmwwﬁ)%ev@g@oﬁ% t495%. met hod as
claimed in claim1, further conprising displaying on
the display a match status indicator, the match status

di t b f th
of e o o dfeid e a%r?ﬂ'a'@seioﬂ%%%i{em oD B adeg Hich anc

in cﬂhapwditernmm@r@rwnﬂ@b@ﬁdb%g area is at adjacent a
side of the display, the side being selected fromthe
br oup consisting of: top, bottom left side, and right

side;. the, side be| determ ned b t he
movelfkent éf“‘*gﬁ’g e& In glaim ‘”ERSE‘%b%‘ PR Sdi‘iﬂ ?F%ed‘gﬁnﬂ area are
cl ai give®, a winighé |va|ue h@re@dtlnggwwh inaprvdtatrieu @ng glixgtssthalf fotrhghe

Pi Xehsun@ry LiRs BAhE flr@f"an@ prévie® ihbgeitard GRSGidHRr \R/Q@ﬂt values.
bl endi ng area, and the red green and bl ue val ues of

the pixels of the part of the preview i nage in the
bl endi ng area are sunmed for display on the display
Priotl.t o Aeiatipdrasdiziest; in ghih &9, twhereiiuarhdundarsiedge is a collection

r ed U&*t dl)%rb thbGefiRb )%elzléar' d& 5r|aﬁ’mb$feﬂé1}an %rﬂé&%@ﬁrﬁarﬁ tHhddaebnd
CI ai 'Hﬁﬁ[gj Sm@?eéqu]olfjﬁcés 4P pg?ﬁqlﬁ(ﬁ? diﬁgfei®%°3¥ﬂftﬂdrﬁ’éc‘f91’%8

anmount is 45% 8. A nethod as clained in claim2,
wherein a preset percentage of the first

12. A method as claimed in claim 5, wherein a determination of the side is

25  made after the pixel matching process.

13. A method as claimed in claim 11, wherein a preview image of a yet-to-be-
taken subsequent photograph has the side in common with an image of a previous
photograph.

30

14, A method as claimed in claim 12, wherein the previous photograph is an
immediately proceeding photograph.

15. A method of forming a panoramic image using a camera, the method
35  comprising:

taking a first photograph and displaying at least a portion of an image of the
first photograph on a display;
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background. 12. A nethod as claimed in claimb5,

Wher t6.n aAdedterdnandéimed imtlainhés,sitiesin thenmakeh afatuarindidator is
pl Xebanﬂﬁ& moﬂgeq‘%t%%? fhe phet matchiRg Bt%?es@sang bl rgef ot cQIour for a

claim1l, wherein previ ew | nag

t akePPos %%'é@ﬁj@h@ ﬁﬁﬁ%‘f’&@l"abfﬁr ﬁ§§°dc el §) ?W %B\*fﬁﬁﬂour for a
Wi t hpeafect pirebaatolh; tise fipstesscondsang itid@gloap beind differdntret hod

as clainmed in claim 12, wherein the previous

phot ograph is an innediately proceedi ng photograph

15. A nmethod of formng panor am ¢ i mage using

Laneta, tﬁé°’ﬁ’é'ftﬂd&e%t&‘?rﬁ‘ref"§mr?§mpf'%'w %@oraotﬁqrrpsqgram Gode that i
phot ayfigyt @rudust s ploagssoigin atcah@asto exequs érieddt nidre Alhctions to

| mege, B, uldRbiniibe B AHAPY iy 3. di SPI ay;.moving 't he

canmera for 'a second ﬁotograph and di spl ayi ng at | east

a part of preview inmage of the second photograph on

the display; conducting a pixel match for the portion
and t&he pakcdmpaerdisashldgediumBomprissigod tidnputdtiptaitd cdde that is

&pdi &ﬂﬁ@@ te%auée algrfoc%agsr IR'a)%%tnh rgats%pe%kﬁ?ne%r%b Rilc@Ris to

i ndi &Pl the @”9@?‘%”8%?@“‘? Hethehfslpieh®e of the pi xel
mat chi ng process and is of a first colour for a poor
pi xel match, a second col our for a good pixel match

and . thi A garﬁé)rg Y rEak]tn8ra p%noramic image, the camera comprising:
(a) a body;
25 (b) alens;

(c) a display;

(d) an image capturing device;
(e) a processor;
() a controller; and

30 (9) a memory;

wherein the display is for displaying images of photographs and the processor is for

forming on the display comprising a blending area for determining an alignment of a

portion of a first image in the blending area with a part of a second image of a yet-
35  to-be-taken preview photograph.



