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' CO_CR Field of the Invention [001] The present invention generally rel ates

to the displ ayl i ng of |rrages of hal 'wm,’”m,m M“"Fartl cular, the
i nvention rel at m”,m] m‘wm'"w d for displaying and gital images
of hair color rea Background of the | nventisoaasa« [ 002] Cosrretl c and
fashi on |ndustr| es t‘E’fﬁ‘é’V have gone high tech vmth a vari ety of "virtual
dressing roons" and "virtual hair salon". These "virtual" products allow
consuner s A METHODt FORI DISPI AWINES WNE)SM(DDQFMING IMAIGIEStOBHAIIRal | 'y
being involved in the process. [003] In US Patent No. 4,539,585 discloses
an apparatus for preview ng fashi onCOE@Rto be worn on a person's body.
Such fashion itens would include jewelry or even apparel. |Images of a
person is generated with a variety of poses and the rel evant desired

fashi on i mages superi nposed over the generated i nmages for preview ng. [004]
In US Patent No. 4,823,285 a netHidd of te Ineptiesent i ng a person with a

nodi fied hairstyle is disc|losed. An inmage of a person's head or_face is
first generat r@B‘Y lafkbe @f%ﬁmawantm %an@#léerﬁlatemrtgaf%}lawag Spd jraeditying, gfy

hai rstyl es er | mposed t mage of, th t.o al | ow
himto view hal‘??geéﬁ?sﬁ% OE;?D t %R/I ﬁaé &ﬁéwenﬂgp r’%‘?\??g g["&fg}?ﬁd }s—%vﬁ?}g?yl &
consuner tod i the hai r or sinply changing
or nodi fyi nga%hﬁerﬁ%dgﬁnés?gwﬁq%gpgﬁ%lg a Ifs}ggllﬁshgeglvery popul ar option of

dyeing or tinting the hair. Commercial dyeing or tinting of hair is a
service readily avail abl e 2 in alnost all hair salons today. There are
even commerci al ly avail abl e kBaskgréwatd ofdlre Ingeimnght of f the shel f that
allows a consuner to tint or dye his/her owm hair in the

[002] Cosmetic and fashion industries today have gone high tech with a variety of
“virtual dressing rooms” and “virtual hair salon”. These “virtual” products allow
consumers to try out and preview services or products without physically being

involved in the process.

[003] In US Patent No. 4,539,585 discloses an apparatus for previewing fashion
items to be worn on a person’s body. Such fashion items would include jewelry or
even apparel. Images of a person is generated with a variety of poses and the
relevant desired fashion images superimposed over the generated images for

previewing.

[004] In US Patent No. 4,823,285 a method for representing a person with a
modified hairstyle is disclosed. An image of a person’s head or face is first generated
and displayed on a screen. Thereafter, a series of new hairstyles may be
superimposed onto the image of the person’s head to allow him to view

himself/herself with the “new” hairstyle.

[005] However, a consumer today is not limited to merely cutting the hair or simply
changing or modifying the hair style. There is also the very popular option of dyeing

or tinting the hair. Commercial dyeing or tinting of hair is a service readily available



. confort of hone. [006] Wen dyeing one's hair, it is not restricted to just
a single color and also not to all the hair on one's head. A variety of
colors may be added in different stages and with different intensities and
at different |ocations. One also can choose to dye hair only in a specific
regions of hair on the head. This is sénetinmes referred to as highlighting.
[ 007] However, one of the concerns with dyeing one's hair is that a person
wi Il never reahimosgall Rgr $alordsiedayh Qefel 3@y evinl comntekially Kailhblk kité that einebenas
been applied and dried. By the then, it would be too late to decide on a

di fferent colbonghsfoffithe shelf éhasrnllowe apamistmentootint e dgo hivheofowrhbaihimg e ght .
Several attenpts may have to used to find the preferred color and position
of the highlﬁgﬁ@mbegémﬁﬁthe consuner is satisfied. [008] It can thus be
seen that present versions of "virtual salons" or preview ng systens do not
address this need to provide a visual representation of realistically
tinted or dy j ] 2 Of 1 E vent:i : I tion
seoke t o progtqh when SHEPe Ot s hVERKLEMC AN SIAIE P AERRThsd PUEEY

