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METHOD OF ANALYSI NG SKI N | MAGES USI NG A REFERENCE
REG ON TO DI AGNOSE A SKI N DI SORDER Fi el d of the
WO peN#378h This invention relates to conput er - BETHEGE2009/000190
der mat ol ogi cal di agnosis and treatnent of skin
di sorders. Mre particularly, this invention relates

to a dsysteméﬂ%o;@mmﬁsp\.éwﬁﬁgs GEE IR skin of
i sor ubTREFERENCE REGN 10l piAGNGRE A RERSERBER 1 ¢

invention relates to a systemthat captures a suitable

i mge of facial skin and provides processes for

identifying skin disorders in a region of interest in

the image using a reFigldathedayension rom the i mage.

Sunmary of the Prior art It is a problemthat

der mat ol ogi sts, general practitioners, and other skin

sp@hﬁdﬂ‘i’%%@n selpies tﬁmq@t%tﬂlc@%d%m@q@maigilmesns and treatment
of sl@P"Héo‘PﬂérE‘g I\t/lér%aﬁéméﬂlarﬁif & ihvRHfor |Félé‘teg'té(?ﬂr %%Eén 4t &ptures a

tines the diagnosis and treatnent of disorders are .

suitablesimposroft i eidjbedy Pad apH JuecREEPD A idgntifyingldiyidiserders in the
imagkh eS@ HBﬁ:ﬁbé{rﬂ&le tmerh\)%ﬁuéﬁ fpstbe® Ry &@n man@sﬂtur% a suitable

persona or envi ronmsnta factors. Furt er nor e,
imageeefsfaciahelfin 2p¢ nievidpserocetses forr @antifking Sb?"o@?%’(ﬁ?@f 'ﬂ eenreglon of

interb & ih B iRAGE NBINGRIR et egidRInRAT thkgmagser vat i ons of
caregi ver.” Thus, the neasurement of progress during

treatnent is often not accurate. Therefore, caregivers

are often late to regAMALY 8f tHaddriciargi | NENt is not
responding to the current” treatnent program

Furthernore, caregivers are often not able to show the

Dr R% Q?Fob%im halt Géﬁﬁﬂsﬂbls&r 86N dractlioRérs! &Y oth8r &S Yh&ialists
ient that progress I's being made. Therefore,

Oftert Weg% PERRIEME iagnasing and "éﬁ@oﬂﬁéﬁeéﬁﬂ?ﬂi aft Yariaug gsiin disorders.

Ofteh i e @hd Rfiagrnbsiseamd ftr‘é%\trﬁérﬁ%fo&b&gie?sﬂ@rér%bé@rdrn%e subjective
treatnent of skin disorders. One manner that those

obsegygliong @i CaIReIVEF 1 Hisse saGAoTToRA I er‘fegg%gnanarwmber of

persBRd)i dro&mi@nArehRal GREEEt | YarthSmof®ORePrREQHEMBEE of progress of a
However, the use of inages presents many proble

treatgmient progian GHER irelip S MbNGIRFTE Y BHPiedkd PLRgER Of caregiver.

Thumn@%a@e@mén@l%ny gyéésgddrla@ t%a%rﬁeﬁtnfé SFehQfot tccliB®. Therefore,
afflicted area of skin. unmber of environnent al

caregiyeis e GHep 'afer @cfecaamz?nﬂgaé %@lwtam Aoy £¢sPopdipg dp g current

treath‘ﬁehﬂ ogfénh NEgRRerHoRs &ardifplersigre ditdh rivh abl@% shbWithe&Brogfsss of a
ghti n?%of the room affecti ntgqthe col or of an

treatm?abgrogéﬁra é BNt 18 rapsHies thenealient dhalvrrogress isaReing made.
ThereRipé, Uthese tdkflet AOMeabt esib i stihshRPt sHiviRy 38dind better systems for

diagnosing and monitoring treatment of skin disorders.

One manner that those skilled in the art have sought to make diagnosis and
monitoring more objective is image processing. However, the use of images presents
many problems. First, diagnosing and monitoring of skin disorders depend upon
identifying the size and color of the afflicted area of skin. Any number of environmental
factors may affect an image and an analysis performed using an image. These include,
but are not limited to, the lighting of the room affecting the color of an image, and the
angle and distance from which a camera captures the image affecting both size and
shape of the imaged area. Thus, conventional images do not offer an adequate

alternative.
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shape of the inmaged area. Thus, conventional inmages do

not offer an adequate alternative.ln the past,
WM oen¢irss syst ens have been proposed to try t oP@F/8G2082000190

uniformlighting, canmera angle and distance with

respect to the afflicted area to provi de consi stent

i mges for use in analysis of the area. A first group

of prior art systens provides a hand held device to

pl ace a cone over a small portion of skin to bl ock

amibh dhet PhstgmMumegousnaysieresm havé heengirepased fokirn taimptevide uniform
[
lghﬂr"?; &ﬁéelr%\/awgkhar% él%i@lﬂ{::és ng?é\/ﬁﬁggﬁ%)ﬁ@@m Eeﬁ é:rg? g%kflg&fa@r&onmstent
lma@e%famealntamabfamcefrtbe area. nafjest ofoupieé pri art systemp lpeovisies a hand
held! l28E %,
neld RRRE (©51e5k 5 e DUEL E SRR FEHEERE S RElobB FALIRL fffing and then
I"urr@@mthmkl@ Wndespthe ons’ WIthna lighiingaystest. ABe deviceimayi thgn provide

iew t%@t WiewPiHeS MmN EREkirf | Sfimagk! i
e S o VR R pERGor S comef 1o, BTkAE ff B! & tho siin
Examalesﬁf thgsepm%n@rt Nuﬁﬂ@ms gre2dasanbed ierfeB t Patant' mevbere 2,364,376,
entlt?er(‘jd W Rhi ﬁé%fon'\@ﬁﬁ lE:."x!':l %a%gh rhgo;)@Féi‘u@t Al e ﬁa?ﬁé’gﬁl Adron Clinics

hazaka; US Pat ent nu entit

Limitegoy DS’ PRI Naraberp 4%@5@ @mt@ﬂf%ﬁi@s Coaditier Apalyser for
Cos%Yc%glstéJSisg@éoe% VA, @9@&&@%6%8%2@709@& erhe‘ﬂ)ewce and

Der noscop %i( um nescence Cross an
va

Metipgeh Earll\@qaspﬁm% aPargretess isetng o P@?azﬁmw%\ﬁ.Pat%Mmeer 5, 825,
502 P@ﬁtﬁ@ﬁ ‘Délick CRE I8s N MREgSH Ot/ Wa@%gissggé 't&'l\ﬁé&lersb'sn patent

%Aﬁ paratus" on behalf of Shiral
Publw@%} é’r@P Ol 4@2%@@“%@elﬁrapﬁpow\ﬁpd@@lr\e§cwatEr§mfma@;@ross and

Paré?lfel %Iéhztahéﬂ” AN HRRalY | sMadLIRAL/ Shd | 08I @Gt PUSIlC‘éh(SF? Number
ted. Therefore, these devices are not |deal for

200%(9%%1@91 eglitashDein £ARserdne f\eperaiuli e repbel ofushiraiset al. One

protRETR Vit théREhA K ReWicvitcBRY tHa€ s§r@£c%aé* Kieihad chb8Siewed and/or
anmount of skin such as a face or back of a subject. A

imagegcahend fBpsoimifsc or Paisforay Beamsenisy AT JobjtheL i diagnosing
and/éf Tahal?slﬁ@%ﬁiﬂr&g@%rsvﬁl]cﬁrhs{ 8&Hd éft fhet Itk% J\/hl@ﬁ‘tmé?}PBé isBbadOover a

skin on body part such as a face. This second group
'arg%ﬁmgy@ttoéﬁ%méf%ﬁs Briasa erebagk ofip sulinet aI |y encl osed

conpartment to block out anmbient light and a |ighting

systen1|n the conpartnent to provide the desired

| ArRSCARY BBUP APk A SyBlemSaOideTPYSiRIBS iHh geqsaRastment which
regdBﬂéﬂﬂ% “@’t %E'ékﬁ‘?o si@filohtd 85’%1&@5@@ 88 Bs haghsf §€cond group of
n

ecor di ng al yzing Dermatol o

Systefaﬁdaftﬁv P dRevids st Qk?%‘??@g compart mq%d\%\b&c%'% jpgbient light

and Sé’ﬁétﬁﬁ@; dpﬁémnmhdoé&wpa}@néhte@ﬁm/@eftﬁé déﬁi@dﬂ@h% fdr'&fésskm such
fromvar

as JHHBRL HoUS FRT TWiber BSRRABY e ey Stemng Mathatbir Espmining,
Recétdinge s An@and DathBfgical Conditions” issued to Skladnev et al. However,

this system does not provide a camera for taking pictures from varying angles or a
method for holding a head or other body part in substantially the same position for

different examinations.

Some of these second group systems do provide a head rest and other devices
for holding the head or other body part in place while the proper lighting is provided in the
compartment. However, the cameras provided in these systems are either fixed to
capture images from one vantage point or connected to devices for moving the camera

within the compartment. The use of devices to position the camera often makes it difficult
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Sonme of these second group systens do provide a head
rest and ot her devices for holding the head or other
whowy/14a83 i n pl ace while the proper |ighting P&I/SG2009/000190
provided in the conpartnent. However, the caneras
provided in these systens ame either fixed to capture
i mges from one vantage point or connected to devices
to cfa?furémlm gst#&nc&%ﬂwtﬂl*%é‘ {dMe OR Al SiRE Ny suB?eqLﬂJ%ﬁt visits.
viceés to position t amera o en makes
Furtgriore.u fher ose agit thee deviagfe ften omeakesh Soevenent | G}f tme cgmmpta time
conéﬁ'nﬁ?ﬁ\g‘?1 %ﬁg rHo?hérébrﬁ%‘ hseq ';@ﬂéntvérﬁ;'lotséd il l{ﬁ% I%Sﬁ]ggﬁﬁ'uenf h%uHﬁ Second
of the ten

evi ces kes novenent caner a
groupoTYstamshereadegciiRachier 49 Matend Publieaiion é4$04@ﬂ688>‘§b@ntlfﬂﬁd r%/stems
t 3 I i . .
and ﬁ/@ms ggfﬂg%rppégg{&nﬁ t&?gﬂsgf(}m‘ % 1@%@%’%”2&?}%% WBESBypblication
Numbsygp%‘ﬁ%’i?é pelitteddSare imaying (Revice Analbpbak oéMoskaXnCorporation'
and U@Qgtenppulgfégﬁérf 2@66/@@?@?5 é’?@tl&l‘%hﬁ%b@ﬂ with Probe” on
575, entitled “Face | magi ng Dev % on bel!w {

beh%ffo'fl‘ﬁﬁypﬂléﬁ for poration; and US Patent Publication

2006/ 0092315, entitled "Skin Imagi ng Systemw th

Probe" on behal f of Payonk et al. A third group of '

pr Adhirgaroupyafi ies aflewstanredessibes Rystemathatdeesiveimages of skin
and ﬁd@:ﬂ@sd&éc’é Kt Bleﬁﬂgwe'sde?rﬂit Het:é(m%ﬁg%t ﬁro@ﬁcttﬂrqma?hgﬁt @%mples of

recommend a product or treatnent
thesg pystams ase é'sé}ﬁo§%<li 858 neipnts, ﬁ?étoé’ﬁt e'@""@? {Skipdmaging ‘and Analysis

Syst@ﬁ*ﬂ's' tathMeﬁl’@dQ” ligRdHdN 9o aRflehiaRd Y e sal SYQ%oer@S apgtent Publlcatlon
to Hillebrand et al.: UsS P

20040175008 Pued GHORBS0OBIs Bging Mthodkcant BPagFR 1o behalf of
Eddde@egéth WVRIWeQEr, ashe RRRINA 48 ofRR REHA fuehtiryFIda¥Bsa 8bdy area

al . However, these systems are often used to identify
such,a% a5fage \A&fhb%%mlsa?%@rm defects pag ereyiden lite afingnanrglysis of the

conditdmedr stelies asmatrdd I%rofﬁbﬁi%rlnbtéddear@iysﬂ% %Q}éé@oﬁ/epfnuit‘b?e uses
condition or provide a nethod for nonitoring and

on apieifsi ng progress over multiple uses on a patient.
Thus those skilled in the art are constantly striving
systemthat can quickly and efficiently

d
ok 5%0%@%35'&8&%# I ge %%FP"%?NMS"%\V“%EWMWP & G ghat can

quuclay tae %fffofewﬂy alet iitlges \bF @Viage! gariforddtch bady P& sU@n adk&ace from
entify and anal yse skin disorders fromth

mU'“eg?pY'ewefaf"e ddfurtiegmigerile & idendly ansernalse siie igstsipes from the

captaved ib§&y. problens are solved and an advance in the
art is made by Skin Analysis Systemin accordance with
this invention. A first advantage of a systemin

accordance w th t hsanma9ofitRe Inventibat a corrpart nent
is provided that provides desired
The above and other problems are solved and an advance in the art is made by
Skin Analysis System in accordance with this invention. A first advantage of a system in
accordance with this invention is that a compartment is provided that provides desired
lighting for imaging areas of skin parts such as a facial area of a patient. A second
advantage of a system in accordance with this invention is that an array of mirrors and
other easily moved components are provided to allow a single stationary camera to
capture multiple views of the area in a quick and convenient manner. The array of
mirrors can be replaced by an array of cameras to capture multiple views of the area in a
quick and convenient manner. A third advantage of a system in accordance with this

invention is that applications executed by a computer system can detect, classify, and
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l'ighting for imaging areas of skin parts such as a
facial area of a patient. A second advantage of a
WQypa4i785h accordance with this invention is tPeE/SG@2009/000190
array of mrrors and other easily noved conponents are
provided to allow a single stationary canera to
capture nultiple views of the area in a quick and
V. rro
anafy 20 A, Spr R ot 10" SpaEE B 2Ll hChbRR RRpsurpment of the
disopdesagnd pradiessanade during tepsinentafthecdisardei. ent manner. A
third advantage of a systemin accordance with this
invention is that applications executed by a conputer
sy J0 éecerdaneheiviie temidimeits f thindaveatign.ea skinnantilysy eistem may

lncllfcfeoé'ﬂ OQT@cQﬁpJ%é?ﬁoé’hQﬁ s@ﬂ‘rcg ggrrnlePée aﬂB %H@m&tsfygem The

the disorders and progress na ur i n&
imaging campartenent lnq:lnd%sc@@adlaﬂﬁc@nww e@vity tir idovkingafmbientdight. The

light SB(REY ik WbideAths l65\\'/’]’[ §V|§?1§é(o§é£r Al tlh@f‘dr Weebc?d; rPdart The light

I magi ng conpart e
sougsgpayY @fovs%@%ﬁdmérarqeﬁa@p\agz% rbEavigietn or whise Lighsdepending on

the Qﬂﬁéht@'ﬂeﬁg%&&é@dw%é lémfb% infdnRc K ékg 1‘?2(?’ nﬁ(}{/ bd hgébt to control

i ght source is insid e cavit

the @a@aa@m pfi Hst Polgrizagen tSF@e tﬁid&ze dighting TCPfethlel @emturg@um@ee The
polamr ﬁfa?VbéjﬁlOQ%IQr\ﬁéj an'ébftlﬁe%regn ofﬁ%lf %é%@dto éﬂow LRt of the
ht depending on the ailnents
p°'aﬂé¥t@é‘t%fdhe'l' tsome enmbodi nents, a pol ari zer may be used
to control the polarization of the pol arization state
of the lighting for the captured inmage. The polari zer
may N séam@oaameéwn dhexppvify e0d captutas inpaes ohtbakedy parfar@nelysis.

