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WD 2004/ 027710 PCT/ EP2003/ 050403 1 Method of col or

i mage processing to elimnate shadows and refl ections
WEBAOKERAUND OF THE | NVENTI ON The present i nvenP¢DEP2003/050403

relates to a nethod for the processing of color

i mges to elimnate shadows. it can be appl i ed

especially to the heightening of contrast in renote

surveillance, and to inage proceSS|ng 5 before

echof cober imagsupracessing teseliminape shestaws anst reflections

mobi | e ERHEKIEGROIARE O PAE INVERBION Segnent ation are

carried sible to detect
and | odd1g peeseat iussdions relatass to @ r@eﬁmd for thee processing of

oS b SRSl FRBons02E Cin S| HIAT SR to e
hamte@ﬂgedl eonirasinin iremaiepaunsibance nbadnta | mageTh:erocessmg
béfb‘f@@ég‘?ﬂen@f&‘?ﬁn ﬁqoBﬂ%%Bbﬁcé 0 elimnate this

par asi tion carrying out a processing of
col or i agespplicaticnse lodi traobdg meratexticsSUMpPERELIORs THEf  image

SAYVENTARh SRa il . ‘SSaBHTRIAE oS SR o gotoct anc

losaépa the edgesobforoadmder exampiger Teéé shadows of trees on these

' hat d d

I 9BsM ior i TP PRleitn e EOR  Rafail giodfBRR!  These
shadowsi andnre%ctmnsHLc@nwmteSMasntlonlnformbaon The invention
RS TS, TR 5 Bl ol VBT T as out -
ptocessiranencolarieagesfthat brets beaé@gmeht@l sanme val ue

when th qual to one; - a new
i mage CUW%T%@ H Qﬁ |s generated from

|\,||

the i ntfer ob{battef fhemipeentiba |scamwm@u of cbl@irﬁma@é processing,
function 25 of the conponents of

i ma

C?W%‘?%*kﬁg@qkwag SI8R®' net hod according to the
I n;/etﬁi? %@A@ﬁﬁn@g@ylsad?ﬁ%r@@@ﬁntof art lrﬁ@ﬁﬂlbdlatéemége comprising
extrac e i nf or ign fr a colqr .im
a m HPmRHfPG‘dﬁ§ f&at 8RR Jﬁy Qon Q[E]eclé"\'naﬁa %s@agpenen% of the
conpbﬂgmélhmag@‘mew bhHR STRseBeataidre | mage; 30
- it |stotaII Ug_l(]garamatrlcal nd can therefore be

appl F@%”ﬂt@r%el g€ GOMPRieg Bineas fweicaeponents X and Y,
W t hd@ter@mﬁeﬂarby cliln@ttiost fés@@mé/watcﬁV Gthet rHE céﬁ@@ﬁ}ent these
Aftef a roc$§3| ng eration o VME S
possi¥id G S haBee #bﬁpmwwnt is zero or
al goeuaMto Bhet e at the same tine
- a new image comprising only one component is generated from the
intermediate image, the component of this new image being a function
of the components of the intermediate image.
The method according to the invention has many advantages:

- it can be used to extract the useful information from a color image with

a minimum loss of information;
- it can be used to compress the information in a monochromatic image;
- Itis totally non-parametrical and can therefore be applied to all images
with the same efficiency, without any particular setting, whatever the

scene.

After a processing operation of this kind, it is possible to use
monochromatic image segmentation algorithms while at the same time
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WO 2004/ 027710 PCT/ EP2003/ 050403 2 exploiting the

weal th of information of a color inmage in getting rid
wo@Roogneies due to shadows or reflections of WedEEP2003/050403

films. BRIEF DESCRI PTI ON OF THE DRAW NGS The i nvention

shal | now be described in gredt deal in the context 5

of a particular exanple of a practical inplenentation.