col or. [0010LlARECRIIESNEe's hedd. ORSafisiest colcrs MRlytadded irS Hifftkedt sdged A
dyeing of a user's hair by nodifying the appearance of a parent I mage of

t he user, t hevittediffertntmmgmsities mgd athbffatrplocations.eiOneradsousaarchsedectotdyerhanf a
model image fromthe parent image;, receiving a user input for a desired
plurality of onbpin a#pecifigriggiens olfckaiy on tlae head. 3Thiseis sompetimes gefetreditpeds Hue,
desired angle,of, rotation and desired translation for the plurality of
replicate ingﬁgéng@plicating the nodel inage to produce the plurality of
replicate images having the desired angle of rotation and the translation;
anal yzing the plurality of replicate inmages; calculating and applying

cal cul at ed Hygo7y HWeB)! dHeadf thé DhcdBPWithadRINgTBARS hbR iP HIRAUS Pero BN

i mage; and superinposing the second i nage onto parent inmage to produce a
final image,; neharedlly doivgs tsdmowhomnthge will 16ekpikd tilh deedyeohdstbeehappligdeatd | mage
in the region where the nodel inmage was selected. [0011 ] In another
aspect, the piiedeBy thonthent it wioujsrbptod éate toadesidermada fidferasit woloarf dye ohevatyei ng
of a user's hair by nodjfying the a arance of a parent inmage of the user,
the net hod céhﬁ)msgmgﬁrtthre%?réﬁége highfiehy; %@V%é#te@@%em $RVoI0 Bieditdid of a
strand of haiy_ frem t.he, parent .image, r.ecei,ving a,user input f. a desired
o1 Ural iy of epeReistaSion AT R T dhe bERRM S RRE Y BohelF i e ieoer | npu
for desired Hue, desired angle of rotation and desired translation for the
plurality of replicate inmages; replicating the user selection of the inmage
of a strand gbosipdt lcah Thusr lbezd thiepiebett aderdiynsodf raEfbialCSilehs ragsevibaitigng t he
desired angle of rotation and the translation; analyzing the plurality of
replicate i msysems cll miladtiensthas deedppl provide @avisnal a¢preseriation @ftrhaisticallyal i ty
of replicate jnages to_ produce an i mage of a bush of dyed hair;

super i nposi ndintadeoridygdbaist t he bush of dyed hair onto parent image to
produce a final image; wherein the inmage of the bush of dyed hair is

superi nposed onto the parent image in the region where the user selection
of the image of a strand of hair was selected. Brief Description of the
Drawi ngs (0012] A preferred enbodi ment of the present invention will now be

nmore fully described, with refQ@hs§ dfthe AQerdioaW ngs of whi ch:

[009] The present invention seeks to provide a method for displaying and modifying

images of hair color.

[0010] Accordingly, in one aspect, a method for simulating the dyeing of a user’s
hair by modifying the appearance of a parent image of the user, the method
comprising the steps: receiving user selection of a model image from the parent

image; receiving a user input for a desired plurality of replicate images; receiving a



.4 [0013] FIG1 illustrates a flowhart of a nethod in accordance with the
present invention; [0014] FIG 2 illustrates the selection of a nodel inage
of FIG1; [0015] FIG 3 illustrates a final imge of FIG 1, and [0016] FIG 4
illustrates a flowhart of the analyzing step of FIG 1. (0017] FIGS
illustrates a plurality of image pixel8 representing a hair strand; [0018]
FIG6 illustrates an i mge pixel divided into sixteen subpixels; and [0019]
FIG 7 illustnatempat fdralasifar Hu®fdebifd] &alecofl ratatiog aad desipfd irhmiithtidhefor ele
FIG 1. Detailed descrlptlon of the Drawi ngs [0020] A nethod for displaying
and modi fyi nglirality af oépdicateiithges; paptitaingeate emdeldimapeito pddes thei flenlityl of t he
foll owi ng description, details are provided to describe the preferred and
the al t er nat acpliggisdmegeshaving tbm\ersnregengi@p%mwn@ed thedragilptions @nalyzing dhear t |
however that the |nven ion

ma ractic f ho det aj, | Same of
et ai 10! Ao e PRl in P ntlytng sl LGS e e g

i ti f.
i opl aying and usiey s frBab i sevord inge M chbéAumboddiPu REAR ke
starts with tdieo r@@@itvm@eltm Rbdie Par GHAI Imme mreli{hﬁlep%é&m lirfsge isl O