Optl@éﬂ filgkdrenbinef dé\tilé‘esome@rbez add O HnjdrieGonh WAttt P-er I},%nfe"f‘é"% %apture

Is also in the cavity and captureS | mages of the
conyeatipnglo ?0'%rﬁ§| ipGared, l@:l@w@él of yliraiplgt mag@tshi@pe@réw @@ﬁwe types of

skin @6 rdSs %éﬂg defbcfedN) tHesk 'fl@éPSWlé)}'bé mgvélﬁérgi] %cfu%to?@@lt hé&r means
?onventlona colored, infrared, polarized, or

to aligw {ha,Vee &f MagyeaPtERe TderRMAteT Ry stepp ERselRs i image from the

cam@iSM SNt uRe indgrubRIrad aRalydi® ﬁ%ﬁm‘apbtt@ biSteBBKiPGisGR¥AD! €
by actuators or other neans to allow the type of inage

captured. The conputer systemreceives an i mage from

t hen ﬁé’é‘@ﬁﬁcénﬂtrﬁ?h%é”eﬁﬁ)otlm%rﬁémché QR8lysie lﬁ'ﬁ?dv}’o%dslnttn@ following
i mge to detect skin disor ders. In accordance wth

manp s Ehe RS Raes avimagRalA saferenae [rAAN @eEpSentintha natural skin

colof & the Wol pare B termIit f‘ﬁdfﬁ'ﬂ%’ﬂﬁa@%e'AVr%‘éloﬁ'bf ifIB@St thét is an area of
refer ence@%?%gzl on representing a natural skin col or_of

the inagels efl orgRiinefispidets Erasterieed fragdhe Anpgsyi dhe system

thencdetériigdsLoie 6Mabrd SroBRNA &8afn tHacarbany %tér@stb@sm%the reference
anal ed for skin disorders is determ ned from

regiqr gty referRace (R adiAtirAEH I el e disaisersyin the probjany Brearase then

clas@fieP&nd RestifeofaR@anfysié Bledetetatti Ng the reference
region as a reference for a natural skin color. Skin

di sorders in the problemarea are then
In accordance with some embodiments, the image compartment may allow a

single camera to take single view images of a body part such as a face of a patient and a
split image of a left and right oblique of the body part. In these embodiments, the image
compartment may include a split image device. The split image device may be a prism
device and mirrors in some embodiments. In other some embodiments, the prism device
may be a prism for refracting images from associated mirrors. In other embodiments, the
prism device may include angled mirrors that reflect the image from the associates

mirrors. The prism device is configured in the cavity to be between the camera and the



10

15

20

25

30

35

classified and results of the anal ysis are generat ed.

I n accordance with sone enbodi nents, the inmage
W@ arpa#i’aeEnt nay all ow a single canmera to takeP&l/8G2089/000190

vi ew i mages of a body part such as a face of a patient

and a split image of a left &and right oblique of the

body part. In these enbodi nents, the inmage conpart nent
bodyBart. Thb WiRod TGS
odiart. 7 o g a?@kbﬁfg' F%gﬂ tﬁg\éé\ﬁﬁ t&T%’f%g’?P)Léq,?so body part onto
the enfisaul Hedeg: s Thsrpamqnerls dlegre pesitiowidnwitih sespebietopttiesprism device to
cap‘f{?r¥'ac§pl|Wa§éest%mfﬂﬁd ﬁmrét%rl%er ghd chte'agrgd Elﬁg%?tﬁ'hé [)&W : gart. In these

assocl at ed
emerAjmeats s wrﬁi@rqhﬂ%tfmﬁ Erecprism devies anth murmrefdeeoovabnaeto allow both

smglérﬂﬁﬁl efrfdotﬂé 5PRj rﬂé&&%f@ﬁ@ﬁo ;E)ér?{)st% c-:gg)?u gﬁ' R @cg&)ﬁéﬁc% Jv“?n some

configured in the cavity t canera
empqdieety. fer PrisnTiged mirmost e e cent@degubye dainarashie (zammr‘eylmages
sholwihd £filsESibe bﬁ@g%éc&fdégfoibtﬂg%oﬂ Lonto the prism

device. The canera 1s then p03| oned with respect to

the prismdevice to capture a split inmge showi ng a

fi rlﬁ%c%r@ﬁn@\ﬁltrﬁﬂﬁtﬁ@i‘)@ﬂbé&iiﬁ\% gf atrP s@ﬁ%ym?)zéfso beqncluded in the

t hese enmbodi nents, It is er ab
cavige ShedeslRand s Fenfigupd Iﬁé%b@\@yﬁ@ pasiliasuihe dody Qavfhgﬂ esubstantlally

con¥iafWpa&ifort hﬁtl’%océ\ﬁty'\ﬁﬁg?éaﬁgn e érjrrﬁ r%aqn E%bggﬁﬂents that the
e

captured. In accordance wth sone I ments
Cowﬁﬂmﬁnéﬁdlw ferorapturing ivageepl hiedac yhe sk ptasd teay further include

a cHiRRist HEfilcaBEah RN hd fekBtasd ﬁ)e?]l%?)da @hlﬁ‘?&%fjmsthg fhdenture.

of the body part. |In accordance
enbodi nments, a rest stand may al so be |ncI uded in the

CaWhta\écor-cﬁB@cer fh a%r@fé‘i're'dserﬁl%lflm%‘tr e inﬁﬁgtehzf‘on‘ﬁ?a\ﬂrﬁéﬁttlﬂbludes a

osition the body part in a substanti cons
bacEa@ptwaana first sida w@amoya fpgandrsideavalb rA fiest mweordaﬁﬁlwad td gaid first

S|de€\ﬁblpdhdfﬁr§e%oﬁchﬁﬁrrc§rh§ HRERAb e 8bcdrd éi'&ee%aﬁ or'l'hg%tsMFhlﬁg of the

i mges of the face, the rest stand may further

it ATk SROGTS FIIGRSF | i Asiusiatp | Resdeietibe thon POREOR®f the aniors are

adjus@daby evingChié MirdtQarfe§dcohd sﬁ&bew'anéqudf'é@r toleﬂlow the side walls to
accordance vvlth a preferred enbodi nent, the

MOVEQ SaFItFUES Myl %%%CWGR the Backwaine wadl by hl@ge%u dlese hinges
may¥s8 movaélby cERAING ar dteueH clonn@ctta,a kSbad HindY, 1S

affixed to said first side wall and a second mrror is
af fixed to the second side wall. The positioning of

t hahkiimabe @Bﬂﬁéﬁﬁ@ﬁ‘ldmﬁy lserificlide 8dbySbAHNG: in accordance with the
e_positions of the mrrors are adjusted

er
prefweérﬁm%ﬁsxq% f Fhestorapryes & derpt sradialiygncioses rth@rcawty gad may
includlel mwvém\@ pélhéi@ 1Al dah Beoacg@é’t@d td 'Poﬁ)cﬁ'tﬁé ahidre hgﬁty R&ead guide

ci E g%t he back si hi nges.
MaVHRIPRY ﬁb‘ﬁ eosRysT é“%)‘f’x@aﬁt"?telthﬁ% ﬁ@“ﬁﬁ“ﬁ@@tdaﬁd in aligning of a
head eﬂ@tﬁéﬁ estytiarteR elsubjedaR. caplife iMBGS ¢t ATREY bITRE LuBY.

al so include a top covering in accordance with the
preferred enbodi nent. The top cover at |east partially

engi @eesrdam QAN domaehdBRIments of this invention, the applications for
analyzing an image may be configured in the following manner. The system may
determine the reference region and regions of interest in an image either by receiving an
input of the regions from a user or by using conventional feature identification methods to
find areas of an imaged body part likely to provide the reference region or a region of

interest.
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i ncl ude novabl e panel s that can be adjusted to bl ock

the anbient |light. A head guide nmay also be affixed to
W@ hwog¢i78F and extend into the conpartnent to BECTESG2009/000190

aligning of a head or other body part of a subject to

capture images of a face of ghe subject. In accordance

wi th sonme enbodi nents of this invention, the

AP PORES ARl B8Bh Ak e Ahid TBOR IR DS -BHT RS rocess
of deéEfOéﬁ@ nts-‘éalerr@graaﬁ raaydbe pgif@nsddn thenfollowsy mamnanini avegeiance with
son?é ERSBdI%nfse&th\é'lﬁ\%nﬂgn' ﬁﬂg;ﬂrg sg I?Jgterr% | gnr?tsne;tplp E]PP(cSI color from

convent sature g
the melﬁolaéhe @eferiende aegiors aod camputeagaecbldaodjfyerpaa:a fromkieé yatuval pixel
r e

cold? fBP’F%Zr{ H}@I in 5%&8&?]‘ n?[glgagpr gﬂe%nﬁlgegh%{%e of élaﬁe [eference region
and/mrtr@m@@ of lateéesd orayrhe mmfmallzd%prmr txparforoingdat ealcilations.

probl em areas may be perforned in the foll owi ng manner

in accordance with some enbodi nents of this invention.

TheAfsr daesdorddifferente ebeachnzixel ik regisebf nidrest is delmmhed, pixels
A e
VBl Do Sepich i & S AERR GRIRELCTIG et Eq groves o
pixgls frong é@idoﬂde@flﬁedwme@sﬂwawmgesmmn celoi rdiffpeenaes ameformed using

h&died i d/ S
Co DA BP A AAVRRC  The SRS i B IcE el Yt gl gy sets of
Conﬂ?ﬁe%%%ﬂeﬁlf'ﬁﬁ@fme of each pixel in a region of

interest is determ ned, pixels having a col or

di fference greater than a threshold are identified.

Li e scaerdands with geeepembedimieris| of the dnvestipnl the etetérfigug of like
|derﬁflé&|g$odiﬁvlb%ﬁ%hﬂbéi 3k tﬁé’lfafomﬁjr? hRMROCE il §nd E)S&[Fe%s begins by

usi ng connect ed conponent si's. The pfoceé
constpctipg fq e8log difiesense pistosramifar e pixels mo’memgm of lirderest. A

dlstﬂltﬂﬁiﬁh inhd R |é3fl‘%Hp§xed| cﬁle‘?(ﬂ?@ rh%ﬂgfgmw HIBPS%@EIQW?&?BEEQ% then

of the |nvent|on the determ
detegmisigs drams thetitelp e modal. hEaﬂbplmlvm the negionef intetieshigving a color

dlfféré]ﬁ:eﬁh@@l@%‘i’eé!@rg!hﬁﬁ thy hi?g(P]nt%FersHﬁltd' ig %e?‘ntlﬁé)d ?é adl?fg eéo%}Ctoference

IStO ramfor plxeS|n e reg
pixely; Eq¢h Rk ”bWerfﬁa'éP of intarmethavingeicaiaredifiarhcehihet is@reater than the

low tirédhoRNEnd R ttﬁHrﬁﬂﬁQQ* Ec_ﬂw's tfﬁ‘éeﬁloﬁc{“i@ r?déjrﬁlr]&f 21 %erqeélbél.r%otl&edlfference

di stribution nodel i Xxe e region o

pixe| apdthesemaingenef the piiely argi 'ﬂwtﬁ@@h €8 Smﬁiditmlos diffecertcerpixels. Each
like ideatFicdRoly IQBIUB& stk p'?xélsdﬁé'l}iﬁ% hedafp tgbéo?fr orSHePence.

di fference pixel. Each pixel in the regio Interes
havi ng a col or dlfference that is greater than the | ow

t h“rﬁé&@ré’ar@@dmihe&ﬁné Bﬁfhe"s@%nmglgnném 8Bl iflvdrition, tge Rrocess for

g/ntl as a nedi um col or ference pI Xe
clasgityifg *’ﬁ&éhﬂ CBW@‘?fe'“pﬁ egia igrrerfogend |bV|dé\ddla@ ﬂsenaraa with eennected

like @ehfi ﬁérdeg]@@pd%ﬁ(;ﬁkéls (rﬁé%arﬂpl&%da%éqéﬁ bl@gs@rngu&chns%lrﬁbqj&%uare
conpect ed pi xel s having the sane type

Prefgraplye therlgssifying of the sample squares is performed by extracting features from

the sample squares and performing a classifier process on the extracted features. The

classifier may be a Bayesian classifier or a support vector machine or other methods.

One process for determining the sample squares to classify skin disorders is
performed in the following manner. First, a primary minimum bounding box including all
pixels in the group is determined. A morphological operator is then applied to dilate the
boundary of the primary minimum bounding box. Each group of neighboring medium

color difference pixels in the primary bounding box is formed into a group of connected
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In accordance with sone of these enbodi nents of the
i nvention, the process for classifying a skin disorder

WO p009/14883 on i s performed by dividing the areaP@il/862009/000190
connected like identified groups of pixels into sanple
squares and cl assi fyi ng each7 sanpl e square.
Preferably, the classifying of the sanpl e squares IS

t
S%ﬁ%gegﬁ?y g? o?ﬁ]lﬁggb&ﬁﬁ cgloplaﬁféelg%é o RiX LI? in the primary
OU@gmga@%dB pleatforeed inthea drews Df |cenn6mh@d lsemaoBaniesi Ansecondary
mlnﬁﬁ@rﬁfﬂoﬁhgﬁ ‘BBXE?S ﬁ%ﬂ%ﬁﬁe&’%‘?te%h &eﬁ?ﬂﬁe&gg%gmponents Each

process for

Sec@'@ﬁﬁy é@lmﬂbmt P@wﬁlﬁwb@kdﬁemﬂ@@i tbeb% enwetyemﬂmn thedprimary ieinimum
bouh@ I mary m ni mum boundi ng
°”bo'bb%#éﬁr§ﬁgé§f?aﬁ?@fes %%nl%tr he group is determned. A

nor phol ogi cal operator is then applied to dilate the

bo%@@édﬁd"ﬁro&é@ for 'd@%rerrmgﬂh é'@glfué}gs k?ﬁ))écccﬁagr%e with other

oup of nei ghboring nmedi um c erence pixels I'n

emt{%’@"?ﬁtﬁ Ph s Bygntemis prifermsd ﬂlmithee@”@\mmg raargvemuflrtsf the process
detGIRRECH ASHRIF fifRhim AT 4P ity dﬂﬁyg[?;g@rfr&q 2" Bup.  The

color difference pixels in"t E undin
primary Boynging b isttherndiyided inte seb ahewuases @foﬁirparrhlenltasazexand a ratio

of p%%ocﬁfqﬁt%l/esmméé'ﬂhr%qt?ﬁ%‘ (i A@ sBPis de‘ferh‘n?éﬂcon ﬁ%c@% th%ﬂq@entlfles

group of connect ed rrponent s. Eac
Sq”%@ﬁ r‘ﬁd‘ihr?gr%%ﬂf%@féhﬁﬁ' Adlereslepishane ratumngtye m\enttﬁad aqweres s sample

squéek MM ¥pdAdiHg BN Hﬂ'@b&%éﬁ@)‘thé Splieﬂolf' rﬂ@r%sf"ana@ lZf‘\%?%@ medium,

are. A second process for determning t
and E@ma@scoiqﬁ diftesRncgapivels withe REeeRSE ie rensatateior @llf@rentme@ of equal

sizet RYBaHek Athi sacReet REVRE shibrsd16r difbeRvhRds 'ﬁEBRﬁ/ o ng)géx squares

fp ?rocess determines a prinmary m ninum oun
of diffgtani 878} pi xel s from the group. The primary boundi ng

box is then divided into a set of squares of a

particular size and a ratio of pixels of interest in

each square in tﬁ‘féefsl&sqr@t'eet@ftﬁ? Reawingge process then

identifies squares with a ratio greater than a

hreshold and returns the identified squares as sanple

ﬁEPe%bOVBeﬁ%@FW?g feAturere aBdiRsYARiEEES of I shinxanalygis system in

accdrﬂér&fe&ﬁ’th Ry intdhtloR B8 deb@bed ™ tHRYEIWing @@!a‘tle& Qleé’cfrlpt(on and are

i ff i xel s. The process Is repeated
Sho‘ﬁnfnftg?z‘ﬂ g@t@'a\é’f“géqual sized squares W th each set

havi ng squares of different areas to provide sanple
sqgares o[Fﬁglfferent si zes. Brief Description of the
Dr tUiRd M EAtgRAMRAREN S 91 Kirs analysis SYaiRMm i aeerrdanss with one

embolintens bf thisdmddnyish;s systemin accordance with this
' Eentl 41 ﬁlre described in the fol | owi ng detailed
BUrta JHSERENGa e PORBVHEIA™: RE o BracsRrIAg wstam rigduded in a

computer in accordance with one embodiment of this invention;

Figure 3 illustrating a perspective view of an image compartment in accordance
with one embodiment of this invention;

Figure 4 illustrating a view downward into an image compartment in accordance
with one embodiment of this invention;

Figure 5 illustrating a side view inside an image compartment in accordance with
one embodiment of this invention:

