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method is always workable, we have found that discolorations sometimes occur. We
realized that these discolorations occur when the gradient of the source image is
preserved too insistently, at the expense of preserving object and background color.
In some situations object outlines become smeared or blurred. We develop a color
preservation term and a fragility measure to address these problems. This gives a
user additional control to obtain smooth compositions and reduce discoloration

artifacts.
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[0017] FIG. 5d shows the result of a bilateral gradient blending process on the
image of FIG. 5¢;

[0018] FIG. 5e shows the result of an improved image blending process on the
image of FIG. 5¢; 4

[0019] FIG. 6 shows a composite image formed by blending six source images using
a method of the present invention.

[0020] Like reference numerals are used to designate like parts in the accompanying

drawings.

DETAILED DESCRIPTION
[0021] The detailed description provided below in éonnection with the appended

drawings is intended as a description of the present examples and is not intended to
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[0027] While Poisson blending is often effective, we have found that there are
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described in Kwatra et al. 2003 “Graph cut textures; image and video synthesis using
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the art will also realize that by utilizing conventional techniques known to those
skilled in the art that all, or a portion of the software instructions may be carried out
by a dedicated circuit, such as a DSP, programmable logic array, or the like.

[0060] The methods described herein may be performed by software in machine
readable form on a storage medium. This acknowledges that software can be a
valuable, separately tradable commodity. It is intended to encompass software,
which runs on or controls “"dumb” or standard hardware, to carry out the desired
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utilized to store programinstructions can be
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known to those skilled in the art that all, or a
portion of the software instructions nmay be carried
out by a dedicated circuit, such as a DSP
programmabl e | ogic array, or the Iike. (0060] The
nmet hods descri bed herein may be perfornmed by software
in machine readable formon a storage nmedium This
acknow edges that software can be a val uabl e,
separately tradable commodity. It is intended to
enconpass software,
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6. A method as claimed in claim 1 wherein a weighting parameter is used
to control a trade off between modification on the basis of the color preservation
term and the modification on the basis of the gradient.

7. A method as claimed in claim 6 which further comprises. receiving user
input specifying a value for said weighting parameter.

8. A method as claimed in claim 7 which further comprises receiving user

input specifying an ordered sequence of values for said weighting parameter,

11



2. Anethod as clainmed in claiml1 wherein at |east pan
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mefiihadp@sng bad nedmputed tanisudtedimaged o asdis by etaf fia@t i on
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onal I I Vu-VI ubj ect
a gratf?gﬁ?"d‘léﬁry"‘@ﬂﬁ éﬁ %’i”l!?ﬁ@' %ﬁa"%\mfépfuca' et ©eknt s t he
cotist r Uchettiod pRgaimed  daprieglendis sad selivaten bﬂmga@rearw ?
contfa$t iR tl’(@éogr&:'lﬂgge ﬁ@rtég%ﬁrthe %se&e@%@%@ s ?h {hhAh e tl{leﬂ

laim.1 in said reservat erm h
modifirztion s ‘i“FF”€§‘$t°oﬁ‘r eREHEEPHINCS ﬁ&dﬂﬁﬁe‘“d%?oé‘é”wecb'vf@ﬂﬁl ng
betaneerh mibod ks dbimadth clg@domtrdimege todBicatdnreRitthiophsas

of an%éﬁtd”{%ﬂ of [heQJeaf'emoilcdm%%%bn\]pﬁseb 'sv\gta'fﬁgogﬂ%%mt er is

used to cont rol I'cCation on
t & bash &eftodnslainaddp claibkwherainisald bopadany igidentified as
arespipdf dsecmplion on the basis of the gradient. 7. A method

aS]4C| a'A”tﬁchb@a?J:lQh@’a ﬁ1 Mﬁwqr‘/}lﬁewﬁ pa% bg.]PnWB is leds' ifiea as

recei ving user | nput spec ng a or
ares Pbﬂi’?'ﬂ%‘%‘ﬁ?'ﬁﬁ%‘ﬁ@” C°B‘p“'At'?|'tt hod as claimed in claim?7
whisch fauméthed acaaped $6Saihaaaihétensaitb &litomhtitfdmentation