conprises of a person's head show ng the facial features and particularly
t he hair on tsopenpepssed’ enthethd.pafée ipapger theragpionl Oherzuthd hiokdell imdpe wad ul |
color image to better reflect the effect of color nodification on the hair.
5 [0022] Nextselegted step of receiving 115 a user sel ection of a nodel image
15 froma parent image 10 is carried out. The user by using a plurality of
sel ection points 16 selects the desired hair strand for the nodel image 15

f h f h
oot ed nanbatbts) ThGete: paRELARE sl IBitlon Brol B8, $ BB iRl Nmiihoauni on
the step of nrRECEYAINSF ldsar¥ Bhir BY %dﬁl%ldéstﬁé aﬁﬂ%%cef & a pdiént qlﬁ§%€ SdnéMSor

desired angle of rotation and desired transl-ation for” the plurality of

replicate i magemetimdponipeisitigdhe 3teps: ectiving u%eg Selestidnhefanr iafabé 684 elankd36f
according to the desired nunber of replicates to produce a plurality of
replicate i migodrdnaiticrppretiamdgs ireceivingrighiser gfput doraa ilenired piralétyi ofardplicate
transl ati on. These pI urality of replicate inmages are essentl ally repljcates

of the nodel imaggseofthe strand Qohain sceivingp wr tl?Pé“ deredesirec byg) desed anglaapies

Saturation.  GoAERENYryrer et SR PhsHE ety i TeptkatRE gy m
HS. By varyig: el hoeBeR SRAPS bt JTbldd 0B bPALPTS hitdbe

varyi ng degrees 0o gradations can escr
images having the desxred angle of rotation and the translation; analyzing the plurality

of replicate images; calculating and applying calculated Hue to the plurality of
replicate images to produce an image of a bush of dyed hair; superimposing the image
of the bush of dyed hair onto parent image to produce a final image; wherein the
image of the bush of dyed hair is superimposed onto the parent image in the region

where the user selection of the image of a strand of hair was selected.

Brief Description of the Drawings

[0012] A preferred embodiment of the present invention will now be more fully

described, with reference to the drawings of which:



. [0025] The color value that is user determnable is the Hue, while
Intensity and the Saturation values would be retained so that the original
shading and effects of light on the hair in the parent inage 10 woul d
remai n unchanged. This results in the realistic |ook of the second i mage 20
especially if it is superinposed |45 odto to the parent inmage 10 in the
regi on where the nodel image 15 was first selected. [0026] The angl e of
rotation det efpgisjepid. Palat@meld LtotvbRarl bf 3t me@RHi inddRoldiRIewitR thBerbasit
replicate image and thus the spread of the plurality of replicate imges to
form t he secomdentisage which is the bush of hair. The translation determ nes
the distance the first replicate image to the last replicate i nage nmay
reside in. The plurality of 6 replicates are then randomy spaced within

this desired trans ' and also randomy wthin this desired angle.

[0027] Next, @ﬂ@qs%@%éggwﬁﬁﬁ$&@Fﬁ§“¥®fgaFW%ﬂ%Pﬁ%ﬁﬁﬁfyadﬁ replicate imges
is performed. Using the desired Hue, a calculated Hue is cal culated 140 and
applied to the replicate images to produce a second i mage 20. The second

i mage 20 co hHRS [ lLLihgtic | ooking hair strands

w th a nodi 1%3%?0?%?3%lgggﬁﬁ%g?%qﬁﬁébﬁ%ﬁﬁghgr dyei ng of a bush of hair
according to the desired Hue. This second inage 20 is then superinposed 145
onto the parent imge in the region where the nodel image 15 was first

sel ect ed fr oniopteldkiéi.sglustrates a flmivchant gbth2Bnalyhieg fistepadf Fldge 25 is thus the
parent image 10 of the person's head showi ng the facial features and
particularly the hair on the person's head with a bush of hair having a