Figure 6 illustrating the manner in which a split view of left and right oblique of a

face are captured in one image in accordance with embodiment of this invention:
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Figure 1 illustrating conponents of a skin analysis
systemin accordance with one enbodi nent of this

WO paoenss7ém; Figure 2 illustrating a bl ock di agPEr$G1002000190
processing systemincluded in a conputer in accordance
wi th one enbodi nent of this gnvention; Figure 3
illustrating a perspective vieM/of an i nmage

Icgcfgﬁ '{egﬁnhlﬁ%tgbﬂﬂé %rﬁ@ﬂ&e g fgg%?\??%@g&ﬁé\awlh’ Iehtc mera in
aCCatdahn@gléthboefpmbbdlmmt oﬁthaon‘mrmiamtce W|th one enbodl ment
Of lE e BWL%Wa lr? gblﬂ%&NQm'al Ieuosft |r IS S| Toué 5 face in
o 4° TSI oIt B9l P %'ﬁe

e an ar t ment
aCC@M@Od‘? Wéhp%ﬁnlbhdlmenhowmlmmntlﬁm,gur e 6 illustrating

t hqzlg@rgr!firluét% M‘@ ngllla\/lé\p Lgee é@é{vle?t arplé:lel b I% qqhﬂueq o a face with a

obl re cap u ino
refeseneerreging dioMighied inzmdprdante oith bhe smbndmmnt ofithfs lgwafrmOH

| §hedfo ﬂlggtgart dg e;ﬁl weﬁq&%gg gﬁd %al’@ny ?tﬁ Wk Bee with

camefa in a
twoj gifferent arenneisgefr eg®ni bl interesit beigg ahlgmbhtedvmeamormme afith one

emdcfd%erﬂr@ﬁlg{lé ﬂbént% lique of a face in accordance with

one "this invention; Figure 9
i | IFigyreatd Hkglsmatml atflow eagrarage afpracdsef for amdlyaingi ghtmage in

acc&%bhé&"@utl@%@eﬁﬁ&&w\%{gftﬁl gﬁ'ﬁ&pce regi on highlighted

i n accordance Wt merit of this invention;
Fi dugwe 18 iustraing aflpwgliagramplof 8 proeass iforeapetuwingambgés of a face in

acc&rabné \Mtlggﬁe %bb(ﬂ”\%}pp& this |%ﬁtl%ﬂét h two different

manner s of Ion of Interes ing highlighted in
acdigwantd ilystretinhe diovodiagramn of at hrasesmvientreperting results in

acchrHQhk!eewﬂHLor‘lé SHBdiREhNG tﬁ’ism\%ﬂ‘u&{ agram of a process for

anal ysing an 1 nmage I n accordanceé with one enbodi nent
of Ft'QW@ 1%r1%if@tlrama fpwglingranpofi 4 presessafar mtpsaiffingekin disorders in

areéjd)ﬁegr’egmncgf nﬂerQEtQE @3Sorh h C\l@iﬁf1 o %??&Wgﬁtsof%??n\feﬁﬁ& in

accordance W th one e nven
Fi giguse 18 'fﬁUPﬂrQIwraaﬁthglaaram of poggsslior ofbssifymoquxesinftoe region

of intePB&Yih b&ﬁbr&éﬁ:ﬁ'vﬁﬁﬁ drid s rﬂ?rﬂ%?tl%é ieQtp; embodi ment  of

this invention; gure 14 1llTustrating a'flow di agram
of Figyse dée'&%stﬂaaﬁg @I %@udﬁ%gr@fg fok arfirgl Qr@pe@r fori detemaring fsample

squaﬂreé ﬁ‘gt'h@ Redbn bNh@F&SIn é&oﬁﬁ%gé Wﬂﬁ GFhe W%d%t?%%dlhm%n

hi s |nvent|on ure ustratin
d| E@Lﬁ?n%ﬁ"ugtr@trr@c%ﬂ@wmgr@n dersa sggang chc@lss‘on detemaning sample

squdr88irtife region of interest in accordance with another embodiment of this invention:
and

Figure 18 illustrating a flow diagram of a process for classifying skin disorders in
sample squares of a region of interest in accordance with one embodiment of this

invention.
Detailed Description

This invention relates to computer-aided dermatological diagnosis and treatment
of skin disorders. More particularly, this invention relates to a system that captures a
suitable image of skin of a body part and processes for identifying skin disorders in the
image. Still more particularly, this invention relates to a system that captures a suitable
image of facial skin and provides processes for identifying skin disorders in a region of

interest in the image using a reference region from the image. For clarity same
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of interest in accordance wth one enbodi nent of this
invention; Figure 16 illustrating a flow diagramfor a
WO Re0gt14g98Dcess for determ ning sanpl e squar es PEI/862009/000190
region of interest in accordance with one enbodi nent
of this invention; Figure 17gillustrating a flow
di agram for a second process for determning sanple
anc

Bt on of i nter
corf BN sriolp uf P it o, i U Blveind Sifomea drime hroughou
thlsldequ’tlpatl ng a flow di agram of a process for
classifying skin disorders in sanple squares of a
region of interest in accordance with one enbodi nent
of THi$ mventcenitclodes @ehporieats e sapiuphd onadgesi of 4 bnc@nmiatozﬂre then

enc 208 e OB A8l 15 ORCTRAA S it R 8 iy one
skilledire tite) arh willokeatgrizet ﬂnahpwessm delsarhbefdamﬁreuh&se anstrutticns| ored in
soft{/vgpeg Gﬁaféwa?g'o'f] f?rfnw% 91%¥ apea atlft?%d r OC sse%t ;?efrfor%tihg processes

skln |sorders R
desgyifrad em@l raay be exéiuded aveany pmessh@swemmoaneqted &na hb@tork. The

exaEta fodE&sin Sga]ggéféﬁwa&e%u#nﬁa%ge %Eplnc%?l ey Iag @ ?%r*g (rrzgr\gieg Sh of the

cesse dent
PrOQﬂSSMnIt%me o re tinecassingesysédmgusedr BY ersenaee rmegiimpoftartnto this

mvetnﬂgn LR 198 a%e@iéh%)‘noi%@@%ﬁn%ggg@ﬁ&} B R&Qun I n nore

one flrgure ar € reference nﬁnera
t hr oughout thls descrlptlon This invention |ncludes

COmmQpeEnt %sftrgfagcﬁm éﬁél)’/gg% E%?Qrﬁ $108fin g Gocl)’ggnéghvglﬁ 08% gmﬁgdlment

t hen anal yze I'ons execu
of ’[@?sm\@ﬁtl@mcﬁk@sa@lmmw@n 100niaclekes cempiter shstemr t050vahd image

comp8RMERI 780t BRI, Bfe9§§/§t%ﬁ§1€$§%é&§%a fcgflghsafroF Feceiving an image

Instructions s ore n so
from & gamarae(Not sbewrih biguesy by insite imaes mmmrtrtmtplnﬁc ddthesgh shown

as adgoﬁﬁ/(ahlli%ﬁ%l 88k &tg?(ﬂ_crﬁ%@rg 10%{1@%)(1”85 %C%%Sérp&lllsrégégn@e that

connected t0 a netwo rocessi n
comguies systag tdPemayp bei amt iypaof @rm:esﬂeg eievice hewngeacpnooasawf and a

merbdi§ tﬁét%@@tsﬂeaglﬁcﬁ}{éﬁt@ S Qx@cuﬁﬁg‘fﬁes Shilfars aspg)ﬁggtféﬁg 4 téf\é%;ordance

user are not inventi o are |
with fBisdnyasdipgn Asheiove moFltJW@sb askiruterdsyistem He5 amay, béicgumested to

othet p'réde%&hé §§/§§m5+§d1vlé‘%a1lm%/tﬁ/bﬁ< PUST éﬁ&icéﬁor%cgfothgqﬂ\‘;e%tlon may

one” ehbodi nent IS I nventl ahna
e'”‘%fy@? esieredoon r%l@@éyteéohpdh@rcomsctem Arogessing syaatge 120 without

depé?rﬁﬁ? rdAels IhRnti&P TP RLRRerMGE S Mel Qa%agtx QeRldR conﬂgt(rﬁo?n and

g i catl ons for receiving an'inage froma canme
conngedoRs Phagieasrare1gise wsingrerianhige thio iyantiareatd aidleft as a design
choiéd t hough shown

Image compartment 110 at least partially encloses a cavity in which images are
captured in accordance with this invention. Image compartment 110 blocks ambient light
from the surrounding environment and provides proper lighting of an enclosed body part
such as a head to provide images that may be analyzed by a process provided in
accordance with this invention. A more complete description of image compartment 110

is provided below with reference to Figure 3.

Figure 2 illustrates an exemplary processing system 200 of computer 105 in
accordance with an embodiment of this invention. Processing system 200 includes the

components needed to execute the applications from instructions stored in memory in
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as a conventional desktop conputer in Figure 1, one
skilled in the art will recognize that conputer system
Wa®IEsI3he any type of processing device havi PIGL/&G2009/000190
processor and a nenory that neet requirenents for
executing the software applijgations in accordance wth
this invention. As shown in Figure 1, conputer system

e dt essin stem 120
acchBanGB Nl WRBEHGT, Snd skt B J6E 25} W, FeBpARR iR e exact
confipiyratior e eadfe peicessiog csystem Brag chet dnﬂ‘eteymt tahe therexact eshfiguration
eerlﬁ bébg,e % Qéﬁ%ggw @wﬁg%ég(\ée |gr51'gl:!lc%nfkggg] tﬁeh%igsure is given by
Wam@frﬁxaglplaa@nlson and connections of devices are al so

uni mportant to this invention and are left as a design
choi ce. I mage conpartnent 110 at | east partially
endfrosessing syateim 900 includes lﬁ:einnalg%rsceuse]gclamxt (Crd) 205. CPU 205 is

a p’%&%g%?ﬁp}é&n&?& {){S‘ar#))1 ‘?ﬂﬁ hé;d&guorf :Eg(ﬁs%a ga&nlr}?rgﬂwgﬁ?sors that
exegyig Imtwtlmtom@pen thé ghedesgesoin amoeiamb@sxetd the ¢hyeseat tnvention.
cplg%é‘ c@ﬁn&t%ﬁﬂe%f?ryﬁf%vﬂ%e Hd“iﬁgl‘gx?% tE&t(I/{SEXWEgé‘”me%Zo%jbus 210

a process provi N ‘acco
CO”PW&@H%B% ® memories 230 end Z%Sbrtramsmmabd anddmructions between

the ‘ﬁ%mcﬁ'fe"s%t Cﬂ’@i%d5s PPotydsdfgﬁ G RMNEB( % )?r gé]c% Fag dﬁélces to

gure | ust €S an exe
transpgrdatg Q@’(We@ﬂ Qﬂd}ﬁ@ﬁeﬁmdl’@@ panlpbertabde\amae @nelskdlad in the art will

c%'ﬁ%dfhg?r}'b Biis bRk San'dn?ﬁ%mobpg Fzﬁcﬁgz b%gcosf%{kﬁ%gén it Bne bus or

iI'ncl udes the conmponents n 0 execut
5”*’@!}3&'9?@ mit)umﬁry thembussss nd tthe erad toonkiglirationnis el yo those skilled in
the hfpaccordance with this invention. One skilled in the

art will recognize that the exact configuration of

each processing systemmy be different and the exact

conf heHi@hdiQ Pne‘?ﬁ%ﬁ? ?EO "Y,cR raggxeﬁﬁﬁf?hgu i Q&‘i colﬁnected to

this invention vary
menmery e lhnplen-wiatfe W@@@’s&%g@%ﬂ@&u%a armd lgidtas needed to

opefa@Mdrus BuBSFsema%r BRicksditd E?stgrg 200 gﬁﬂgj & ngt' tﬁe stem at start-up.

processor, mcroprocessor, I Na
O”epfr‘@@éé% Hresarhwdl riecegizn Mégesongmbera@f tmas&ftreemory may be used to

perfbiA$ iHidsehifyas to performthe processes in accordance
Wi th the present invention. CPU 205 connects to nenory
bus 210 and I nput/Qutput (1/0O bus 215. Menory bus 210

COMN&BlaBlcChidniy 355, n&j’HN 'agnggcﬁ)n?nﬁcc%g§ Mgmgéﬁ@%i\/f), is also

data and instructi ons between menori es an
connggied {0 MeRIRsY Pus 2d8nYelatile TrREPY 226 stgres ithédnsituctions and data

neediRyi |b9€@PUO ZBSaW%Hoﬂ@ts%ﬁ%f |n (ﬁwe ar?%eHb% such as the

peri pheral devices. One sKki
ProcegReSJAr Revidingta WS@?'BL&EQCPSC*W@ witsribisynusngorz 1 Onawiillee in the art

will FRBBAIBE AnatNay ADRLEMNSS Ypes of memory may be used to provide volatile
memory and the exact type used is left as a design choice to those skilled in the art.

I/0 device 230, keyboard 235, display 240, memory 245, network device 250 and
any number of other peripheral devices connect to /O bus 215 to exchange data with
CPU 205 for use in applications being executed by CPU 205. 1/O device 230 is any
device that transmits and/or receives data from CPU 205. Digital camera is an /O device
230 connected to processing system 200 in accordance with this invention. Those skilled
in the art will recognize that any number of /O devices 230 may be connected to
processing system 200 without departing from this invention. Keyboard 235 is a specific
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subdi vi ded i nto many ot her busses and the exact

configuration is left to those skilled in the art. A
Wo009it¢d783 i | e nenory 220, such as a Read Only RERBE3009/000190

(ROM), is connected to nenory bus 210. Non-volatile

menory 220 stores instructigps and data needed to

operate various sub-systens of processing system 200

o8P shBE BLP ) S R e, R, LI e 2

receiess dieplay ddtat fcorpeﬁl?ld)mﬁtdmdsdléplmcimayes oy & gb@kehlfer a user to see.

1S £ 84t P TRICOR 5088 LT e g st sor
data tooa gsdishNétwetkr d&)moeoﬁ’@ @mdedammé@@&ﬂa bgptwORUfc2 B@ansmission of
datefﬁ);e(r%‘{f%n?’8{h%%§o%eé§?§%§)?édérhé)ns for processes such as

ocesses 'ng a system i n accordance
vvith this invention. One skilled in the art wll

&}bzflllhgﬁc}eé%ﬁw&ﬁmgﬁt cfyl%%ﬁg {orqéoa n};‘%}t niﬁ%? 18 accordance

use to provide vo e menor
with igisdnyentipef image aordQ@trgenthOHtmudes thavl ssideswall Bﬁ@l Fmst side wall

31 5%‘?’\% @’c‘cg (@ ﬂ:ﬁykﬁﬁ %tégd olﬁﬁrééagg‘?rro% > anﬁ% %@nﬁ‘ d[ch side wall

UTRET
300 ;?@Idl rmiseb%\mtewwut@ dsclceidaaeil 300. ﬂ'he:sebade bs blmcbma’rbmmy Hight from

I
« el bl 65 GRELRPT 58 BRI BRSOy s o
andisegaReside VmiloGZDr afecaféixateto lbpoksida wall @Wlwﬁ%*ld &kagint dlinges (Not
Sho%m%{ é\lo\/ﬁflr@padd L ARY5RE vl téﬁB{} Ecﬁgtteﬁqn ‘ecf en%ﬁk Qe wall 300.