In this description, reference shall be nade to the

eXpleHingstid V\Fétﬂtrﬁblﬁqmﬁﬁwéifo@a\’\bﬂ@scol@fr |Mﬁ%‘é‘m Ijedtii§ rill of errors

repre ents t he color_s gure represents
diy &0 SRAEWISP! %%?gi‘élonﬁuf@f %@Sa graph showi ng the
steps OBRIEH eEBJ‘,ERQPwIOMfthﬁHEmRAwme@n accord' ng

to an agvant ageous node uUsing texture artrib
Figure 4 @@ven‘up.negh@ll nesLPe desained iigenat deakin the context

of F?Béft&ﬂ‘ax eﬁﬁmrﬂﬁebﬁ%\' PF‘actrca’I: i HHIEment ah this description,

ernative I np ["fenment on of exarrp e shown in

refergnce ewalhbe madgdoéhe figgires of faensippendedsdisyyings oef which:
new %&e‘%@ﬂ?é RGB! BB’O??E)%%@“ on of the

|nvent on to [teri I Xél s and an
adj ukiguret 2 eepresendy eSSy SFEﬁQQipI ied; - Figure 7

?ggge @ﬂ%olge I%E#Agﬁf%{ mhéﬂ t t%fpﬁe?e”lﬁr]gfﬂéhtatlon of the
fi gurre/entuoan actadingrigyaniadvpniegaduy niede usb“@jtexturmattnbutes
RGB Q& h}?llif}ees) & 9@& it % e ﬂ[m%['n L%g\(rb R O%r%fgrmatlon

is re esent € h ree “conpon
( gr eeperatior;bl ue) These conponents may be

Coor brgiece shRuls SR ARSI Irgpemegidion3 % upie shown in
red, figateé 8w and green formthe corners 25 of a cube

10 i ' .

cor nbiaihs; 6, 47 exasabierhbgham SLarhElr Riad¢ obtained by the
?gienltmp!emﬁgtaldmvdwf _atggnlahéglgfl?? irtﬁswrhluﬂe aoﬁ][teml]%] gd)fzp'nde}s and an
ot ne PULTBIETE g1 B8 iEupi TrfopE Bekct e, °° ©

sat uFajureny shak/\méanethmexemﬂalary adjustprarg eftied dyyamic range.
three cqQnx o hese conponents may

be repr ySt em of cylindrical
coor di nﬂa‘errﬁ@eol-hgmﬁpmnen@olos m‘ne@reeusegeaérédw described in the

S.and V c nts.are [es
REfR (et SraonaBiiabagh. e HINLAEARCh Pk HdSHRBeSded therein
b%@ﬁmleotnphtﬂi@gslmd(lﬁ@@)ﬁl(Bl(gré@m) , X doRley. tPhese components may
i stin red, an e onent_is

be R STORY PEUge FEeB.l T () 2a5l bt BN coplipates. The
pﬂmmgmemsrr@&eﬁ btuepcmegehm fred, gxhow gnd gréeat fareviisd corners
omI a cube 10 in this space. Black and white form opposite corners of this
cube. The segment connecting these points is a main diagonal of this cube
on which only the luminance L varies.

Referring now to figure 2, other color spaces exist. In the HSV
(hue, saturation, value) space, color is represented by three components H,
S, and V. These components may be represented in a referential system of
cylindrical coordinates. The H component is represented by an angle 21.
The S and V components are represented on two axes 22 and 23. The H
component is the hue. This component makes it possible for example to
distinguish red and yellow. The S component is saturation, namely the purity
of the color. This component makes it possible for example to distinguish red
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WO 2004/ 027710 PCT/ EP2003/ 050403 3 and pink. The V

conponent is the value or intensity, nanely the
waee@an217yo of |ight. This conmponent nakes it pPGSHFEPR1083/050403

for exanple, to distinguish between dark gray and

light gray, or again between3ark red and |ight red.

It is assunmed hereinafter in the description that the

conmponents H, S, V are 5 normalized between 0 and 1.

anH“@m‘i@' TRV G R RERL isOthe VA ebsr Irﬁéﬁ§|lt’3®5r¢§|mellyltlfél quantity of
Lous way if hese co onea s are not ‘nor

lighbt iBcOMpRNeNt makes & fohsxAgnkego distinguish between
daR Qhét llé’r'i‘t g%;‘/ her "éaélnhelﬁéﬁ@éﬁﬁ AdrRNrd éi‘ﬁ:f‘fﬁght red. It is

acc ng to anal cal fornmulae. The prinma |_y|
assumad rmmmﬂfbajklr’f dhen @ewi@tfoa%éhabé'éﬁo@r@@ﬁ ents H, S, V are

norAEHiZ88%e J\?\%enTbearRi aneryg %llov@-l?ga%?ﬁﬁé Yﬁéy‘%eoffraﬂsposed

corresponds he projection o e para el
in eo @b\goua.wawfabaamcomwa@i@ aredpt rmrmhﬁeéh etysgen Qeand 1.