nodi fi ed and T of to sjimylate the tinting or. dyeing, of, a bush of
nai t ont o HOGH1' FICHS HuSfarpEs Bl b imeet pieh B bssRlinE el Ul nar y 21 g
step 13S of the replicate inmages start with the step of determ ning 410 the
i mage pixels 30 that formeach of the replicate inmages. All representation
of graphics apeid)i ElG/6 BRiskiteSRTTIRHEE pikePdiided ifdb XiRlcen sybpikdl; an® the smal | est
unit of representation in conmputer graphics. The replicate i nages which are
i mages of several strands of hair each be represented by a plurality of

i mge pixels 30 stretched out in a line as shown in FIGS Next, the inmge
pi xel s 30 whi OA191aRIS. halbwtrates a flewsbart atithe calcplgting andbannbying stap ef Fifade i s

di vided 415 into a predeterm ned nunber of subpixels 32. [0029] Foll ow ng
whi ch, the step determ ning 420 the nunber of subpixels 32 that formthe
replicate images is perfornmed. Typically, the wwdth of a hair strand is
smal l er than a single inage pixel 30 and may conprise a plurality of

subpi xel s 32 instead. The agkyrld JestFEbn 6f teWhBIvtRES 32 that formthe hair
strand in the imge pixel 30 are typically less then the predeterm ned
nunber of subpi xels 32. Referring to FIG 6, the imge pixel 30 illustrated

has a replicate image 17 of a hair strand taking up about el even subpixels
32 of the si xi0820 Aubpibed for3isplayinge andragpedifying| hado. color7 Witho30]preferred

e 8o U i e S b B ESS, 17
eplicate | agAL U SR THY ] ST il Dl FRSEORLHCLS g0, v
the next 44S gepldif¥cart, RURvAhAL the tdvenfBh nERtR haBeRd wifRut adYdasls13 S .

When all 440 the replicate images have been anal yzed, the anal yzing step
13S of the regpdmeaf the doREMmag ROSbe ddauvibedrat lenpthvdtas 430toaobbcurl thel ifftdtion xel s
30 have been anal yzed, then the next 43S image pixel is addressed and the
step of dividing 41 S the inmage pixel 30 into subpixels 32 is repeated

until the stﬁg of a%plying desired Hue to_subpixels 32 is caonplete. [0032)
Referring to BPHIRefemBet0e FIGH, et ad L0 P40thgnmethiod farndisplagingapedi at ed

Hue further conpri.ses the eps ,of . det er.ni ni ng, 710 th ver.age Hue.of the
Subpi xel o 32 THEEHRE FHESS ob FEEFoIS0in  RIEr Bt PR PG TE Sl EP e

t he average I L t I e, i xel 7 e

i mge pixels avgp? ﬂ’gmgb:l&g%%1ﬁue?%éoItﬁgrrehgg%%eg(kj@(%fn%gs%sx\gps%tIzérgéoélfngacp

cal culating 140 thepRtyl fRgtuirbeaiapatibaby thel@agnels theEbegon’s NRadexThd 2S

i mge pixel is addressed and the step of determining 710 the average Hue is
per f or med untpdreritimaget Kpowoild siggly ok adull ¢olsr infree &v bettayaefient theseffertpof edled.

[ 0033] The second i mage 20 which conprises an i mage of a bush of realistic
| ooki ng hai r Bedifigefiongnithe Baihpdi fi ed color to sinmulate the tinting or
dyeing of a bush of hair according to the desired Hue. This second i mage 20
is then superinposed 14S onto the parent image in the regi on where the
nodel image 1 S was first selected from producing the final inage 2S. The
final image 2S is thus the parent imge 10 of the person's head show ng the
facial features and particularly the hair on the person's head with a bush

Y 1 . . T




. desired Hue received fromthe user input 125 while the Intensity and

Saturation have been retained. [0034] It will be appreciated that various
nodi fications and i nprovenents can be nmade by a person skilled in the art
wi t hout departing fromthe scope of the present invention. 9 Cains 1. A

met hod for simulating the dyeing of a @ser's hair by nodifying the
appearance of a parent inmage of said user, said nethod conprising the
steps: a. receiving user selection of a nodel inmage fromsaid parent imge;
b. receiving a user input for a desired plurality of replicate inmages; c.
recei vi ng a Uee22] iNgputthé stepdefSiecadngilidy adsen sebdtiam gl e nafdel obegt il6nframch
desired translation for said plurality of replicate inmages; d. replicating
sai d nodel | rRaERat inagsrlfds carrigdiogt. piThe sty wsing e plurdliy eofselegiéan peivisnkd sai d