I n accordance W nven
The§¢<|ﬂ'ﬂg§§ mw PRecoanectaf [tp m@ccargmpzaeacuuatorsamomamnm) hhét may be

con&él@b%ec‘é'aﬁﬁét t%%oa n(g% o‘é%rke% Sgsc'ﬁBe&’hgfgﬁls S#Wgﬁxérgegéck side

t hout depa rom IS 1 nven
Wa”’@@@ f|r§t ddewakt 5ﬁ $ ét‘@ pecayt sidegvalh3a0 mey ée\p@edmra hageLdr may be

free 3Rfhdirg@B $88t bR atgglgtfdrﬂpélichtag aggﬁ Qgcgmté?' S dé 240

recei ves display da rom and I splay images
on a screen for a user to see. Menory 245 is a device

t h@&vérrﬁﬁ%ﬁ'ﬂ)ﬂy% 6\%9|d58 ‘B%rgﬁé eqﬂeéhréotkﬁ\géjd Lre Q@gth?socﬁscussmn

for stori

n
formeg dryekack se‘%uvqb@(} dir< sidletwih X1 5 @01d sqcgnd sideswvalh326F. T eover is
to f&rl%e@rl:ﬂocfkré’rﬁbi‘éhhﬁ%htpr ?ﬁ@sc%\/é\gpﬁg/ n% glj QH% ﬁeg’ncloleOthe cavity.

| ustrates one nbodi ment rrpar
Furtberasreagaver vt mambpe maﬁl@eqftm@\reablenmaj@ls: OigtaBhavnitto Eliow cover

340 k06 HH9&d Eﬁﬂ&l@ur%%swﬁhéa Bnt f Fg%rﬁ'ﬁ% dS' de wal| 315 and

second side wall 320 extend ou fromthe sane
surface of back side wall 300 and nay be integral to

F@&n@ﬁa%ﬁ’@'elthe”foﬁﬁxeﬁhg%ﬁp%bé’(?g?@ln#agte *Bkaﬁléndé:m'u%b Preferably,

froma art suc
Cam?'i?a%%l's placadtheisa éﬁ@étjﬁﬁ%mve”#d toseapdirgebaiialal fult fental plcture of a

body part, such as a face, and split view image of the left oblique and right oblique of the
body. Camera 305 is a digital imaging device that may directly transmit images to a
connected computer. However, one skilled in the art will recognize that conventional and
other types of imaging devices may be used in conjunction with other I/O devices and
drivers to provide images to a computer without departing from this invention.
Furthermore, in some embodiments, camera 305 may also capture colored, infrared,
polarized and/or ultraviolet images of the body part for detection of particular skin
disorders without departing from this invention.
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and second side wall 320 are affixed to back side wall

by first and second hinges (Not Shown) to allow first
WQrWosewdhd side walls to be rotated in rel atiBEI/8G2009/000190

back side wall 300. These hinges nay be connected to

one or nore actuators (Not Shown) that may be

control |l able to adjust the angl es of si dewal | s as

d j | .
 erplaphelne fng Wbk oM gRosThy by par vare
imagee.c €ptioal fiteh 396 nay baysee t6 nbev spacifid wgvélengtbaif light @ enter a
Ienélal QF{)a‘?ﬁéTb %Hﬁgeﬁgrn%tl\t/é%? hogmcglq QF 850 Serrlg&grgr%%fvtﬁ?tycongols the

r ovi éncl ostre,
polartzetwmuoé lightstbatsemters, thbdenm:bbyarbenak%ﬁ dérmadtliatBO(Not shown) or

| I e | 320.. '
sorlc OB fodfe MRl e OV ERE G ERBEa H-pdfon chedued i sy, Thos,
optigalfitenBIqmay be maviet puteic Iweoftsig@t obednara 3P iftrieeessane,
cover 340 may be nmade of noveabl e panels (Not Shown)
to allow cover 340 to be noved to bl ock undesirable
anbhearcoldager with . thissarelatliBes, lighteiouhmes 345 anceaffixedl tr back side

VPSR RRAIIFY BEchs oS, ) MG o o o

imagegpetihe body narafqr @nply$iso ﬁhalexmtcppaltlemog and Ilmniyemnw of the body

parﬁgflﬁg l‘i%ftgon 8@31 d%‘ Sk sé/sfé'{r?t ﬁé%ﬂgmaf %[ﬁal?l’?e sKi tqusorders being

detefiteq, tlaht |8ﬁurgeﬁgﬂ@te\ai8@eort Rlernativelyd prcwtel golpregindmfrared, polarized,
andd}f@g%ﬁ,oﬁ&| neolplel-toli out er. However, one skilled
}' heI art @hﬁ-@ recog i'ze that conventi onal and ot her
types of i magi ng devices may be used in conjunction

W 286 s b/e%rgﬂ\z g%@ﬁoﬁé}pafjé 'sg??ésn]i& ‘ﬁﬁ@\‘ésg)\%gént{g%%ﬁ side wall

to a conmputer wt departing fFromt
300rfinst ﬁ@?ﬁ’!ﬁ"@"ﬁ ands serendraidslivat 326, Thensst #ositien mligwsafasdhe body

partcﬁpblérﬁosﬁi%h@cﬁ &ql, su'b%pﬁélﬁds%rné’ )P%Eftléﬁq gl ¥ < jmages taken from

ul travi ol et i nages o art or
subgfapiially ieparsr Nww/dwatrla éubsamwhbsﬂssmpddqwavgr ftfneamst hiay also be

freel SRRIMd Qﬁhcg?tdleﬁéjtmé 'frlogmefhls%ﬂge tonPar 'an%rl%\de&}ﬂQr% WerPlhdenture

canera 305 and the e| ng
in the fopesuraod svaY apehin sesd 36 R Of ps"p@ded i aigdin erepsgly aliohing the

body i@t aﬁ@t&?k@ﬁe%dnﬁ’ﬁﬁ g f 2 Q@ﬁ‘?%ogggz rtA%tﬁaﬁr[nE‘H@{g@dy Further a

opti cal lari z at contr

390?%%6?55r§%8t33d?¢&§*f gq'qieg RE5 t(ﬁmwrem Biggre hlemagmseadsted for further

conﬁ&ﬂﬁrﬁcﬂor@i@nm@ﬁt&%é’%é@; o}, pghown) or sone ot her
means nmay be provided Tor adjustlng the position of

optical filter 390. Thus, optical filter 390 may be
novigdcialire O séht'nhw%@e o asleﬁhé»bhaﬁe GREEL - nbg §bllqEJe Cff th(?1 body part,

necessary. In accordance with this

'ma%%e%egmea@ TA0dngludesca grisry d@d@l% @%ﬁetua@rﬂbexwen Lasgﬁao or body
partePtd 6EheI4NitRESd BARLL Rk de?’srhq delice 4b5] t‘ﬁbg BE 4 %rlsnrb that refracts

| um nescence to prOV|de cl ear I mages of
light; 8p afvay gk pRgledHairessadr anysothefeYier i @lten thmé@ag@qe@tured by

cam@fa BbS ®Ekrably, prism device 325 is movable between a first position where
prism device 325 is positioned with respect to camera 305 to provide the split image and
a second position where prism device 325 is position out of a view line of camera 305 to
allow a frontal image of the body part to be captured. In some embodiments prism device
325 may include or be connected to an actuator (Not shown) to move between the first

and second positions.
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part being left to a designer of the system Depending

on the skin disorders being detected, |ight sources
Woredpoalses or alternatively provide col ored, i nPCEBE209/000190

pol ari zed, and/or ultraviolet lighting of the body

part. Rest 330 is preferabl ygpositioned at a set

position with respect to back side wall 300, first

ool 1, o5 RASIES SEEMMAGIORRONS Wi 08 FRiome idgwan 220

respedivelintMiniprisyarg @neﬂlplmad on the dide vall & tdfiect images of frkieand second

Sldc—gge glgg EWH’[@ h¥rinto%9|c§ b?owrd%(%h% gp#trlléez'\lljgf tﬁ% xef%ﬂ%bllque and
righkicbofiaus: ofdbp dxody mgrif rlorthe shewn ewdotingemt, the sgfeeof mirrors 350 and

35?\{)??{‘5 ttagg‘loe%b rra/&qu% A \u/éngg%\ﬂf oéﬁ’fpm%y I a%i%&ﬁ‘] lé:yhm%vement of

f'rs’faﬁidgn\lv@ib 3ﬂﬁear!§iodycqm'dr Sldamdalt 82@r okbdevaromher skilled i the art will
recO§Hit&Nhe QﬁlSnQQﬁ tth §|d9 grgég%g ds%‘( ggg r%%ﬁ s 850 ) and 355 may be

secondary rest suc
moyghig,pi pws)tlngamou@tsmde@ptmg rrnlrrgwstaﬁ@randosﬁ&mtnrs;ramncsecond side wall

315%2@%!1%!& def) #H&f HEqn\Fé‘ﬁan.paFt To capture a split
i mage of que and a right oblique of the
body part, image conpartnment 110 includes a prism
dev' 3 £
e e PR FBnfictEbriot U Aneaols Bide Firffhriment
11Oa Ir 2asaTdeRee V‘ﬂtbfthm@trgb(bdl@hﬁt camees AR Isoposimtgiedd)roxnmate a back
&dé’ﬂNéﬁ 0Mﬁror§’ﬁ1@ab€e 6’63*1%8189 %‘é o@?oglﬂ%éidgg lof Egﬂﬁeﬂ ndﬁg angled to

cap ured canera rrsm
reflgad ewewmfet pdefiveblioue and gghtp@@uquemﬁ hﬁhérd@spmnte mndewm;’e Light

SOuRRR 448 a‘P@Ebél (‘}FSﬁ’ o}ﬁ’bé%d Sﬁ@@ 6f cdcdh HALEUF0 %95 I;})B%ﬁoned to provide

provid and a second posit
a coyisisdent BWP%S@GB%’IQ l‘é\e p‘ay@‘a@e ofhesdt426f As aiaat@wabov&ahgtﬁ sources 445

may PRRAR WAR, tiffratel OWndof ruﬁ%g/%ll tngﬂgﬁg QE oégqythg%& disorder

to be captured. I'n sone e ts pr vice
beingegnalgef.ude or be connected to an actuator (Not shown)

to nove between the first and second positions.Mrrors

350_and 355 are affixed to first side wall 315 and

seddisd de\dee qAP is Popitipradh i frpvtepfycamerer 415 betmeen head 425 and

canié®s ubs aRg %v&lﬂ@ b%'tv?é‘en“@l%lﬁrétcér{deéécSﬁ& Iplbgﬁ&?aéjgegdééé& above

and second si des of (ﬁ% art onto p m devi ce
W“W&S@ﬁ%tﬂ %reurter?e 'é’rfﬂferr@b'vméﬁm vicget 16d$ 8 poisM; daviseasdiescribed with

resrfécgfbtf:g@lm B%BSv@fershﬁdm3ﬁratnd id goéln?negﬂgggcelve reflections from

mbodi rrent t he mrrors
m'r%éiﬁee@ f%raph@“%@rdvﬂﬁférthe seftechenssontel @vfp@@m@na@%%e Focusing

lens@dlS@Sé BEsHNAMLANESH prifm BEvisd 4?’5 Qﬁd @Q{lnler Ao t@nﬂeﬁftﬁg Nracted

ide wall 320. However, one skil the art
lmag%scfmpgga 4t1ﬁé>”ﬁﬂn%let”§%ﬁ§°%f’e'?t@55| de vvaII may be set
and mrrors 350 and 355 may be novabl e on pivoting

mount s connecti ng mrrors 350 and 355 to first and
sePieeldiltae49@ g Petween focussing lense 450 and prism device 415. Optical

filets allows specific wavelengths of light to enter a lense of camera 305. Alternatively,
optical filter 390 may be a polarizer that controls the polarization of light that enters the
lense of camera 305. An actuator (Not shown) or some other means may be provided for
adjusting the position of optical filter 390 between the first and second position as
described with respect to Figure 3. Thus, optical filter 390 may be moved out of a line of

sight of camera 305 if necessary.
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315, 320 without departing fromthis invention. Figure
4 illustrates an alternative configuration of
Weawpa#edi s i nside conpartment 110. I n accor daPCESGR0H000190
this enbodi ment, canera 405 is positioned proxinate a
back side wall. Mrrors 410 gfe positioned on opposing
sides of canmera 405 and are angled to reflhecgI Zz\él evvt
of ht 0 ea nt o
or i ThStbEEBRHE (RIS okdh g3URe s S oiiaL Rl 00 are
remqvgd sansk miaers 4ﬁ0r ROy reblas&dalm;d cpmeratS| tenesgbttie [ftosblid@e dand right
u C
oLy e PR B Pr L haE ANy =3B Ppul i robar et nead
42%.nfrared, and/or ultraviolet |ighting dependi ng on the
skin disorder being anal yzed. Prismdevice 415 is
positioned in front of canera 405 between head 425 and
cantigaresp #lusiieies @ aressatiéw ob tevemafiguratiord shetn mrﬁigmeaowdh prism
41 EPQI% fdc@ﬂﬁg FhsHesp' h%esdecéﬁ%&.%& & él%ﬁpg %80{ g B A& 3 425 1o

Preferably prism eV| ce prism
be grpfeedhés S\RPWH in Bgwedi, atabinfofdend 435 akywes{ T & sest 6¢0 ané a head

guidL 505 ARY éx%rﬂ%gﬂvﬁ\/\%rr‘@ fobCa § Ccfdvgre ﬁff%s?%ﬁh gofgﬁq(e{rrgg?}mslﬁsposnlon

mrror refract an
heagit2 g GP%JU% PR Qf“ﬁ@fhgéa 4B0le eye okihrdddg ipsd il ohs view point such

as Ppehibl wEREr Ry prism device 415 and canera 405 to
direct the refracted images fromprism 415 onto a

| ense of canera 405. Optical filter 490 is between

qui@@'b@llIh@trﬂét@sW aind t@vbfé@n%?ﬁ tﬁq 4 g%t %’% érﬁutegtr 110 when

filets al OMB Specl IC wav e
Prismefpand facyRBe derses150aaredn raa‘trst\msylondptnr@edie ﬁlslphtemaae(bf a left

obh&@é’ aﬁ’@ aarlg‘P\@lo%ﬁdL?eer ﬁéé%t 4350NR ?Jn§%é BEa Q%Eg'dﬁ,}%tf f%{é g?ve s along

t that enters the lense o
pathy ﬁgﬁ todRERAH1Sr N@!’G?fé“@trﬁféﬁc’ﬁﬂbarﬁlghhfﬁ}agb@t pn@ngleehdftbe right image

travé@]él’cﬁ{g' sedh %I‘FS t®Badrh 'd%0|09f41 SPPHER dgfv|c|et4ﬁr5 rgﬁgct? %ké@/%‘? Peflects the

first and second pOSItIOﬂ as
"'ghF @E\S@é? causeihguigat magero dravelmiongapati BRS &v a 3igbt sivey obeptical filter

490MoPBcad YiteOhod thérﬂ%w@&s%h&hfcﬁ;hpfr?@ﬁf’gﬂgj%% I6f30 Qo a right side

necgssar .I'n other
focysingilens A @&l filter 490 are rem)ved and
mrrors 410 are replaced by caneras to capture |eft
obI| ue and right oblique of head 425, while at the
iseethe deffimmagestonyelsalier edsft sideraf dhe fece\of hieathéad along path

61 0485 seCbs hftrrSr 4“0' MPHHALRSIR & rh%§§ 4‘2 Véé%n(‘i ﬁ@gor 41 é) reflects the
configuration shown in Figure

left fraages plogol %Eeﬁ?@senﬁonprasr@é@m@ @&.Ffwsm devioal 4 Gwrairacts andior
refle‘c[sCIHé fft lhﬁgg(éld?fg d’b%@ﬁSégﬁtotaQeﬁ %ld%%‘%?ﬁ@éﬁ fllté?‘%gﬁh%ﬁélrhlter 490

ure chi n of
thenaﬂ%cig th@ ‘lﬁjt image along path 640 onto a left side of focusing lense 450 of camera

405. Camera 405 then captures a split image having both the left side image and right
side image of the face of head 425.