val ue 0‘[‘ ﬁé%:éé(%é Videgs that R rYe?réHé?ﬁékQﬁa'too‘cthe HSV

usef ul because the el enen (_:{,
repmsmﬁaue@nsm aceoriing ita diosyre @nedyrtioad fermylasseil ne prlmary

col S AR S5 HBRLAIBOLRS (SELASRAD, Tho plane i
a constasit value of M coerespnﬁdsrtattherprpmtnqreaﬂﬂwa R&B cube parallel
' h

R AL It "L S Lo SLECE, Shadored

exanpl eThehApplivanty hdsf eteshthatnthrensialue or( ktensity V does not
cal B A8 251, S8R cBinsbbh FEUAGE e FhER o image t
be séfmented aieotilsﬁ@glmbbeelffar eEnore byrtblehiie‘p‘wtrahnorppertles than by
th%ﬁ&%ﬂéﬁ@é’@ SW?WQE}]E@I\%&}%%S %ﬂog:f Wgﬁg%i}h%&élbé’%r%tensity v
camdsfmﬁﬂtnaimmfthathl@erdsoﬂm tsegsnarfitatioef aI@witImtm)s intm error, since
st B b KRBT BB, e (8 g for example
have e/retrfydd_il_ﬁﬁeeemham@nslneﬂ?l(wmm lvarigtionnpbrintensity a25the source).
SRR ot B! FobdRR Qb AL - SBRRE M ftion anc

theraforeah vewdﬁemnamtﬁﬁvltyémrﬁsthat of taoairy dhsisnpiakvest portion on
th§OSSI ble to, e

RATDS PRt VREBUERIE ThisTIB R ﬁ@gaﬁhﬁc%fq@snre?&eemes of
rqucf@.qi cing the quantity of information present in

e g e A8 B, 30, BRI R colr
m‘faig%?ls tensenedliatd bheptaimddiatd dmager inaivhighoting & component is
At VR D1 PSS gy YRR USRI TP Gt el fepend solely on
thE%téﬂSQfo?n 6ﬁéni§‘@f Pl @ﬂ?@'amrﬁé eVh @inMHSY edprekentation.

S’é'Tf 5325855 @%g@;glt posmEle (r)rglﬁa e2 Z:Zl%? shadows and reflections
due to water films. This furthermore has the advantage of reducing the
guantity of information present in the image (by the elimination of a
component).

The conversion from the RGB space to the HSV space gives rise
to singularities of hue for certain points. Thus, for the achromatic points
(R=G=B), a small variation in RGB may lead to a big variation in H.

Furthermore, for the points in the vicinity of the axis of origin of H (G=B,
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4 R>(G+B)12), a small disturbance in the conmponents
R G Bmy lead to nmmjor variations in H (a change

w0 poottloz77¢0 gn of H). Furthernore, the distribut POERP{003/050403
the converted values is not uniform Digitization my
| ead to peaks and holes in the distribution of the 5
values. In other words, the information is
noi se-ridden around V=0 Advantageously, conponents X

R8T+ ¥)/2) e aushfhll alsttbﬁaandet ﬂ‘if’tﬁél b pomedts RheseB may lead to
conponents are determ ned fun::@;lgg especi al [y of
l ue

majer artadiensnent (aaangad g8 when the H

conponepyrneréfire, Oﬂhee%éﬂrlﬁL@lo@\n%f thes cohberted values is not
simlarities jnduced nponent, prope

umlf@nsy@lemzmqwmaw}e%ltom aade@oleﬁrle the; ﬂisf-fél@léfépn of the
vaTE§§e th RsEY \W/B? &Mk drfr?emﬁlqum(s@rl@d@h Grolrd v=hey

ere ore verl ythe rel ationsh I PS.