desired I f i. d id | atj on; e. | yzi id pl [
dost 1o 200 ol B8 Bk, AR P LS M MR UE T SheBll * Y
plurality of Arﬁﬁﬂlééqgér(%n ﬁqlgf‘e%eikzgd ﬁ)%(?ﬂ)'il(%ﬁe ﬁ%s%I%ﬁ %ﬂ&bkf@igl%gggﬂg & the mc]del

superi nposi ng sal d seco mage onf o paren mage to producé a trnal | mge;
wherei n said jggeory i mage is superinposed onto said parent inmage in the
regi on where saird nodel imge was sel ected.

[0023] Following which, the step of receiving 125 yet another user input for the
desired Hue, desired angle of rotation and desired translation for the plurality of
replicate images is performed. The model image is then replicated 130 according to
the desired number of replicates to produce a plurality of replicate images having the

desired angle of rotation and desired translation. These plurality of replicate images

are essentially replicates of the model image 15 that was selected by the user.

[0024] Color values can generally be defined using the properties of Hue, Intensity
and Saturation. Collectively they are often referred to simply as an acronym HIS.
By varying the values of each property, millions of colors with varying degrees of

shades and gradations can be described.

[0025] The color value that is user determinable is the Hue, while Intensity and the
Saturation values would be retained so that the original shading and effects of light on
the hair in the parent image 10 would remain unchanged. This results in the realistic
look of the second image 20 especially if it is superimposed 145 onto to the parent

image 10 in the region where the model image 15 was first selected.

[0026] The angle of rotation determines the angle of the first replicate image to the
last replicate image and thus the spread of the plurality of replicate images to form
the second image which is the bush of hair. The translation determines the distance

the first replicate image to the last replicate image may reside in. The plurality of



. 2. The nethod in accordance with claim1, wherein step e. further conprises

the steps: i. determning plurality of image pixels that formsaid
plurality of replicate images; ii. dividing said plurality of imge pixels
i nto predeterm ned nunber of subpixels; iii. determ ning nunber of

subpi xel s that form each of said plurabity of replicate inmages in each of
said plurality of image pixels; and iv. applying desired Hue to subpixels
that form eaebplithtes aieckhph tihdbintyyspated withinakik dedirtddRaslatioreaminley rapdbly

plurality of inage pixels. 10 3. The nethod in accordance with claim 2,
wher ei n st ep withif thig desired¢ angle.i ses the steps: i. determining average Hue of
subpi xel s in image pixel that forns said replicate image; and ii. applying

sai d average hue to said each of said plurality of inage pixels of each of
said plurali epli,cat e i mages,..4. e.met hod..in accaordance with claim
1, wherein ei%%gi)fﬁeé‘gi % &I5Pi g’it @a}yﬁé{’ﬁegggsthgnpr"‘r’iaﬁﬁ 8? rﬁﬁéctafead’a’a%qs Fai r .
5. The met hod . rr?&]ﬁ rsqlz?gr:& ¥ aj s ' i | S an
i mage of a b gﬁﬂo 'gljr a\g/id%\%;eg I—ﬁn%)eél%l ?%%lgae(éé@?{ol%lggagﬂgtﬁé?%ggﬂ?gmg@nﬁ)l ating
the dyei ng ofthéreph&ite fndpas fo prvdidedi §acbnd irhdde 28D PERY R06R1 Riagd 20 FoRiptisésTge
of said user, said nethod conprising the steps: i. receiving user selection
of an inage ahimagsofartaisiobf mealisticf looking haid spandsrwith eagedifiéd coloretoedimilag a
user input for a desired plurality of replicate inmages of said strand of
hair: the tinting or dyeing of a bush’ of hair according to the desired Hue. This second

image 20 is then superimposed 145 onto the parent image in the region where the

model image 15 was first selected from producing the final image 25. The final image

25 is thus the parent image 10 of the person’s head showing the facial features and

particularly the hair on the person’s head with a bush of hair having a modified and

desired color to simulate the tinting or dyeing of a bush of hair on the head.