Figure 7 illustrates first image 700 that may be captured by a camera in
accordance with this invention. Image 700 is a frontal view of face 705 that has two
problem skin regions 710 and 715. Image 700 is a conventional frontal image. It should
be noted that image 700 should present face 700 at a sufficient size and magnification to
optimize analysis of problem skin regions 710 and 715. The exact size and magnification
being left a design choice that may depend on the software being used; light conditions;

and other environmental and/or system conditions.
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gui de 505 may extend downward froma top cover and

rest on a forward to help position head 425 to capture
W@Roopi#és of a single view of the body part frBei/662909/000190

view point such as a frontal view of head 425. Figure

6 illustrates the paths travelled by light in inmage

conpartnent 110 when prism 415 and focusing | ense 450

are in a first position to provide a split inmge of a

| eft obli q‘ue and a right oblique of head 425. An inmge

of Eoviegtliusiraies st spliadmage §0@Icepiireth §y patdm@@sintazcordance with
eml%d%@ﬁts”o*@hls M\)éh@(?]t n. 4RO &E s Qlisk BBﬁciJe %‘ a {rﬁﬁ’t‘-’c%gétﬁ 8face 705

|l e and he ri i mage travels
are@hpwmlramg?@% el?frfg*% g d,@rlapbowefnr@mem regidin @10 and the left

oblif8é bREHP sihdis ;Brbel'alén r'egﬁ»aem‘s.o cause the right image to

travel along path to a right side of optical
filter 490. Optical filter 490 then directs the right

| nﬁ% 2hydinieid ﬁ%eo%ees%eé' @?For@bgetl)f\g {ég 1(%”%(? analyze

canera_ 405. Likew se
'maa?%ﬁ?%c pesity skingdisqplersiie aﬁ@é@ar@e Vﬁ’@dblsmz&nablm wgl it be described

wﬁkﬁﬂe@erbﬁb@tosﬁgﬂlﬁcb &.r P\ﬂﬁo@%@p‘ﬂf‘ldé@% éCﬁf i L%bg?oﬂﬁustﬂ%ﬁ‘\% purposes,
% Second mirror 410 reflects i tage a
Onep?-f\% Ird g Bheqrt Willgpragnizscihpicanydyme Oﬁma@m anelarceulipts images may be

analy2éd agdisg ang/ @dscrigéd %?B@ests&.e |rll eééco\*d%@ @‘tﬁn@nsmﬂ?\)gpﬁ&ﬁ The

onto a left sjde of optical i cal

Processes Heay dier stared ta}%e'ﬂSHP@t'OPﬁa'QeS@ng pardwaa0 opfiroware of a

ée%fsih slydrnhalifg 4siibg
Pro 05 fq h%ﬁaég taunﬁ)ges alelsnil ﬁ?%ﬁa e ha\r}rfeﬁr\’ﬂ?\% %e&w@CUte the

PFquSa%S i Cpa}r@rgﬁtlerssﬁ@éeﬂ @ﬁgeed@qlgm & onpg(ﬁ,q;tlmse Is&itled in the art
implafentifg 845 stermh h@o@%éﬁé%ﬂﬁ tHiSihveMRBE ﬁ%eﬁh&’e BRY shifed in the

ﬂptured bt¥1 amera in accordance with
art Wil yefranize the epr?g'@‘”?’é'”%of hssexagt é\ﬁlrwtlonacf@aw%done in any

nuntbbﬁbf ;isragdmvmmn&@@g@%@ﬁg éﬁﬁh@ﬂ@er@f%léﬁb@n %\1'1;1 o%t'mgrtmg from
th:s %0 onventional frontal i nmge. shou
HUF% di arreri%fﬁés F98s'gn&iEe fwéfwﬁtskﬁ'aéen the@rtat a
suffl cient size and magnification to optim ze anal ysis

gprobl qrr] skin regions 710 and 715. The exact size
A fiysetes e few iporam of arefess g 08 e analyzing: skimglisorders

from:hﬁﬂ@@éi |@ébdoh!énﬁéﬁnﬁtﬂ@h%n%dﬂﬁeﬁ%$ﬁ%s Inv8htionC BEEddsANBH begins in
e Eﬂ) ot her environnental and/or system
SteRc LIPA RY BiFEM9gR dnags: | [nRecritagse éﬂ/f@pﬁfqme PRRGEINEDLS, receiving of

the drapgeiiresl rycl@deC 2BPBtuANG ﬁh@Qﬁ@bga@C%%ésh \Aﬁﬂbgdd@?d"tén@ra and

this ipvention. |n Figur , a left oblique and

trangriiie’ 1) MAZE 19r 21RLece v %Yﬁ?%hﬁvmeihﬁd fﬁﬁg@ptaong thenémage is

desdribghtn plolcesgie200 mn)ﬂnﬂyw@ 19" phbRer élﬁgbcﬂﬁ]eﬁt%oth%nﬁ’)abg ¥hay be
l ef,t bI| ue.cle robl em regi on 715.

recelyBoHTRIRTESSN T e Beacadbm arree) hesrati eufaswed on sopemory

eithdrontamal thcB' external of the processing system.

Once the image is received, a reference region is determined in step 1110.
Figure 9 illustrates a reference region 905 provided in step 1110. In some embodiments,
the reference region may be input by user. The input may be made by “dragging and
dropping” preconfigured shape over a region of the image or by use of an 1/O device to
draw a shape around the region of interest. Alternatively, a process may select a region
of interest based upon either a feature finding process or a process that looks for a
contiguous group of pixels having substantially the same pixel color. In either of the

above embodiments, the reference region should be of sufficient size in terms of the
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i mages and classify skin disorders in accordance with

this invention will now be described with reference to
WO-R@anes7$s 18. Al t hough split image 800 i s usedP€DBG2009/000190

illustrative purposes, one skilled in the art wll

recogni ze that any type of image and/or multiple

i mges nmay be anal yzed using the described processes

i.nv, : esses

o PP Do thede M bie R RRELAR sahlFe B AETERES) G color o a
patient imile émege. Tl exast sumgesyfgtixsis ha&dadg‘ossﬂmla:sample being left as

ad@g@,ﬁ?@&ﬁé@gﬂﬁ JBIERY rRaamet ers to execute the

processes. e exact paraneters are left as a design

choice to those skilled in the art inplenenting a

syshese r|11135:q s F 00r €, .

one sklpls led i %l?ﬁ%&ﬁnl@rééﬂ t+ 9ha %&%Feglte ?Ue? %hé tP&{.&P §t interest
are paglipulaiteeigno pf phrelsdn éb@atmagen@t lpea evéloated mef\ithbegfddrie possible in

sonfd ¥mBbdiRRNtClo Méﬂ&%at@éﬂgrre{ Il?r\‘é%lé gé:ﬁ?n'#héﬂgtenvengéj U?&f to,reduce

of platfornms w thout dep
the apEIbPEeh copuiatias iage stamsiof tef RTpcesses that kised tadbé nerfdlmed during

the %rnblgs@ Qtlé@relmlsﬁdvbéjfégﬁd?\%e’ﬁm@ ér{oo o Q&é@(g&l %fs @é@ﬁg%? interest.

for anal yzing s [ sorders romi.
Theﬁ@d@?'ﬁ%@é'ﬂkﬁ’rﬁﬁt inpluderperiilera Hegiohs t7ﬁ0§ndnK/1énshqwm in Figure 8. In

son%” @ﬁ@ﬁ&mﬁaﬁﬁo tREGedichd B Pl?BstIrhy b@ylaF Méé}g e input may be

I'n accordance with some enb recel ving

maféﬁ b¥ h@aswag ENFedfOPRiRY URTECHiIBHRd; $hppeHes |shage byr regiongegnterest
10104i WhhEH0dIkgRk 1§ 858y &%V@PQ C?'l@rpémwhtlhgg? S)E H@QﬁearF I?O%ewce to

\gr ocessi ng syst em for Capt u e |
dra e%éhﬁ%@r?wdp%c@@sonlgbmt@%Wa ﬁhqurg@wereg@n 1QO5otAm§ah is an

am@padl SRIHeS dralWiCalotiRg epr@@¥mbr%gfo‘?lc i yed Alﬂ¥rnta¥ \%rvrfe S %?‘6&'%3 may

or the network or froma read operat’on per
seleghAgPpYoRof Hierestrfiased alpop @itber @ featvredindisig praeess or a process that

lookBIFOCEMEHIELISSHE LR B pﬁ%é?sehé\n?g Mﬂ%%tlbﬁ’y 8|ﬁ§r%h%€1q?! Rior. Irbelther of

ference region is determned in ste
the ?EPY%?W@P@‘&“%@ dheregiens plijtespstormulst g‘?floiﬂédfﬂpﬁnfsﬁlép to contain
most ¥14dt all of SABroBRAPPLIEREY &f kil Shéved &1 §ﬁ‘9ﬁa%¢egﬂ'9§ XY ndfmber of

y. user. The input may be nade
P'Xeffr ’gﬁfﬁﬁﬁ or Wcﬁaﬁ?'ﬁ@'ﬁrt@d’gs'ﬁﬁﬁé %d@slg@ch@gq‘f @hmaﬁgfemh@ahon choice
of tHosa grill&d inie e Oof an 1/ O device to draw a shape
around the region of interest. Alternatively, a
process may select a region of interest based upon

el Predess 11081HER ahdiPEisBle REGH (f%? of fnté’reﬁ’tr ASESS 1181 The analysis
| ooks for a ontlguous group o I xel's

|
perfarmissh deiests png claseilies Mrigys,akin @Wéers mh@mr@g nef lirpitrsl to types
of a@’@\/lﬁ PR B8 types tdh Berethal %%9%&(%35’591%%& db@tearQ ot limited

ficient size in ternms of thenunber of plxef5|
o, Haﬁﬁ'ﬁé RGPS PPEA a&'&é&ﬁ?&?é’o%ﬁ’ﬁﬂ%s @Pa'tShénﬁapmSalthubeﬁnore this
analggls @érf@fméﬁ Pl i A détBett Ik Ul@@t@i@rs t-ﬁlé?n%?’yélfet idBATRE" sﬁ{g prlor art

ed f h t
meﬂg:ﬁ{él leéuqhag gHB ggtolrgwfqlacpdggr%gmqgo%,vgglarluons eporeg1 Swr?nkles color tone

variation; blood and melanin distribution; sun damage, and skin cancer. The process
used to perform the analysis is discussed below in respect to Figures 14-18. Process
1100 then ends after generating and storing the results of the analysis in step 1125. A
complete description and method for displaying the results are described below with

respect to Figure 13.

Figure 12 illustrates a flow diagram for capturing images in accordance with this
invention. The captured images are then transmitted to computer 100 from a digital
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In step 1115, regions of interest to analyze are
recei ved. The regions of interest are particul ar

WO eha+s3df pixels in the inage to be eval uat eBICT/SG2009/000190
Al though it is possible in sone enbodi nents to anal yze
the entire imge, regions oftdnterest are used to
reduce the nunber of conputations and steps of the

mé{j’e?%@éﬁﬁs? atclaﬁ{eré‘ﬁﬁéi(eﬁ ‘?16@0%5%3“?1% 0%%8%&1%?8 begins by having

anal ysis. Figure 10 shows regions
a pgignt adiigtsa P‘P%@?’b‘?fsf“sofﬁ@ At @ﬁhéfstdYTﬂ%'s’te causg thesmafe presented by

thel Bélﬂér%sio laN@isPES 18" QI@nemtﬁ ecg't&ﬂ?lﬁ\?elgr ad?l‘ijer@rlg]fnm%mn& Sator also

In some enb I ons I nt

d'SH‘ﬁver@ ?tﬁﬁukzoﬁy Uy%maywtn?edwptay m%wgb@lnm@djubynents to a head or
othe b YA rTplactd ifl ARG &ané?fn%r@ g \/\,2 %cﬁﬁie é!ﬁ@?&ln{eﬂ'?s SR hvention.,
by region of interest 1010 In ich an ellipse s
used) over a region of the inmage or by use of an I/O
deVAﬁ@r e KERIoR o%@n)%dgfﬁwé E)l%getr)?gh%dd éélhﬁf %?l%cuons are

hown by regi on 100
rewse\ﬁrom Rfndk %Mmgemagéa ibReedeg)in sign éeﬂat |Spebtylar eeflectlons are

rerrpive@ecssacnw 3R 8 t
v 4 R0 O AEeflf y oe

f eat
ancf%a{ﬁus[ﬂgg oggq:éf rflgqéugr (é}aggﬁg the I||H|Tw‘@tl§n m)mmdﬂgi by a light source. In
parﬁcuh)@ft ané | ehloyadiof fspeemar PéfeRtiotO Iy blenpgr'férhﬁﬁ p%n%hﬁ/o cross

e enbodi nents, the regions of I'nterest s

pO'?ﬂZ'%ff'ﬁeF%P%?ﬂte% PeRerdicBoAng arsder if thoskinlshrfage fientares are to
be @m}ﬁee Mhe& sdiaszeafiiltssidie 6h&¥t@d 'pQraﬁé\ th @ﬁ? %n%EQF Emﬁ{al image of

er of pixels needed for such a sanple belng
the g?sceé’r@&qr&ﬁd%%ﬁ@et B CaRfIedriR AERtli2df- choi ce of those
skilled in the art. Process 1100 then anal yzes the
region(s interest in step 1120. The anal ysis
pe% é%?&zﬁbtTéket%OnaQ?a‘ee‘iSa?é@|®P%Jr%fqrdg§a§wrma split image. Step

112di may dasisde irﬁkﬁhr\flangr@hltder\}% éhdnobﬁ&ltfﬂtet' Mlﬁ’t@sa Girst268ion and

rticular et s.of acne
adlysfaf B ¢ Ers. YREoM 8= o Ieriot i, ngaiait aue o the

faceporsdthibresdidy @RENs 8t @5 SEp ADBdPRRBss $5&T ﬁ’len %ﬂgs pores.
Furthernore, this analysis perforned nay al so det ect

skin disorders that may be identified using prior art
netiiqeds i3ninlsteited alprbcdiat1300¥ot ?ébo%gpﬁegﬂﬁ‘snhaééc‘apdance with an

e B dt kA B o1 E098B PR peoRrn dAAR A etk identiied

probiem cRéas ihhthe pég)@@éSSf iHeesht! Prérerdb) st i8Rl %‘yyasi/éuél %hsplay with

elth | gussed bﬁ gw i.n res&ect to Figures 14-18" Proce
S, DA 8P UBfld enjffied rPrg ﬂ’é’r%ﬁe?ﬁg’raﬁuﬁo@f §FhheTae ohdhe image of the

regm)resﬂllntaesiﬁndldmlngn/ahd@d BalufesSSRB abl#Sble H8FPLSY/6r different types
of rg) crl%tlon and nmethod for displaying the results are
PaeSt? Pi58d bel ow with respect to Figure 13. Figure 12
| I I ustrates a flow diagram for capturing inmages in

n s ep ?&(W tF\ tiahsisi?"ications of the skin disorders in the identified problem
areas are reported. This may be through a graphical display to show a patient or as a
textual display or printed display. In step 1315, the amount of each skin disorder
identified is quantified.  The disorders may be quantified in many different ways,
including but not limited to, number of affected skin areas, percentage of total skin area in
image and/or region; and/or comparison to reports generated for previous images of the

body part of the patient.
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i nvention. The captured images are then transmtted to
conputer 100 froma digitalinager such as a canera in

W@ e@Wp/145765 of process 1100. Process 1200 begi nBCH§G2009/000190
havi ng a patient adjusts a position of his face or
ot her body part to cause theggi mage presented by the
canera to a display to align with a tenplate or other

lignment .i.ndi cat qQr .al.so.di spl ayed. in ste 205. is .. ..
e R R R e i Y B el che God et e patient i
providiéabin steply32ar Thiphag®d doneithreggh gepprEl diesity dfldharts, color coded

. enbodi nent s, of is jnventi . After the h r
mag oo A TSR yeBred B2 deioR b0 Valghl pier 7825, He current
andrpréViead intages arealigaet\aed comparddhdn akédrdidengtt songedmbbdiments,
. in ep 1210. cular.reflections are renoved, .
the ST SRy ey P TE Yt b RSl Mhadis oin Sesied images
distimgyisbieg piferemass doranymihve rmyessntktion tasl ws&éimgﬁgwﬁab provide to
' r s, changi n i Ll um nat,i on ,orovide
conpoy foB' dferBhe BEANELT hddS b o' o) BRYRP BosR0 b FoEHes Yadh then ends
after stdped 82O méeneall tfethpepresentatibrnuandigr tiieyesr @sdyzed are stored to a
WA i.lters, ori er pendi cul ar to one
Conﬁ%&% lé}% "{}?\! thr ﬁéeC%é lf%gpén@%nac 881’"%%?” es are to be
anal ysed, the 2 polarized filters are oriented

par I . frontal ..image.of the face .
e 4, By ReR R8G0Syl Fooions o
inteegtsefn a2 A0age neawordzonentith embodimahisgirteid ifntibm.  Process 1400

9 Lh ep+d120 Lnclu novi a
oegfflTh 1482 By SRR b iR R4 by BB B ontness
or valnd \airj ths HureBatiretipo¥alte GiSY) cotor spacs .to A peeddfined nalge, such as,

: tnabl j . ' oblique of the face or :
out B ifed 0,87 AR 8 Hfiabe 35 S8hiafeed B paE oy golor s
determineddimig thepiyalsdn 11 rdféneste atgion prepionslysscdid@Dof dstermined in
step"ﬁib%”i ng results in accordance with an enbodi nent of
this invention. Process 1300 begins in 1305 with
reporting of identified problemareas in the regions
of A { ar Vit NI S, J: visual .

i SRRl B il sl BB (8% Bl sl fhe coror
diffesgrsgsofogach pixebfromcthenmatarfal pheel icniagds aletariminadeini stap 0f410.  In
' £, Lndi e ' , . . oblem ..
oo BRRATHn pafe SRbPIMl SIS INERNH B ST BGERTH Ehikg s the
absalgte valud eofc thes siafurad apikelnsolof subtactéd rfra sanlateralue noft the  pixel

i) [ fy r or hj .
P R
(P V0 P SR PP Ry ValiBl idever e B Pliong oan e
useq withqididegardipg &pmahispmventienl Thesplangiffdrencet fepedddibixel ishstored for
futu@Rent of each skin disorder identified is quantified.
The di sorders may be quantified in many different
ways, including but not limted to, nunber of affected

SKi <R 8815, RAE GRAUAAEVIRG d Bha) vk blE % ThidliBORreshold are
_and/or ‘region; and/or conparison to reports genera{ed
identifigd. pf s inderesi iheapbsldds a predefined value that is dependent upon the skin

disorders being studied, the quality of the images, and quality of the disorder data and is
therefore left as a design choice of a system in accordance with this invention. One
method for determining threshold and identifying pixels is described with reference to
Figure 15 below.