G(0) =G Afivanaraysiyc, componert rtthent s akearksed in  the
m?ér?nécFlS{e dﬁﬁ&@@ neghR¥e %on@%fﬁ@ntsl%rg @E‘tepmm&% by |_Bunc:’uons

ol | ow ng funct'i ons

e%pemal(mmche(b) com@or(eﬂ)t =ang rigke; rthe sane Walie whea the H
ccﬁn?BHéﬁ?f’g Fe?(? r?ﬁ é@hél%CBHBOf*ﬁﬁ'a%Cﬁ{h]Q%M% UddS by the H

ernedi a saturation
compenest]iioper tadire syatemn qfeyhudrlcalfmmﬁmaiesl—laemahmmated

sat ur at Wﬁ@se%ﬂbﬂahe%e%nf@h 2 @t H")eaﬁé‘f@ )TE'ITHe?y therefore
singularjties have been  eli m dvant

vertfy. ey Joypwiing t @lawwsmﬁx . The

oqfiplhihirR al Kg8 *@*ﬁ?@gﬁ@%& fhe°22‘°n82ﬁ2tnf s°fx 223

Y are determined by functi#onén onIy of the H
conponent but al so of thejy&s a‘(ﬁ ent. In the sane way
as above, these functions ta e sane val ue when
the H cEmuceerIMpllestlzefadlawmgcfuabtlone noang beFusecdher nor e,

these functions tend the S 30

conmponent tends toward ‘%z ro ﬁzﬁse f %ctlons are

witten as Ga (H, S 7y~ @) They therefore

erify. the foll ow ng relat|onsh| ps: G. (0, § =G1
whgte é{'s KBS LG , (1, S) WO 2004/ 027710
PCT/ EP2@03hp80406hponent can be added to this intermediate image:

saturation S. Thus, in the intermediate image, there is hue information H and
saturation information S, while at the same time the singularities have been
eliminated.

Advantageously, it is possible to combine hue information H and
saturation information S in only two components of the intermediate image.
To this end, the components X and Y are determined by functions not only of
the H component but also of the S component. In the same way as above,
these functions take the same value when the H component is zero or equal
to one. Furthermore, these functions tend toward zero when the S
component tends toward zero.

These functions are written as G, (H,S) and G,(H,S). They
therefore verify the following relationships:

G:\’ (09 S) = G.'«Y (LS)
G,(0,8)=G,(1,S)
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&X(H S -0 S-~0GY(HS) 0O S- 0 For exanple, it
is possible to use a product of two independent

wo eve2omE respectively of the S corrponent andrPOI/EP19e3/650403
conmponent: 5 GX(H,S)=FX(S)xGx(H) , (H, S) =F(S) xGY(H)
The functions FX (S) , Fr (S)® of the S conponent are.
functions tending toward zero when the S conponent
tends toward zero. These functions may be, for
exanpl e, the identity fGhdH,&) (Hor0exanple FY (S) = S
) 10 or the square fu ctlgn (for_ exanmpl eFX (S)= S2 ).
Pref erably, nonotonic cont |—r?uogs functions wll
be used. Referring no (Hi g't)re—>3 0i n an advant ageous
variant, an intermnmedi ge 34 js generated. This
i ntermedi ate i mage fur her‘ﬁore ?on%rl ses texture

attribuggs. ex%%’ﬁ leSxt 1Y rc])ééfb'lé Ryt §Se & ﬁr@@&@tr ot 'EWS |ﬁ6@5\9ndent

an 15 i nage res he conponent

fuastions tespertivety of hﬁrﬁmﬂppnent andcqﬂtbe il @@@@@aﬁnt
encoded in the RGB gp gpsmg‘;@g (% sought first

of all to elimnate t lsereflections.
For exanple the ini tG is converted

into anThéaﬂ,ﬁlctl%hsW tht WOFC @Jﬂ*et'hbss icoenpbrdditt 8re functions
conmponents. Then, he’ is 20 converted into

teadingrdgwadd rzéen wbaprtmeﬁtmpmeabrﬁ@m@ntt@warcbmem These
quéfcbﬁ‘@%ertﬁa P \ecarhiple, etﬁéhdehﬁg} ftﬂfcﬂd?f(ﬂo'i’f%rﬁ@leF (5)=5)

texture attributes are — defer ese attribut es
ot seuarefurstiontor examales %@ YiefigEera|y, monotonic and