[0028] Referring to FIG.4, FIG.5 and FIG.6, the analyzing step 135 of the replicate
images start with the step of determining 410 the image pixels 30 that form each of
the replicate images. All representation of graphics and pictures by computers are in
pixels, which are the smallest unit of representation in computer graphics. The
replicate images which are images of several strands of hair each be represented by a
plurality of image pixels 30 stretched out in a line as shown in FIG.5. Next, the
image pixels 30 which have been determined 410 to form the replicate image is

divided 415 into a predetermined number of subpixels 32.

[0029] Following which, the step determining 420 the number of subpixels 32 that
form the replicate images is performed. Typically, the width of a hair strand is
smaller than a single image pixel 30 and may comprise a plurality of subpixels 32
instead. The actual number of subpixels 32 that form the hair strand in the image
pixel 30 are typically less then the predetermined number of subpixels 32. Referring
to FIG.6, the image pixel 30 illustrated has a replicate image 17 of a hair strand taking

up about eleven subpixels 32 of the sixteen subpixels 32 in the image pixel 30.



.11i. receiving a user input for desired Hue, desired angle of rotation and
desired translation for said plurality of replicate inmages; iv. replicating
sai d user selection of said inmage of a strand of hair to produce said
plurality of replicate i mages having said desired angle of rotation and
said translation; v. analyzing said pIJraIity of replicate inmages; vi.

cal cul ating and applying calculated Hue to said plurality of replicate

i mages to produce an inage of a bush of dyed hair; vii. superinposing said
I mage of said bush of dyed hair onto parent inmage to produce a final inage;
11 wherei n sdPeR6] wafier dstermiriing $sthe ofimbgreaf shbpixels 32 furping thegsplitatninegs ai d

parent image jn fhe region where said user_selection of said.i e of a
Serand of hai 178G Si6a] LHRRIYINg 425r0e PriHR tadonHaNEs W2 Waam}‘g%t%?

wherein step e ..further rises. the steps: i. determining plurality of
I mage pixels'§R%¥&?%¥§f%z%§%gkﬂpéiity of replicate images; ii. dividing

each of said plurality of inmage pixels into predeterm ned nunber of
subpi xels; iii. determ ning nunber of subpixels that formsaid plurality of

replicate i ngoes]ilfakagh th insaat Pixelsi3hdviebeoh ahdad, Hex@labizingnepy 138BP! yi ng
desired Hue to subpixels that formeach of said plurality of replicate

i mages i n eacthe odplisate impgeumavdston to thei nertyéd Soeplédate. inthge Tihel atetepbichte mmages
accordance with claim6, wherein step f. further conprises the steps; i.

det er ni ni ng AFeraalazed d38+ %lsrbi%kle%oo the rephigee p}m&snﬁ% becyr aalyzedy the

replicate analyzing step 135 of the replicate images ends. However, if not 430 all the image
pixels 30 have been analyzed, then the next 435 image pixel is addressed and the step
of dividing 415 the image pixel 30 into subpixels 32 is repeated until the step of

applying desired Hue to subpixels 32 is complete.

[0032] Referring to FIG.7, the step of calculating 140 and applying the calculated
Hue further comprises the steps of determining 710 the average Hue of the subpixels
32 in the image pixel 30 that form the replicate image 17. Next, the average Hue is
applied 715 to the image pixel 30. When all 720 the image pixels have the average
Hue color applied 715, the step of calculating 140 and applying the calculated Hue
ends. Else, the next 725 image pixel is addressed and the step of determining 710 the
average Hue is performed until the step of applying 715 the average Hue is

completed.

[0033] The second image 20 which comprises an image of a bush of realistic looking
hair strands with a modified color to simulate the tinting or dyeing of a bush of hair
according to the desired Hue. This second image 20 is then superimposed 145 onto
the parent image in the region where the model image 15 was first selected from
producing the final image 25. The final image 25 is thus the parent image 10 of the
person’s head showing the facial features and particularly the hair on the person’s
head with a bush of hair having a modified and desired color to simulate the tinting or

dyeing of a bush of hair on the head. The modified and desired color is based on the



. image; and ii. applying said average hue to said each of said plurality of
i mge pixels of each of said plurality of replicate imges .
. Ah@». A9. A{. Ah. AY. A. Ah. AFO. AL. Ah9. A{9?W7SY_T)! v
TVzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca] caU ca] ca] ca] ca] caU] ca] ca] ca] ca] cTa8Z07eFU] St