The identified pixels are then grouped into groups of like identified pixels in step
1430. The grouping into like identified groups may be performed using a conventional
connected component analysis algorithm. After the identified pixels are grouped, sample
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body part of the patient.The quantified anmount of skin

di sorders detected on the body part of the patient is
Wee@woigeds i n step 1320. This nay be done t hr ouBgir/SG2009/000190

graphi cal display of charts, color coded inmages, or

any other way desired by a dmsigner of the system 1In

step 1325, the current and previous i mages are aligned
Sq@ﬂi?é’s ARERACEE el 7 ReRliren KT, AERRIEL oM i 6 1405
Meﬁ\@é Pro@germmggﬁﬁe snRe sgu@rea arere\@smbdd gith mgspesmorfggures 16 and
17 gélfﬁvewglﬁf%% diSérd ?ttllibq idBhARAM s (é gﬁeé hak, tﬁg aﬂ@%nsquares in

provi 0 convey the erence
step f#g8s th pa0q9§%rfora¢ia$su‘ympatheemﬂ dRputees of30R $dreple squares is
des%ﬂgéd @fﬂ‘i Rlspeti&d F;q%?gﬁ‘lﬂglewalliroggs tDBo R SGkat i on
i mages an ed are stored to a conhsct ed
rrem)ry for record keepl ng and future use. Figure 14

i | |H§Bt’eat1§91llL%'fr9fé%S§ fﬂ:@ipgla Pa{m C(lfaﬁr%bés)é' ‘i‘}ﬂ)os Id,n classnfylng pixels of

dlSOf ersmreglonso INterest 1 N an
integest dp ol fe@iomi af Hnterasd di rasserslaoee twithsan mnmdument & thise srevention.

Proéé&m 0B dyhs iR s@nﬁrﬁygﬂégrﬁﬁhbtﬁ{tg@ histy rénmaﬁﬁwe Q?r]drsdlﬁgnces of

done by flatt ness Or va
the Ha@lssaﬁfaﬁ &grqs\(ﬁ)\saém@regmwt@m 50, 8 sést@bution anquiebigeheémbited over

theVl%tHQran"ﬁUthe%‘?abl;buat déQfss%h”&uEtﬁguﬁ F%dér i futs,g tII-'-lgwever other

IITHGh been normal i ze
distH@ethnTReISt Pk beheisprl xwithoyt apheinge fromehie nm\@gunom From the

dlstﬁblﬁ}()'n%'&ié! efﬁi@ﬁ'tﬁf@gwo@d aﬁj@g ammgglo'lcpa to%@er%ﬁ%% in Sp™515. For

he nat uraI o]l xel col or term ne
exameertﬁ?uwf} é@ﬂ et thrﬁ%h%lf@ﬁy b fthe velee abfa predhtepiined standard

devfa'h@m‘rbﬁﬁhé' NééranoWe)@@ll oﬁ@lsﬂfle& ng@gﬁrégansg a'an nﬁhﬁo@r of methods

.. I'n accordance with sone e nment s
for qi‘?f%ré’H'E"P%H‘eS?ﬁ*é’eéfdﬂ"éﬁ W@ﬂqtft departiag fipmdheinventians t he
absol ute val ue of the natural pixel color subtracted
fromcol or, val ue of the pixel (|Pixel__Color_ Val ue -
Nat/titeathepDigh |anedpw threshalds re dgiaisvieed, egeh @ixel having a pixel color

diffet@hdeligrabicP ifarCRB High W&%OYM fsh@éﬂtlﬂgg%@rlér‘ﬁ@%ofd’r%érgﬁc% pixels in

The color difference eac

tion.
Sfe%tq é?e Ip steq (1625 ceaghienix¢ininsthe pegions) of h@terﬁsk@asmnaaupn@l color

dlffeaerIiUeXﬂ‘Jat Valghsiiabpug e lb\nttﬁré%%ldt Qﬁc?ff’&gltﬂaﬁ‘ cf high. threshold is
entlfled The interest threshold ? %

'def\?g q,8s ARG Gl HiérspRCa PRl tﬁ@th‘K?f fmvmrajewsl eaiomdjfference
lesssthiflites! ol iresieM bF ¥adf rérhﬁmln@aﬂﬁéiws anch ealifddy an S8 color

q di sorder data and is therefore ft as a design choice
iffeggnce RIXAL insieR Ao3Ranst RIapRs Wotoherldﬁi s invention. One
nmet hod for determ ning threshold and identifying

pi xl_els is described with reference to Figure 15 bel ow.
igures 16 and 17 illustrate processes for selecting sample squares of pixels for

analysis after process 1500 classifies the pixels in accordance with two embodiments of
this invention. Figure 16 illustrates process 1600 which is a first process for determining
sample squares for analysis in accordance with an embodiment of this invention.
Process 1600 begins in step 1605 by defining a primary minimum bounding box (B) that
encloses a group of pixels defined as a connected component as discussed in 1430 of
process 1400 (Figure 14). A morphological operator is then applied to the primary
minimum bounding box in step 1610 to dilate the boundaries of the group.

In step 1615, all identified neighboring medium color difference pixels in the

primary boundary box are connected into connected components using a conventional
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The identified pixels are then grouped into groups of
like identified pixels in step 1430. The grouping into
WO pae/1pgent i fi ed groups nmay be perforned usi ngPEr/SG2009/000190

conventional connected conponent analysis algorithm
After the identified pixels zre grouped, sanpl esquares
are selected for analysis to determne the skin

coﬂhﬁ@ﬁdﬁmpﬂﬁg}qpaﬁ o S@ éescr Abl}{eégﬂql{eﬂq?rrggect iqrrra'@é.rgtgce pixels in

e sa s ar
prlrﬁargunbesndmg alm:k Hre bmleowcoﬁ'nee:t@nmtodcsmezb&ms c@mponbet using a

covarerﬁHrfff gqné’cfted:lc% 'ofw%ﬁtdaﬁ ssé@ ﬁl‘?rﬂph t:eg ﬁéﬁ? 'R secondary

roce or ¢ I'ng t
mlrwmgr@rh@elnémg erMb)hseth@a rfprlmdsfquaa@scqm;nected compegentiférimed in steps

I hen d
161r5e§r{§}§r3262¢50 A 'SQM apee sﬂ’ﬁ %ga?[%crin Jagis re#us%ed ?or?lq‘;‘aﬁa minimum
bomdrngcboess;@“tefrmlrrﬁg! tp|b,eeerttnreiy Wlthmemezary bwm;ilrrgelgmola irétep 1630. The

sanhplé 8G&SE rhdy @&9%#@%@%0%%g vﬁf?nr?glggg rgeﬂ}é%cg'[ %rg' Mt the secondary

i'nvention. Process ins I n
mingBwset Peidingy baxhiPsecsss aﬂﬁQﬁ there detﬁnmmedl i‘ff’tdaelemcaees adfer groups

e
e 14k ] PSR Bec B081E3boatf 5060 b ot o
MOlgi HOURF IEMairFiogiresess! Jj’@o@d@@@ thendindsr i buti on nodel is

used. However, other distribution nodels may be used

W t hout departing fromthis invention. Fromthe

di skiginsutf distieiela flew wiiaghamfes lsetandaprgcass HWO for determining
sanﬁd‘@ §§J’é?é§maéc%o%%h i%@%ﬂo’ch@r éﬁw‘f‘)gdlﬂrﬁéﬁgof\/ 15 ng\Zé?ﬂl | ®rocess 1700
begtﬂse'ﬂeit%ﬁ ﬁ179%d>YS<i%'ﬁtﬂlﬁr@l BRI UM |bonndlmg)|bpt< %tMmcloses a group of
PAOUENO 13 HELLA ok 8.8 BRSSO BT brdhns 1o
(Figgesh 2k i Ingtan b0y peoceay 8700 placesia ﬁguarerb@xrgf gamradetgrrmmd size at
eachhb@a%ﬁl ﬂSth@ﬁﬁmﬂﬁ&rﬁ%@JHﬁ% &aeh lP'i%ﬁe‘ft aE{o@ h@ﬁil%bxiﬁlthe art to

color difference greater than the
detgrandng oeatiaps der plageieent off dhe a@xeﬁeHewe\éerpmeelp@tnon aftilegy boxes may

be Y8fninkd & &P plekRernfifeh sQﬂ %Elpi J{eﬁ Wi ﬁghlﬂpu%)bo%ﬁdlng box, a

i nt erest havi ng a pl xel col or erence t
calcylaed sentehedl @ heonnegiedheermpilent andcaleated heanterhef e ghoup like

contpdh&sB 0brdn bay beptkhh&d as a medi um col or difference
pi xel . Each pi xel having a pixel color difference |ess

than the | ow threshold or each remaining pixel is then

| quHe' rati® @f peld ot TMblest %rﬂbar@lﬂftf) %t@ﬂﬁ@mlﬁ’érxcﬁ‘l p_/pké"s # E&ch square

and process 1500 ends. ures

boxif i'F F’lﬁ%’t (ﬁ%{?@"'m%ﬁb@%é‘ fiar Thel @eew ﬁ@'néf?{ﬁiil réaxs faarixals isfentified as
Iarg@ l d@ﬁirsdlffé?én@n Pik¥8 | ahafrt SkelP rcfé?yﬁﬁ& 39 Qﬁecﬁurﬁs&'ﬂr' cﬁﬁer&ﬂ@e pixels.

xels in accordance with two enbodi nents of
Theﬁ’f@%trﬂ'%%(’f pietRst arelsft Bp pfpsioatcdsicpr ocess 1600 \Nhl chis
a first process for determ ning sanple squares for
anillé\ﬁ/si s in accordance with an enbodi nent of this

ERIEPO 20PNe Sguare1sy e Wiy theslardesttadip i sgectpy. In step 1725 the
raticdéfl ihei delbRedd6d RS Yo BMpARENRRLE dhREndeX 1k Bled BP37, if the ratio is

greater than the threshold, then the difference image inside the square box b is output as
a sample square, and the pixels in the square box are removed from the difference
image within the minimum bounding box B. Thus, any pixels in a set of pixels shared with
an overlapping square box are removed from the overlapping box. Next, process 1700 is
repeated from 1715 to determine new ratios for the square boxes. If the largest ratios is
not greater than the threshold, process 1700 proceeds to step 1730 and determines

whether another set of squares of a different predetermined size has yet to be processed.



10

15

20

encl oses a group of pixels defined as a connected

conponent as discussed in 1430 of process 1400 (Figure
W@ 2009/14578Dr phol ogi cal operator is then appli edP€TSG2089/000190

primary m ni mnum boundi ng box in step 1610 to dil ate

t he boundaries of the grouppqln step 1615, al

i dentified nei ghboring nmediumcolor difference pixels

' ' bound ted into. . .
1 o RaEr S 78 HoRre i sp 4746 46 Bh crettirduped size and is
repeadegh roent 7 theity @i sevalsgbofi sdquaresAl If riodeprotédseti7doaprgeeseds to step

o) ' rence pixels in primry boundi.n X are
7l ShEbEd FrRhe S eRel ohsRE AE=I1E; 1§ SaPfocess 1700
repeais (remt stem &7 05cwitinthetoedneciap coreponeain alf yist, pradegon 7athendsn

step 1620. A secondary m ni num boundi ng box (b) is

then fornmed for each connected conponent forned in
st dpgure6185lIustratebt2 Bow Aisgearp lof pewpeas 4806 fdr ks sifgmee sldh eisorders

i f R b ing box det.erpi ned
m oG5! o GREN B BENT A 8 RPSRIRY Bl om o
samp@3 equaree Soarepexansgies pbfeatured thah nthyf hee ertranted melypee, but are not

ot R ' : condary m ni num
imill s ARG RERBRIS BB7 bobPolreRaBf AU o Fdp R, e
extragted dedtares gre then wseddd lasgify a disvederfege thenedtaetedlfiéatires using
.1 IS f €egc p,until no
clasBiiCr BIgBARRS m 00, 1070y, Bt SahBlos R cdertRp s, e may oe
usegtiinplivde, but e naitlinzitedsio aBayesimndclagpifirs @hd Suppodntector Machines.
I % for . ni a e X 1 n
Al Rk e s, SR AR BRI S PANES i i ragp whether
therprip @agthel 3a0pleegsiuage it clessify. 1736, byocdes i1BDOIGs sepwiatednitom step
1so§%+%&\@sé?ﬂ%ﬁe§qh£%? RAGWARE BroRe Sl P8t QlasP! x€l s def i ned
as a connected 'conponent as discussed in step 1430 of
process 1400 (Figure 14). In step 1710, process 1700
 Poagf et BBk Blolel SEHBid i Eabl et ofRfiboes of tis
inventiers elt ékenvisiengdrihosresikiifad indhelerterniand Wibdasignatiehetive systems
RSEE N hi y HOV&, . tion of the
that @gx es rraf;]lsgé\lédﬂ‘ts g%rgnéﬁt:fgrtas a\ég?'é’&ﬁﬁ?'lf’nﬂ%gd set of
pi xel s wi thin m ni rum boundi ng box, a cal cul ated
center of a connected conmponent, a cal cul ated center
of a group |like conponents, or in any other manner.
The ratio of pixels of interest conpared to total
nunber of pixels in each square box is then detern ned
in step 1715. The pixels of interest may be pixels
identified as |large color difference pixels and/or
pi xel s identified as medi um col or difference pixels.
The exact pixels of interest are left as a design
choice. In step 1720, the square box b with the
| argest ratio is selected. In step 1725 the
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ratio of the selected square is conpared with a
threshold. In step 1727, if the ratio is greater than
W@ b@onk7eshol d, then the difference i mage i nsiREr/8Gz09/000190
square box b is output as a sanple square, and the
pi xel s in the square box are2renoved fromthe
difference image within the m ni num boundi ng box B.
CLAIWS- any pixels in a set of pixels shared with an
over | appi ng square box are renoved fromthe
over | appi ng box. Next, process 1700 i s repeated from
1. 171,5 s?ﬁeﬂQB%ﬂHIﬁ%&%Wgéé¥d fsatk QIF] diddfaestay Srlﬁﬁﬁé
| argest rat’ios 1s not greater than t shold
pr o%fwsagfmmp@rta@@éa%m@lb/ S INDZEBCAVAd det er mi nes
t s8fheb h?éalé %&w@fto %Géé\feﬁél fifht lggdg/ ﬁrrte nt
prede erm ned size e proce d. I f so,
pr of 63gergipgaig rcéglﬂéf@é @%ptwdﬂmrwamm sgig body pafie
Pr €4l §redeRting Gyaicht f&nl%céﬁlnbeé)ﬁ&‘tnﬁggé rfr%m $4i0:hhd \ﬁhereln said
new set of Squares. not, process 1 proceeds
Progessfarsysismaingludes érﬂ'i‘i’??ééoﬁ fnth 3p¢ ﬁéﬁerzeew@éd@bie by sald processor;
angconmponent remains. |If so, process 1700 repeats from
step 1705 with the connected conponent. |f not,
pr oBsiEustiensgoreddy sard gemerbat diraes said peacessing gt to:
di agr am @teifd 858%Rads300 for classifying skin disorders
in the sanpl e squares. Process 1800 begins in step
1805 by 4sieTiRg AriglereeUraion fiogheaid dmAge eensesritiag asaﬁwai skin

exasamdres saf bbappyfies that may be extracted include,
but are not limted to, color difference hi st ogr ans

and col dletemines sien efjnisrast pf @it Bodwpat psaid imege,

extract efbtéRatgibBiemarea IR KYRFh dfohi&led3bSdiny sé'ld reference area,
di sorder fromthe extracted features using classifier

al gori t HiRSSHY disgysler ghepid probieneaiespped of cl assifier
al gori t hyemetdi@tesity, be used include, but are not
limted to, Bayesian classifiers and Support Vector
Machi nes. After the sanple square is classified,

2. pfﬁﬂﬁaséi/sibaﬂ&d@irﬁfmrtﬂéﬁcdrﬁbrﬁr@@ 1805 whether there is
anot her uare to classify. If so, process 1800

is & Bf&é%?% gutedgn ggigraviby toab%*é%”%'hﬁ?'é caigst and said body
pardeher Wi se, pr ocess 1800 ends. The above enbodi rrents
provi de g?escrl{nl on of features and advant ages
n

th.%p'iurfv i "girors {n sald Savilysssigdred g Jeflegkimagss ‘?frﬁaqué"dy part

ontcﬁrstaldcpﬁ"snalaiévm&e Iheteni gid @bmraﬂaéand/?uﬁaw %F?rmFrB)%t and said prism
e, on h|3|nvent|on as set orthlnt e

de"PSﬂf%\%c’]W@U&? fPrEaUee RPIgEamera A0 SoRibEn? PRI imAge FRpwiRo 2 first side

andia@@ead tidelof 841t boly Fa.dl sorders conprising: an i mage
conpartment partially enclosing a cavity; a |ight
source in said cavity to adequately light a body part;

3. a ChsystehofoRiith Tanrel ol pstptisvitd Gorapridedge of said
system for recgelving said

b%%@P &y’:ﬁ rgg%ét%grgaéésg %ﬂéﬁ@l urggtyépf mirrors to said camera.