oo rBioy nPlighB i B, fhellh, % or ' vl ZayAﬁe. mage 33

i s obt aReferriig hnowxttar éigate r Bpuinesan Thdvastagegusnevariant, an

Rl WabRS LB o BEA DM JRCAPEMIRIRA furthormore

ccmaprnsm ngxiure cxtbibutgsopEhattierhgeaattrib ulpsl amddetarmised from an

)€ AE TP ol oty o6 Do 6RIbR. Al BAY from the

~initial Sbhﬂqm@GOr@rﬁd:cmiEd imt¢he RGBrsracd. olndeied, rit & sought first of

o RROF TR A B ABGB s 20 0onerat e from

t r ansf oFoRtex@mple tamolmtwl ¢alot Imaaget@(b n@dﬁoaltverﬁeniaigmm image
Rt SR ARk S TPERRLY o NpaDent AR hage 31 s
cdrh)%rtefd %t@ﬁdhahﬁagm théi‘l)caﬁ%m&'ﬁ MO two components X and Y
defln dE Iﬁgacr)cg?fa{b005voe4O"IQ'-‘or each pixel of the image 32, texture attributes are
determined. These attributes may be, for example, the attributes defined by
Haralick. Of course, other attributes may be used, through a fractal approach
for example. An image 33 is obtained with texture attributes. The
components X and Y and the texture attributes are combined to form the
intermediate image 34, to which the remaining processing operations are
applied. It is thus possible to apply a multitude of transformations to the
intermediate image without being preoccupied by shadows and reflections.

In order to obtain a monochromatic image, a new image is
generated from the intermediate image obtained. In other words, a
transformation is applied to the intermediate image so as to keep only one
component. The single component of the new image is a function of the
components of the intermediate image.
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Referring now to figure 4, in an advantageous

enbodi nent of the invention, the new inage is
w@emenztred by keeping only the first conponentP@f/EP10h&050403

Kar hunen- Loeve transformation. This transformation is

applied in the referential system D1, D2 of 5 the

ei gen vectors are associated with the covari ance

matri x of the pixels of the internediate i mage. There

s thUSR@fmgaﬂ@wftb ofigdireed Xin Xn@cﬂﬁrﬁﬁ@é@hs @MBbamqéﬁt of the
the D1 referent] al en

inaian. 4hs D derm e ANty aitao I £ sk cagponent of
thé kagpaﬁ%nt@é&veeﬂiahéforﬁyatw this transformation

ena decorrelation of the information presen

t
i n the 1bis trageformadion issappliaddRdhe Meierentiahsy D1, D2 of
th‘?h S1§Eh VbR éré%@ﬁ@géd Witl§-th! Q\}asrléﬂliesm?éiﬁﬁ%’fe{ﬁe pixels of

1at maxi mzes the i nformation. |sfaC|I|tates
thelilstfrrmﬁthate Imags. tﬁées@g&éhuata @as|§ag@ef§@rrhg1e X, Y referential

syQ%rna V(I?"Iﬁﬁ%%‘?%fél%nh?? ng@h%m' W%arfﬁé%é&rﬂ% Qe &Xemplary

ntati on I near
digt pumnnaf ite pikelshé0 roafrmmmal@ewbthe%mefarﬁatlabﬁys@ms this

tratfRb] rﬁgthﬂoérﬂéﬁl%s g?é r&tg?:%'l?(r 4§ O B oIt present in the

L
nmgmsfrmenhnstm?mgm Dédsﬁbegr?m%gpd&m@a’tw gempsment, i.e. it
is i&g 5%@9&%@?@@5%%2 rg{im A tonﬁﬁﬁnél’@ges eIfhlézh'fémll’tates

dlsdmlmmatton n ﬁwglegmwtapphypmesslngeapewﬁmisxapahe@rﬁo the new
i average is then taken 20 of the changes in

erential system obtained by the exact
Kar huneActosding to amsf altemtative. ndode eobdenpienegdaiidn, a linear

e PRI8 igS ol JBbaRatffeh e, PR bRtbatgh nlshafHiied) gnot the
Kanimmte‘rﬂl’_trét/eotranéﬁnmalidng itselfancl diethisrozted, othe Karhunen- Loéve
ntat. .
e EBRTRY e bRl b ek BE Tinlve §RLBERTRRE tidexample eioht
intdies) pl'ﬁm@magwhlcﬁﬂthtshsaetdlya\amodnaramt@asbcs sieilaetnthe images fo
w@gﬁégﬁé’@ﬁ@%ﬁ@ 35RitBa 1By SrERpE At G B alfiagt fidlfen taken
ofothel Oinfaﬁgégtlﬁtrefmte#tlhh sysmﬂcdbtamddﬁb%]/ethermk&ctsmamunen -Loéve
R RGBS Onar N 5T § R L BT Sl i U EMEd, and this
reférepRiagnivll be gsedr asdan Thepreximatkge S theoniartainen-Loéve

tthe t wo conponents X and Y is generated. Then the
r3SRIMENON: oeve transformation (or a |inear

appr oxi micoedingf td hh@tﬁeErﬁll‘ﬁEi:fdﬁla_r mtlnwlémleﬁtatajrpl ihed new image is
t he ? onents X and Y. The first (% nt of &ﬁ
gnaAled oY (RPIECHEG i commpRedts PE TRE N eenedials dmage in the

plaABIM hi6R Mg %Igﬁarrﬂcsﬁalﬁ@eeo@qmoﬁﬁﬁn SEh @M R Ttich is the
PCT/ EP2003/ 050403 7
greatest.