"I #k####' ) +++zuoj e [ UY] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
]8361] ca] ca] caldestsalistebiots Abmahe addr Githue 225 Whaatieahtnsily andlSAdBaod hadAnsS| 88
<$<y<<4---’>4@§@mta1ﬂmd"YU] c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7@aBA: AABIJCCC#D4An5| 888
9::+; 6;

ca) va) cal oal CUPLILATH BR EhE by B B AT Eaf g o Iprolien s L]
a10u0x () - STUFEOSH R URTER %”fé’%ﬁﬁ?é%‘&g}ﬁf@h% el gen

10908 () - M 190dok) - bC310%0 s10% & ()- 10% & ()-F10% & ()-,t10% & ()- 100
100 100, 109%0% ()-)!




. v . dEbC310%0, 10% & ()-' 10% & ()-%0% & ()-#10% & ()-3 10% & () -y

109% & ()-  QRSTVbC3109%B- 10% o0& ()-F @10% o0& ()- 10: 10:

10: @10% & ()-L1mL0% & ()-/10% & () - ZXxmbC310% s10%4& ()- 10' o 10' o

10' 0610% 0& () -, 510% 0& () - @10% 0& () -S

10% 0& () - 0edEMbC310%0y10%4& () - 310%4&() - F 10%4& () - 10%4& () - &10%& () - F
10944& () - FUJYNC310%0 10H 10H 10HS2109%4& ()-' 109%4& ()-$

109448 () - 10944& ()-s10944& ()-]St "f #gHhdets: /

1. A method for simulating the dyeing of a user’s hair by modifying the appearance of

a parent image of said user, said method comprising the steps:

a. receiving user selection of a model image from said parent image;
b. receiving a user input for a desired plurality of replicate images;
C. receiving a user input for desired Hue, desired angle of rotation and desired

translation for said plurality of replicate images;

d. replicating said model image to produce said plurality of replicate images
having said desired angle of rotation and said translation;

€. analyzing said plurality of replicate images;

f. calculating and applying calculated Hue to said plurality of replicate images
to produce a second image; and

g superimposing said second image onto parent image to produce a final
image;

wherein said second image is superimposed onto said parent image in the region

where said model image was selected.

2. The method in accordance with claim 1, wherein step e. further comprises the
steps:
i determining plurality of image pixels that form said plurality of replicate
images;
ii. dividing said plurality of image pixels into predetermined number of
subpixels;
iii. determining number of subpixels that form each of said plurality of replicate

images in each of said plurality of image pixels; and
iv. applying desired Hue to subpixels that form each of said plurality of

replicate images in each of said plurality of image pixels.
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image; and

il. applying said average hue to said each of said plurality of image pixels of

each of said plurality of replicate images .

4. The method in accordance with claim 1, wherein each of said replicate images is an

image of a strand of hair.

5. The method in accordance with claim 1, wherein said second image is an image of a

bush of hair having a modified color.

6. A method for simulating the dyeing of a user’s hair by modifying the appearance of

a parent image of said user, said method comprising the steps:

i. receiving user selection of an image of a strand of hair from said parent
image;
ii. receiving a user input for a desired plurality of replicate images of said

strand of hair;

iii. receiving a user input for desired Hue, desired angle of rotation and desired
translation for said plurality of replicate images;

iv. replicating said user selection of said image of a strand of hair to produce
said plurality of replicate images having said desired angle of rotation and
said translation;

V. analyzing said plurality of replicate images;

Vi. calculating and applying calculated Hue to said plurality of replicate images
to produce an image of a bush of dyed hair;

vii.  superimposing said image of said bush of dyed hair onto parent image to

produce a final image;
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steps:
i determining plurality of image pixels that form said plurality of replicate
images;
ii. dividing each of said plurality of image pixels into predetermined number of
subpixels;
1ii. determining number of subpixels that form said plurality of replicate images

in each of said plurality of image pixels; and
\2 applying desired Hue to subpixels that form each of said plurality of

replicate images in each of said plurality of image pixels.

8. The method in accordance with claim 6, wherein step f. further comprises the steps:
1. determining average Hue of subpixels in image pixel that forms said replicate
image; and

i, applying said average hue to said each of said plurality of image pixels of

each of said plurality of replicate images .