4, The system of claim 2 wherein said prism device comprises:
An array of mirrors configured to reflect images from said plurality of mirror onto

said camera.

5. The system of claim 2 wherein said prism is adjustable to allow said camera to

capture one of a single image of said body part and said split image of said body part.
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processing systemincludes a processor unit and a
menory readabl e by said processor; and instructions
WQ@PRegs7By said nenory that direct said procesBCHgGN/H00190
to: receive said inmage, determ ne a reference region
fromsaid i nage representi n@3a natural skin col or of
said body part, determne a region of interest of said
6. bo%&éﬁ%e&%{aéfnﬂ Jm%?corﬂsﬁégﬁ a problemarea in said
Ion-of I'n eres usin eference area, classify
di s@rreﬁrst@fd pasald paviy ecmflaﬂ@ai toapldcey emidrizdy paskinl @ substantially
- r ising: a prism
Conﬁ?&?@%@%ﬁb%mﬁ%dﬁ){ ﬁ/’ittgg%acﬁo@gél%? i g{%{le bet ween sai d
camera and sald body part; and a pI urality of mrrors
in [ f
7 body ot G2 M sl Poddy perf 4 BROBPa GuoRB Sho said rest
starchgemprisgsal ity of mirrors and said prism deV| ce are
Corg 'cHIHrr@gt &é?ln%@lé%eansi%gc} id Rst 2R H ?Ji g 3 allow chin to
mage show ng a first ean a secon
resb@@»?ldpa@lqnturg The system of claim 2 wher e| n sal d prism
device conprises: a prismthat refracts i mages from
said plurality of mrrors to said canera. 4 . The
8. systhemsystere Ph¢lainp2 wheredi spid pmpaitmen apawdrises:conpri ses:
An @BéayS,g)%wg"rrors configured to reflect inmages from
said plurality of mirror onto said canera. 5. The
sys? Bigt e alli m 2 wherein said prismis adjustable to

al | oueslididAp®RIa to capture one of a single image of
sai d body part and said split imge of said body

para firgt ofher sajd plaralibfof enieprin affivedrte Keid fied wisiei wallagnd a
resd sé&o%%nb%f%éiki%l&élﬁ* Bf/mm% LB i BLRRE skl vihl.

body part in a substan constant position in said
cavity with relation to sald canera. 7. The system of

0. ¢l ajng gys\fmﬁro%am% B hd? @ YsaRedirbt Ak &aid @s@orﬂfor%s%fgg@%mramy of

and said rest stand conprises: a chin rest defin
mirrgrs argcshisia¥e.i n sai d rest stand configured to allow
chinto

10.  The system of claim 9 further comprising:

a first hinge connecting said first side wall and said back side wall to make said
first one of said plurality of mirrors adjustable; and

a second hinge connecting said first side wall and said back side wall to make

said second one of said plurality of mirrors adjustable.

11. The system of claim 10 further comprising:

a first actuator that rotates said first hinge.

12 The system of claim 11 further comprising:

a second actuator that rotates said second hinge.

13. The system of claim 8 further comprising:

a cover over said back, said first, and said second side walls of said compartment.

14. The system of claim 13 wherein said cover comprises: -

a plurality of movable panels.
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rest in said indenture. 8. The systemof claim?2

wherein said conpartnent conprises: a back side wall;
w@2Gons1733i de wall ; a second side wall; a firsPCDp&2009/000190

said plurality of mrrors affixed to said first side

wal | ; and a second one of sai4ad plurality of mrrors

affi xed to said second side wall. 9. The system of

claim8 wherein said first and said second ones of

said plurality of mrrors are adjustable. 10. The
15.sy sThesysters ohelain®13 furtheecoropnigesi si ng: a first hinge

con i . 8.4l | £t 8] I . Sa] ' 1

el PRl g b S o @lngThE RE ordilnent to aid n
aligmingrad edreadjofi g tsabjeet togagtuze said imapendfiregiace ohsaid silbjectsai d

first side wall and said back side wall to nake said

second one of said plurality of mrrors adjustable.
16.11. Theheystgrs obdriof 1 Slriiencaopfisimd:her conprising: a first

act : t j Ao fdr i F L h

of 4 PAREl) PRrcehfid FRURRG el ahocns MSais ol e cach
positipnde esptyes 2h iswgeritpnha mgdicutagvieweidyst em of claim 8

further conprising: a cover over said back, said

first, and said second side walls of said conpartnent.
17.14. Treh eysigiot @fnglaim dBaviareid ouee pbpaidsplulityosfegameras captures an
; i 1 i Iy nmovabl e panel s. 15. The
m %ﬁér@gﬁ\él?ﬁ%@%@ Hfohjytp%gir conprises: a head guide

affixed to said cover and extending into said

o oaid i ¢ .
18,0 R Bl S I WAl PR o sp ERLCD Earpida Fabtures an
imagref §yeft ehfinoe ot said hedy part-t her conprising: a plurality

of caneras including said canera in said inage

conpartnment each position to capture an inmage froma
19. par The gysgemvefeslaipoil Gtwhergin anee ok gaid eptvietity cofagamergs captures an
ima}@g%glr@h%]ggg O]s%}i@bggjﬂg%#_l ty of canmeras captures an

I'mage of a front VI éw sai d body part.
20. The system of claim 1 further comprising:

an optical filter between said body part and said camera to allow particular

wavelengths of light to pass to said camera.

21.  The system of claim 1 further comprising:
an optical filter between said body part and said camera that polarizes said light to

control a polarization of state of light reaching said camera.

22, The system of claim 1 wherein said light source provides ultraviolet light and said

camera captures an ultraviolet image of said body part.

23.  The system of claim 1 wherein said light source provides infrared light and said

camera captures an infrared image of said body part.

24.  The system of claim 1 wherein said instructions to determine said reference region
comprise:
instructions to receive an input identifying an area of pixels of said image for use

as said reference region.
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18. The system of claim 16 wherein one of said

plurality of caneras captures an inmge of a left
woRiwague3df said body part. 19. The system of BCEHEG200$000190

wherein one of said plurality of caneras captures an

i mage of a right oblique of mmaid body part. 20. The

systemof claim1l further conprising: an optical

filter between said body part and said canera to all ow

particul ar wavel engths of light to pass to said
25.cankhasystem ofitleins § sihersimaid lirsitnuctionfsuio dhermipersaid refangnce region
corﬁ&is‘épti cal filter between said body part and said

camera that polarizes said light to control a

pol Bpiryciipheip déternine @ncired phgaid meegshhavingsaicdnsistemirmxel color for
usSs saT@Peférléﬁéee@ R, claiml wherein said |ight source

provides u tra\9| ofet light and said canera captures an

ultraviolet inmage of said body part. 23. The system of
26.0! aﬁﬁ@ %y%@ﬁr&' Qiahf! ij\LHegém S%Wrir%?ru&ric?*n\é' ge e’femf\i[h@r&;iid region of
_ Ilgz t and sald canera captures an intrared Inmage o
Intesegt goppEse:part. 24. The systemof claim 1l wherein said

| NSHEHGHLAR feBeide bR THPUR Bf é@bﬂioﬁ%ff%ﬁﬁﬁgg% ?&gﬁ@ as_said region of
. conprise: iInstructions to recelve an I np rdent1fying
Integestar ea of pixels of said image for use as said

reference region.25. The systemof claim1 wherein

said instructions to determ ne said reference region
27.conphe skstemngt elaine i budherain dgiceinsirpetions tor deteonhingagaid region of
intcrd@@86mpPAMd: Ny @ consi stent pixel color for use as said

reference region. 26. The systemof claim 1 wherein

sai iBstrysgiens & deagning adegionrif seidsigiagerhegivesn iowmfeatuses of said
bodyQyaR! i se: instructions to receive an input of a

portion of said imge for use as said region of

interest. 27. The systemof claim1l wherein said
28.1 NThEYGSERNST clafim d8LR B GiSiRL LIS AL %é?éct!agﬁr l?lsntarea comprise:

conpriSe: instructions to determne a region of sard

i mEBErYsEeNR®h known features of said body part.

determine a natural pixel color from said reference region,

compute a color difference of each pixel in said region of interest and said
natural pixel color,

identify each said pixel in said region of interest with said color difference
that is greater than or equal to a threshold,

" determine a like identified group of a plurality of pixels from said identified

pixels using connected component analysis, and

identify an area as a plurality of pixels in a set of connected like identified

groups.

29, The system of claim of 28 wherein said instructions to determine said like
identified group comprises:
instructions to:
construct a color difference histogram for said pixels in said region of
interest,
fix a distribution model over said histogram
determine a high threshold from said distribution model,
determine a low threshold from said distribution model,
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28. The systemof claim1 wherein said instructions to
detect a problem area conprise: instructions to:
waeleensi7ae a natural pixel color from said ref BEEHGEH09/000190
region, conpute a color difference of each pixel in
said region of interest and maid natural pixel color,
identify each said pixel in said region of interest
with sai f. ' reater
equal "t ocgiy el ShBTEGoh A ik 2p RE B DBy dferonce pixl i
gr osgid ebloadifferanaé of wl@plxpi ix glesmatdrrtioan said djxghctbnetshcﬁld ed
pi xel s u; A and
Cdentif @bﬂﬂg%gﬂgeq% ggd?tggﬂgﬁ Bf iR er?sﬁ%.sxer:ngdllu %ol%rectlﬁer?nce pixel
conlﬁé@lde@Wl dieriedem of fsalédm@l awbss t}zem st ehighy Biresobsf and greater
cl a{hgbgéldq&v\mgg & said instructions to determ ne
sai d |dent| €d group conprises: instructions to:
const r ucideatifz @l mxel th $dié reginreoftintetastya smafl eolos differgmice gixe! if said
in %mlﬁéghﬁqls%ss tﬂcﬁgﬁé aw {h\'é%hglddﬁﬁcﬁ ribution nodel
over said gram determ ne a hreshol d from
said di s‘t’h?'ﬁlﬁtﬁeﬂmllkﬁjd@mﬂfled@t%tprmﬁ@d% pixals havies thel sime identified
froggisifbrdh&l ri bution nodel ,identify a pixel in said
region of Interest as a Iarge col or difference pixel
if said color difference of said pixel is greater than
0Sal thdb\@terh Bf 85MPLE hb%ﬁ%%é}ﬁsguﬂ o¥€lo bissify id frgé(();gm rise:
interest as a medium col or erence |erl g
col'ﬁﬁt“tﬁt'fﬂﬁ%ioence of said pixel is less than sai d high
t hr eshol r ol d,
i dent i fygl\gaglgig eﬁ%ﬁﬁ%%gﬂ@a@?bpsal @ja?éét a smal |
col or di9l2esifssaeh pf saiq pHUfahya@f@amleow@refsf@r@d@eroies
| ess then said | ow threshold, and wherein said |ike
i dentified group includes plxels havi ng the sane
31.i dehitq stain ebtlaim 0 wheveihwaid inguctiphe te glessincompeiseli m
29 whgicebrs R d instructions to classify said area

conprise: instructions to:
extract features from said sampie square; and

classify said features using a classifier process.
32. The system of claim 31 wherein said classifier process is a Bayesian classifier.

33. The system of claim 31 wherein said classifier process is a support vector
machine.

34. The system of claim 30 wherein said instructions to divide said area into a plurality
of sample squares comprises:
instructions to:
determine a primary minimum bounding box including all pixels in said
area,
apply a morphological operator to dilate said boundary of said area,
connect each group of neighboring medium color difference pixels in said
primary minimum bounding box into a connected component,
connect each group of neighboring large color difference pixels in said

primary minimum bounding box into a connected component,
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divide said area into a plurality of sanple squares,
classify each of said plurality of sanple squares as a

waele®ongsss 3 1. The system of clai m 30 wherei nPGEBG2009/000190

instructions to classify conprise: instructions to:

extract features fromsaid anple square; and cl assify

said features using a classifier pr ocess. 32. The

system o 3 her pro '

a Bayesﬁgr%&Jc Assi féegpﬂg%g R“ﬂw'%b% %P em 'l(’é éﬁ %S%? donnected
whesamiporeai, d cl assifier process is a supp_ort vect or

machi ne. de%é"rmn;@ee MS%%%&; CrJni?ﬂn%r%O?%%rn I Bog @n?rely ]yvithin said
instructions to T R R o TR T y o
sanpireary quiaimesn bmr@ungsl@ac andst ruct i ons to: determne a

gra: ga;%/erra&ﬁh bQéf&‘dée%gn%ﬁlg rénﬁﬁ% e nding B&%%Ie’?énjgﬂ\ed to be

at or
sauemlbtmrvd@nysmﬂ m‘anafyanmanumdcmmdmgelmhagmapofomid plurality of
nei g@dl um col or difference pixels in said

prlnary n1n|nun1bound|ng box into a connected
conponent, connect each group of neighboring |arge

35, Co' ﬁ{c? %}s{{) 5@5’&% B %RoRid &id ﬂ%guaro'ng% %ﬁw@%@a%a into a plurality

nto a connected conp

ofsgmplmtmax;esmomnmﬁs boundi ng box for each connect ed

36.

COMRANRALns flet erm ne each secondary m ni num boundi ng

box entl reﬁy within said prinmary m ni num boundi ng box,

and r et ut-riegBtnsaipdmeec oty bouridingnbaxoinaldiding ipixels in said
detgryined to be entirely within said primry mni mum
boundi’ng box as one of said plurality of sanple

squar es.2.38ramee saifs téelsofin cdaid mretarvheininams &pdnding box into

E%Bbﬁﬁ% a blgréﬂ%éf%ué@sqncﬁﬁo%aaﬁ IQ(&) | ﬂuﬁ’llbglr & ddi¢f piREis wherein

uares compri ses: instruct
det%”Mﬁ“ﬂféb%f i® pperak § pPirativhefraredaiertingg @m@ i ncI udi ng al |

pi xel s i4) R@rfhine a ratio of pixels of interest in each square to a total number of

pixels in said plurality of sets of squares,

4. determine said one of said plurality of squares having a greatest ratio,

5. determine whether said ratio of said one of said plurality of squares is
greater than, and

6. include said one of said plurality of squares in said plurality of sample
squares responsive to a determination said ratio is greater than said threshold,

7. remove said pixels in said one of said plurality of squares from other
ones of said plurality of squares, and

8. repeat steps 3-7.