Reference is now made to figure 5 which represents an alternative
mode of implementation with respect to the example shown in figure 3. In
the same way, from the initial color image 50, an image with two
components, the H and S components, is generated. Then an image 52
comprising the two components X and Y is generated. Then the Karhunen-
Loéve transformation (or a linear approximation of this transformation) is
applied to the components X and Y. The first component of the result of this

transformation is kept to form an image 53 comprising a single component.
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Texture attributes of this inmge 53 are determ ned.

These texture attributes forman inmage 54. The single
weewporent of the image 53 and the texture atPCT/BP10e%050403
(i mage 54) are conbined to formthe internediate inage

55 conprising color informath on and texture
information. The remaining 5 processing operations
are applied to this internedi ate i mage 55. The

Téﬁu@éﬂﬂbht&’ 8f EHI@Wﬁfé@é‘EB' e Gateririnsd beT sy lt@du?e attributes

second tine, for exanple to obt alcg nmonochr

formeae imRGEeb4ncENe SIRGH FAPONGNY; Enage Bnd"the texture
atfrﬁ)?ft§§ eﬁoﬁr%ﬁ rsﬁg?ﬁ@fpé aédmbméd Ofgy a'mrﬁotmé mtérn%wmfmeiniage 55

tic 1 mage. The x-axis

conepiigiBgntaolemhdniemation aRed fgXUFR pﬂf%m@tlomhe y-Ngj emaining
prgéﬁeggp%ﬁeg %{g&éﬁﬁﬁed% ﬂlé(ﬁitérrhédtdié mrfé@@eséaav' ng

on- ne range t he
val ues Thetlsadhingp-boeye kans onatien @a{ﬂethysshﬁappllﬂd a second

Hinfa R exd fﬂggvan nrﬁétrﬁﬁﬂﬁcﬁ%}ﬁaﬁﬁt esgab of the

hi'st og ram ageously and t he darkest
pi xel s, Raferemcgrie oS npa@eécnfflguunie\fewiﬁl@hrﬁﬂmeﬁeﬂt%a@ exemplary

hlﬁrgggéﬁj\( égroefqheTéBrﬁRBﬁgﬁE of tth«ﬁ‘?xﬁﬁh@éﬁrotn‘?aﬁc‘! %gpea”Yh? X-axis 61

ynamc'ra e occupying o
repeesents meevah.m@e talcﬁn ve:Y| [hlee ixe|s. xeTh;e ty-faxlscﬁar ;epf@sents the

L@ﬂaé{‘ I;.)zrﬂfi'x%]ﬁ eg{;‘e Hd?nr‘i’é%%ei’@ﬁﬂﬁefjt\%gedaﬁ\% negligible

" répresen et er
rahgeodfi tie m1uehes takﬂralupnlmymmelsﬂh@i geg yeof soadl mnw@ber at the

il ErineC s 67 BbEBE WERBRE i Nea” Thi s nunber
of pi xeAsivaniaagém&prm?gdtm andetteerdarkesbfpixéls, which are
Lot
proReR ARAER el i istse cthulltes AT R i BkES T} BobBIBte to avoid
ardelossnofréygharsit tadrge tHreughrtheroaupying b$ aohajdrepantaféhe range
ot 385 8t 5L BB A0 BroRIO T BT o, e
darkiest aatetthe Fghitest Ip |>tehs pihich septesent \eadeterinsinedyfvaction of the
to}(zge val ues VM N a

h f ,
B BB B s B Byt o umber of
piX&IoTBY émnmataﬂ fiiome dhetinTaae mdatergizmedngﬂam number of pixels
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During an iteration, a value 64 of the y-axis 62 is selected in going through
the axis from the bottom to the top. The smallest value VMIN and the
greatest value VMAX of the y-axis 61, corresponding to the intersections 64a,
64b of the histogram 60 with the selected value 64, are determined. The
operation is stopped when the number of pixels to be eliminated for the
selected value is greater than the determined fraction of the total number of
pixels of the image.
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(the nost discrimnatory conponent) are distributed in

a non-normalized range. In preparation for subsequent
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etc.), these values may be brought by linear 5

transformation into a normaliSzed interval, for exanple

[0.1], or [0.255 ]. This |Iinear transforrmtion 65 may

be applled as illustrated in figure 6, after the
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These parameters are used to apply a linear transformation to the
entire image, the levels of the pixels being limited (for pixels outside the
selected zone) in order to be included in the normalized interval.