perfect pixel match; the first, second and third

colours being different. 17. A conputer useable nmedi um
W@ 0Up083B2 g a conputer program code that is coPdT/§G2086/000024

to cause a processor in a camga to execute one or

nore functions to enable the performance of the nethod

of claim1. 18. A conputer useabl e nedium conprising a

CP rrp%_er chggéémscc?ﬂﬁec{ macﬁair{ﬁgc\%gréig 't”eebqentd%gc LS com%rlses a

processor in a canmera to execute one or for nEt1'ons

t o ePfadfiermingd PeEPftagmefibefistimepe thepreeriervtineg] r@rqwtfge. being

19. A tieaERde®% r2staki ng a panorami c i mage, the canera

conprising: (a) a body; (b) a lens; (C a display; (d)

an i mage capturing device; (e) a processor; (0 a

controller; and ry, wherein the dis

for ét-spl éwﬁga aﬁﬁé@?"d’? C'ﬁ'ﬁbl%gh%rsmedaﬁ@eﬂ gad @w@mcﬁ all

i f pixeld |rtmg blending dréeeard irsdukbeybycH iR iongt, teliik@ngthagt being

areamftr%rra Qﬁ&ﬂb%bﬁg an alignnent of a portion of a

fir I'n the blendlng area with a part of a

second |nage of a yetto- be-taken preview

phot ograph. 20. A canera as clained in claim19,

wherzd.n t heahbrandi degmed Bacl=ha Moy ihﬁ&i&p&y wrmde&@ﬁmlﬁgd match

per CS&LQ%%IC%FOF tnc? nfaltcrhsétatbm%a ? ng zgr%% ZT co&squence of a

ercenta ran
g‘s c'leélﬂ"réé pixgl req %h'rra PIQ?GS Eﬂ'ﬁ?ﬁ’ ip the blegeisgareand bl ue
val ues of all pixels in the blending area are reduced
by a fixed anmount, the fixed amount being in the range

40% %30 GOA(oc?rﬁéa aéc%mrlﬁclg‘?n &; Wh%gl tb@ Pngma Agnadea is att ag acent

di splay further conp

the. fraielef deatisniayi H a l@ﬁmgo%qlqv@edvfmm sl @owmconsnstmg of: top,

CONSigSgMN Gt gae aandesght tsidef td fde BhingRlehhingd BY QC BFcttion of

ﬂ)er annr)\HaIren%n ol? the c%mgllra %erég thaerfﬁsq'and second photographs.

24, A camera as claimed in claim 21, wherein 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
pixels of the part of the preview image in the blending area are summed for display

25  on the display prior to being reduced; and after summing and reduction, pixels in
the blending area are further reduced by a set amount.

25. A camera as claimed in claim 24, wherein the set amount is 10% and the
fixed amount is 50%.

30
26. A camera as claimed in claim 20, wherein a present percentage 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%.

35 27. A camera as claimed in claim 26, wherein the preset percentage is 85%

and the predetermined percentage is 15%.



23. A canera as clained in claim19, wherein the
bl ending area is at adjacent a side of the display,

w0 bwo®sise7 bei ng sel ected fromthe group consi SeCTEGENG6/000024
top, bottom left side, and right side; the side being
determined by a direction of novenent of the canera
bet ween the first and second photographs 24. A canera

o7 e al uageReeel ey AR Bt Picl ST aBe are
i mageiverad M/elghtevaiuedeprgmm awall lmpgéamal Rixsels (At foime the sides of
pi xetns fiftk atd1Re inaBés Bty e Vigh¥Y eighEalles. t he

bl ending area are sunmed for display on the display
prior to being reduced; and after summ ng and

reduction, pixels in t he bl endi ng area are further
reduced by a set anmpunt. 25. A canera as clained in
claim 24, wherein the set anount is 10% and the fixed
amount is 50% 26. A canera as clainmed in claim 20,
wherein a present percentage of the first image is
renmoved fromthe display to | eave the predeterm ned
percentage in the display, the present percentage

being in the range 75%to 95% 27. A canera as cl ai ned
in claim26, wherein the preset percentage is 85% and
the predeterm ned percentage is 15% 28. A canera as
claimed in claim19, wherein all pixels in the

bl endi ng area are given a weight val ue representing
visual inportance, pixels that formthe sides of the
first and preview i mages bei ng given higher weight

val ues.