ce of values for said
c°mmﬁh Mgse@qagnﬁ%mﬁg D 2007/ 016301

Pcifﬁg F1J ézn@gpwg@%ed o claim Fyhesrdn eadd squagesdgssrarel ai m 8
arranghd @hpairtiill loedrlap QP wh&red 'saidibbu ideOigMlithintge F@idh of
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Overlgé)gé&/ élj'gtég% %e wei ghting paraneter; and (ii)

out’put ¥ fﬂ@th%ﬁﬁd%@e@mﬁﬂed Yhsrein said énimizatieyes cardeds
out uding‘ I&h@)ﬁehfbl hﬁﬁﬂodﬂdaﬁ@ on fﬂqﬂe dﬁe%&@%r@&mﬁﬂn&i Jf%@ladlé?rts
%%L?er?)rosa t n n,g ﬁe rea acbi 8‘? and a
gr aph| cal user Pl f% 05 'PY ge § &Y
arrangedyisHfiaEyeug fr'?pme“to@l@lf claim1l. A method as clained’in claim

| mher @nnppahts fdtdicnaing AMirfimagdRaratcdta imegbifadtai n
consttmc(@%dslﬁﬁr ce Jdriri%ge acts to.detect the absence of edges

¢ S5 RBY 2 AP Y i cation is arranged to
pr(ésérWe&b@éweearoafngecti@égmlbmetahl@aﬁ@nsmf thetfizst impgegpand

at leatZparfofitRd mancﬂﬁna@lﬂ: & IRA tHetoRitAlciBdlimugrer ei n sai d
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a processor arranged to |c}g_nthy a boundary in the constructed image
being between a region in the constructed image formed from the first image and a
region in the constructed image formed from the second image;

(i) an image processor arranged to modify the constructed on the basis of
the gradient of at least part of either of the first and second images; and wherein said
image processor is further arranged to modify the constructed image on the basis of
one or more of: a color preservation term and an indication of a degree of contrast in

at least one of the first and second images.
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of an indication of the degree of contrast conprises
using a fragility term 13. A nethod as clained in
w@bkarmeBowher ein said boundary is identified aBCT/8S2006/029326
result of user input. 14. A nmethod as clained in claim
1 wherein said boundary is identified as a result of
au2@nmatAncappengtusas glainmd ic olajput Avhoein sdiB prokesset Isod as
arrafideditdReeilduse} RbiR idéhtififd SlidbciAbgy aut omati c
segnentation conputation conprises a graph cut
met hod. 16. A nethod as clained in claim3 wherein
said source inmages are arranged to partially overl ap
and wherein said boundary is within the region of
over|l ap between those inmages. 17. A nethod as cl ai ned
in claim4 wherein said mnimzation is carried out
using a nunerical nethod based on finite difference
approxi mati on of gradients. 18. A conputer program
stored on a conputer readable nedium and arranged to
carry out the nmethod of claim1. 19. An apparatus for
blending a first inmage and a second inmage to forma
constructed i mage, said apparatus conprising: (i) an
i mage conbi ner arranged to conbine at |east part of
the first image and at |east part of the second inmage
to formthe constructed image; (ii) a processor
arranged to identify a boundary in the constructed
i mge being between a region in the constructed i nmage
formed fromthe first image and a region in the
constructed inmage fornmed fromthe second image; (iii)
an i mage processor arranged to nodify the constructed
on the basis of the gradient of at |east part of
either of the first and second i mages; and wherein
said image processor is further arranged to nodify
the constructed i nage on the basis of one or nore of:
a color preservation termand an indication of a
degree of contrast in at |east one of the first and
second i mages. 12 WO 2007/016301 PCT/ 1JS2006/ 029326
20. An apparatus as clainmed in claim19 wherein said
processor is arranged to receive user input
identifying said boundary. 13
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