This advantageous variant is used to obtain efficient discrimination
in the regions similar to the selected zone, while at the same time keeping

other information out of this selected zone.
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original image in an HSV or HLS representation; - the

internmedi ate i mage conprising at | east two conponents
wo2@aei2v10 determ ned by functions especi al | y PET/EP®03I050403

conponent, these functions taking the sane val ue when

the H conponent is zero or $0 equal to one; - a new

i mage conprising only one conponent is generated from

the internediate i nage, the conponent of this new

i mge being a function of the conmponents of the

I ntermedi ate i mage. A(T'i@t(fl‘_)ﬂllﬂg[?%m I mage

processi ng accordi ng !-l he preceding claim 15

wherein the conmponents X and Y are determ ned by

1. I/ﬂ maéihptsohediop hhaﬁefprb][cessirlg; copuprising tbetfomb\gmgpéteps.
e onponent t hese un ns tengdi n .0 [ AS -
WheriRerEoBP daiagsn s owRIed thra TBfrAR 8 iRBgs tprising
Olf Cédrﬂ ohéﬁﬂﬁthﬂ?tﬁd@ éhdgscﬂ@bpb?ll ?Ea tHb M&b?ﬂ?bmts of the
Clal m, ereln e S .0 onen ar e
mn&F&in\éTm%Q%Hh@PHdg rgﬂ@ rﬁggqﬁéapgn A met hod of
col Ghel lﬁ?@f?ﬂé’dl@@@%ﬁb ¢ esmpriginpat qe@enyumj cbhﬁ)onents X and,

precedl ng erein the new i gener at ed

I RlsMNGh | Py oSt cepagiaitinel offa e BoMpoNSNt these
Kar %ﬂ%ﬂoh@et\éklﬁq ansf earmet vameorer ftfﬁ‘éﬂﬂ component is zero or
appr oxi mati on this transformation. 25 5. met hod
of c&Alal Prﬁﬁj% proceSS| ng according to any of the
cl ai g aly iy r%nﬁg%@% 'c@h@;?ohénﬂi%ﬁ?éﬁbﬁéieﬂyfrom the
projecting t e co onents of the internedia

i n tinterpnegiate imagecthe rempanantof rtammwrlmmbemg a function
st angaiid dsvbaheRAms thHé‘ﬁmtSFrﬁéHl%ﬁé m@geA met hod of

col or | rocessi ng accor to a t he
2. pr/éd’ﬁdthﬁjjg o@@o&wm@gemn@caasm ﬁcrspéqlmggtq theareseding claim,

Wr?é}e‘irli‘?néj%h?@qé’rﬁg X%#Y%‘e@éteﬁ’?ﬁﬁ%@ by i fM“\'cEan not only of the

represent a erm ned fraction o nber of

H soxepenet, i alsorafdhe S canmpemreidt, @he@@[f@acuq%@ndmg towards
<o OEST A SEgh e oS Radd g eocng S

3.tA meshodtefl colrs image aypecasingnhecetshiae. to the preceding claim,
wherein the functions of the component S are monotonic and continuous
functions.

4. A method of color image processing according to any of the preceding
claims, wherein the new image is generated in keeping only the first
component of the Karhunen-Loéve transformation or a linear approximation
of this transformation.

5. A method of color image processing according to any of the claims 1 to 3,
wherein the new image is generated by projecting the components of the
infermediate image in the plane in which the dynamic range or mean
standard deviation is the greatest.

6. A method of color image processing according to any of the preceding
claims, wherein a filtering is performed on the darkest and the lightest pixels,
which represent a determined fraction of the total number of pixels of the
image.

7. A method of color image processing according to any of the preceding
claims, wherein the dynamic range of the new image is adjusted to the total
available dynamic range.