The system of claim 35 wherein said instructions to divide said area into a plurality

of sample squares further comprise:

instructions to:

9. determine steps 2-8 have been performed for a plurality of squares for

each of a plurality of sizes, and

10. repeat steps 2-9 for another one of said plurality of sizes.
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area, 2. arrange said pixels in said primary m nimum
boundi ng box into groupings of a plurality of squares

w0 p@baege3an equal nunber of said pixel s wherei PCHE&G209/000190
nunber is one of a plurality of predeterm ned sizes ,
3. determine a ratio of pixeks of interest in each
square to a total number of pixels in said plurality

of Bet duar e . det i.d one of saj
37. ol uf zﬁ sc‘%s?ém g%[u r%g S\’NAH% n ﬁgfdgll&g étg%é Spuares iaée’ a%_érqged to overlap
onedan@her lrnesawmenihimunsaaiodndmg ibox afnds avedtlappieg adnesavfdsaid plurality of
ter than, and 6. include
squf e%dﬁl%%éeé/ar?gve?%gsmgﬁ'?g ﬁ%ﬁ%f squares in said
pI urality of sanpl e squares responsive to a
det r [ el i :
38. ﬂ{ern]‘é&f%gérh %@ C%i}hm%\?eﬁééggﬁ ssacgé‘i@"s rﬁ nétgpegt %%e%{ﬁe g%!?rddlfference
piquﬂ urality of squares fromother ones of said plurality
of squares, and 8. repeat steps 3-7. 36. The system of
claim 35 wherein said instructions to divide said area
39.i ntDhessystam af ¢laign 3F wheneinl s2id pinels f interestraze noaoiiymn icgler difference
é@structl ons to: 9. deternine steps 2-8 have been
performed for a plurality of squares for each of a
plurality of sizes, and 10. repeat steps 2-9 for
an A
40, oﬂ%eg @%Eof\?\ﬂgnf@?{ﬁwg%ﬁé ﬁ%&?lngso?lrﬁéégtg%rgrl% & gfﬁé%eedﬂm color
dlffﬁziﬁm@m&isto overlap one another in said minimm
boundi ng box and overl apping ones of said plurality of
squares include an overl appi ng set of pixels. 38. The

41. sy & methsid for analyzB® awidn élsnrmmh @i ptetassing sysiear eunprising:
! ar(%?td?m%; lﬂbéé ngglﬁﬁ op )fpar?v%lth Ihenpystem of claim

erelrn sal pI xel's 0 erest are nedi um col or
di fdeterayived pirsierance mnonrhfea frpbplumaliyfof pixglsifra@s said énegei

Sa'%t&h?ﬁﬁh&a%gei)ﬁbﬁﬁ%%stgf53&%@@&9&& POUNER Qg image;

di frerence 2|ng

di ﬁ\ab'émgﬁatdwreamr%&é@gswlwcémf@@m ey qmgand

generating results.

42. The method of claim 41 further comprising:
capturing a plurality of images of said skin of said body parts with said camera

wherein said image is one of said plurality of images.

43, The method of claim 41 further comprising:
capturing a plurality of images using a plurality of cameras wherein said image is

one of said plurality of images.

44, The method of claim 41 wherein said step of capturing said image comprises:
aligning an initial image of said body part being displayed from said camera with a
template on a display.

45, The method of claim 41 wherein said step of capturing said image comprises:

removing specular reflections from said image.
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capturing an inage of a skin of a body part with a

canera; determning a reference region of a first
wWpbweaki’sy of pixels from said i mage; deter m nP@ESG2009/000190

region of interest of a second plurality of pixels

fromsaid i mage; analyzing €8id region of interest

using said reference region; and generating results.
46.42. | f
O r el it 4 pefai hic IicD® R B ) ooy pprt rom o
singlgyBYinbairM@W.wi t h sai d camera wherein said i mage is one

of said plurality of imges. 43. The nmethod of claim4

1 further conprising: capturing a plurality of inmages

47. usi g methrd P&P‘?W 4%%@%’&% sipglernsin of Wiew i Adigetal ¥ewne

of sald plurality of imges. 44. The nethod of claim4

erein said step of capturing said image conprises:

48. aI |Tdm Rgthad of glaim 41 whesgje s8id iswle ipa@pliijmee ikpp gnage showing
saidbheuyl AYEFbrh brSR) B SHIBLAVM h @ tenpl ate on a

dﬁgglay 45. q?%e %Ethod of %%aln14 1 wherein said step

of capturing said image conprises: renoving specul ar

49. 1 efTHéQ’héiﬁB& of &1 3@ ivHeleMPefa 48t i Q?”e ?ﬁ@l‘JBé@a Wit &Allahér\/l@w and a
wherein said image is an i nage of said body part

”gh??kaﬁm‘lﬁvﬁ"‘h‘ﬁfls@‘dp?ﬁdﬁ(tpaﬁ view. 47. The nethod of claim
46 V\herel n said single point of viewis a frontal
48. The nethod of claim4 1 wherein said inage
| s é‘esfﬂq hog r‘?ﬁé’@'ms‘l%ﬁ"’heﬁ%l@eS%ﬁoﬂPPlg’fs%ﬁﬁﬂurﬂ@d)?a'ﬁamage further
confphg,ﬁga plurality of points of view 49. The nethod of
cl ai m 48 V\hereln sald split image includes a left

obIA°H5hNG PESles 46 2R o Hmr?rad@th/re&xﬁme -4 grigpdry front of said

carie®d &nd SAld bdBe paretd1edvied saibiabimikBguherein said step of
capturing said image further conprising: adjusting
angles of a plurality of mrrors with reference to a

51. pr I'Iwméthf)di endlainf 4‘S@hé1'efh€§§ﬂf StepRHgSrstiMOshid RAks éd?nprlses
Ecﬁsald@glltlmag 1. The nethod of claim4 1
NG JiPPETBR S NG H’é‘f"‘éﬂ?’ng said results

corrprl ses: detecting a problemarea in said imge; 52.

Th d o clal 50 wherein said step of generatin
‘g alel’ %ﬁpq gtf g@mﬁ pq.fsm said step of generatm% said %sults oompr?smg

classifying a skin disorder in said problem area from said image.

53. The method of claim 50 wherein said step of generating said results comprising:
classifying a plurality of skin disorders in said problem area from said image.

54, The method of claim 50 wherein said step of generating said results further
comprises:

quantifying an amount of a skin disorder in said problem area.

55. The method of claim 54 wherein said step of generating said results further
comprises:

comparing said amount of said skin disorder in said problem area with amounts of
said skin disorder in said problem area from previous images to show changes in said

problem area.

56. The method of claim 41 wherein said step of generating said results comprises:



10

15

20

25

30

35

classifying a skin disorder in said problemarea from

said i mage. 53. The nethod of claim50 wherein said
wae@p/1ef739enerati ng said results conprising: PCT/SG2009/000190

classifying a plurality of skin disorders in said

probl em area from said i magesg 54. The nethod of claim

50 vvherei n sai d step of generating said results

fur |ses uant i f in an a

o <R TP LR o ek Liebleh 2Rt B8 Brapison

54 wher ei n said step of generati ng said results

fur np ari i d anpunt of .sa

57 S SRA SRR s SHPRAL 5P 00 0 AR o8 gp kg gbes
sk| capjlmmyaielultrawolstamtbgprodibhidrlmody partf r om previ ous
i mages to show changes in said problemarea. 56. The

met hod of claim4 1 wherein said step of generating
58.sai the pethadwof caim il séwreih isg'distfgp Gfaiagturing gaidumbge aomprises:

57 g =00 Bade S oolnd 1 Sal Siepof

capt uring said image conprises: capturing an

|t ' [ Th t f .
59.3I aff?né/ k@i@ﬂjé@gﬁn ggl\/\a%'sr’aegg%ystggro? de?e§m|n|réqe8§|8 r'fg%gen%e region
congrigesi ses: capturing an i nf rared i mage of sai d body

ot teoaine aHpdFCRY pdtdH A BicimtBR 67 b3 o relerEeteoion.

P S6s ecel
an i nput |dent|fy|ng portion of said i mage for use as

60.2 I BlERRAR 6@@5@{“ 31 Q\gxeremn%aﬁeetgyg Qe Qf te‘? ﬁeﬁaeéamé reference region

wherelin said et ermni ng Said nce
coniiggei ses: determ ning an area of sai d i mge i ncI ud| ng

a PhtERbibihy & da%é(eefssé]avlhﬁ e ln‘c‘:l%@?sg_?_ﬁlhraﬁéfﬁlf d)%%:j Phaving a

for use as said reference région

cong|isganrpizelicalgideraiae asedait eferpnasfredioner mi ni ng sai d region

of interest conprises: receiving an input of a portion

of said inmage to use as said region of interest. 62.
61.TheThremedpdos’ alaie 41 wherejheaidisters af detgtrelpmgfsald region of interest
conti§ils8E:M ni ng said region of interest conprises:

eterm ning a region of said i nage between known
f eaﬁegelygg@n iRt @ Bedsiop &f said image to use as said region of interest.

62.  The method of claim 41 wherein said step of determining said region of interest
comprises:

determining a region of said image between known features of said body part.

63. The method of claim 41 wherein said step of analyzing said region of interest
comprises:

determining a natural color from colors of said first plurality of pixels in said
reference region;

determining a color difference from each pixel of said second plurality of pixels
from said natural color;

identifying each of said second plurality of pixels having a color difference greater
than a threshold;

generating a group for each plurality of neighboring pixels from said identified
ones of said second plurality of pixels;

determining a plurality of sample squares for each said group generated; and
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63. The nethod of claim4 1 wherein said step of
anal yzing said region of interest conprises:

waledensi7ad ng a natural color fromcol ors of saPcr/$G2099/000190
plurality of pixels in said reference region;
determ ning a col or differé&hce fromeach pixel of said
second plurality of pixels fromsaid natural color;
| dedidskifyrgrgsiiradisoraér repriesersationehcplofisaad plusaliyfsapiplesdguares.
having a color difference greater than a threshol d;
generating a group for each plurality of neighboring

64. pi xldiegndthrasiof slaing 68 Husiver ¢drelismges of sai d second
P Wothdiziig f catirtf biich SRl PNt oPbiéId i $atd alferAEPIcgion

sqguares for each said group generated; andclassifying

‘ prloét%(?ﬁt?ﬂ“m‘@oﬁeﬂ’eﬁa‘ﬂréb‘?%ent ed by each of said plurality

sarrpl e squares. 64. The nmethod of claim®63 further
r|S|n V4 a color of each of said first
pI u gl et &“%F‘Eg%i r‘hﬁpgqé’i“ﬁ'swgference region prior to
detrprmalmngga salpdohedalr afl sai besond giuralith ef wbelsod ssfd region of
integég,ggﬁﬂ(r) ??dété’rh\tﬂiﬁd' s&id Ea d cﬁﬁ%?gncermr JIRh| oF%J@sé%oﬁ@ &)gl'?ahgfof pixels.

second uralrty of pixels In sai
of interest prior to detern1n|ng said col or dlfference

66. f OrTHE ke orciir 63QfHRASH Bhid kRbid MetefmiRing 8hid-safle shil8res for
thod of claim 63 wherein said step of determ ning

SaleQIPup COMRSES:squar es for said group conpri ses:
cornshsthetinghg caloe aiflerende ﬂmwgaaim ef ltblbt affesmmced froml exch of said

o ined SIrSOf SR R e B8 SRR FINEHE, Nt er st
f i ixing aadlSthMmm b’@delmvelmﬁdiehlsbmm. sai d histogram

Aot SIFhpira oAb RSOl OfGABidlefl ST UL on

erninin hr es om said

di Qetqrrnmngaqiowae&olftfa '@@6‘!‘3 idistripytieimpeRdint i fi ed one of
s ali ey B a idehddt (\/heocﬁf e{éic?(@éo‘éndi Rlufeitydof ‘fwf“‘ @é«é region of
ere e col nce X i f.said,
intof e £ rescalst e et s A dhofdd e B0 Yepoce
of spid)pblel is gregiter #tamrsaldiagh Bweastiodj gh t hr eshol d;
Catcg ?le-ﬂdq?n ?d@nﬁ%%nér{ef 51‘95% é:o&%o% Hﬁ:@%hﬂ/ 3@;9%'9 n sand reglon of

plurafrty-o n sal
interastip mraeslium cqlpf fidfersnee ppeiibsal fcolgamﬁfe@op@ pf aﬁw ﬂ@n@ﬂe@ieﬂne

pixefs 18R thar SEORiGH trPEsHBRGand greater than said low threshold;

categorizing an identified one of said second plurality of pixels in said region of
interest a small color difference pixel if said color difference of said identified one pixel is
less then said low threshold. - '

67. The method of claim 66 wherein said step of determining said plurality of sample A
squares for said group further comprises:

determining a primary minimum bounding box including all pixels in said group;

applying a morphological operator to dilate said boundary of said group;

connecting each group of neighboring medium color difference pixels in said
primary minimum bounding box into a connected component;

connecting each group of neighboring large color difference pixels in said primary
minimum bounding box into a connected component, '

determining a secondary minimum bounding box for each connected component; \
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pi xel is |ess than said high threshold and greater

than said | ow threshol d; categorizing an identified
W@r®9045738i d second plurality of pixels in saiRBCTB8GLON000190

of interest a small color difference pixel if said

color difference of said itdentified one pixel is |ess

then said |l ow threshold. 67. The nmethod of claim 66 )

whetetsrmingwi dacht said clecenstesr mininHg Beunding| bexapitirgly githin said

n??ggﬁd fRURL Sl Or said group further conprl ses

e

rmning prima m ni mum boundi ng box %
al [relyraieg gathﬁaé,dawog%( Y, Brinigiym baurging bmsﬂﬁt?av'aaﬁ* f%b ntirely
witHiPe4i@ pfrhary Onidlinuat ouBdihg bEosetRY of saiti phadidy gfsample squares.
connecting each group of nei ghboring medi um col or
difference pixels in said primary m ni rum boundi ng box
68.i ntTheametborhefcdiand GSomipeiorsaid stemofedetérminingagdid giuwlify obfsample
Squgpésggkg%g&"g}gud @ornqqg s&Pl or difference pixels in said

oundi ng box into a connected

c onbdﬁéﬁﬂmmd EtREPENHNINGNEN baensinghoy inalusing A Pixsisip S#g areal
boxp, fa%ng#ﬁg:%hu& FIRIS fit L4k 'ﬂﬁrmnum lﬂﬂh&hgbﬁbk it §8G@dings of a

secondary m ni mu un
plugy PHaHREr YIS M ohit o il s AP one of
a plaeityrd predetatminedisizdzo undi ng box determ ned to be
entjr within.sa
o0 gl Bl g R o I SRM0 B er o
pixeieinhsaid pmrahiyaxfmtaefmet’%l n said step of deternining

S a' 4 d@ie%lﬂ’n?ts%g he SPLHN sluﬁawfyf SGudr Y havitgth SIEQER ratio,

rises: etermning a primry mnlrrumbounln
-idgteriging grhather paid xtie of ﬁa@ &8 oaFaid plunliyAf SguPHhIS reater
ihaﬁaltmeﬂio‘]@| s in said primry mninmm boundl ng box i nt 0
gopn pl urali of squares in a
Bich iozaieEprfiol e bl e 3RS Aty B s Saperes
respcbnsivaltm tawemfm:patmdeaelrrmlms@r@taelmn id Wegsbeldi ni ng a

"2ty Goby nPd'p il id QgﬁaﬁégJ 4 ﬁ@m%ﬁmgaa%g o didh Bhos of

I'n sai ts of squares;
Sal(ﬂQIU@éW@lfmuﬁF%‘ga@hl d one of sai d pI urality of squares
havd Reheatiy §88Leny. ratio, 5. determ ning whether said
ratio of said one of said plurality of squares is
greater than a threshold; 6. including said one of
69.Sdi Thephethad bt ()lalmf6$ﬂhlétéiﬁssaidbt6@bﬂd¢iémﬁah@ t3id pfuraiigngflsample
res responsive to a determnation said ratio |s

squéf%iv STEAEN™SEi d t hreshol d;

9. determining steps 2-8 have been performed for a plurality of squares for each
of a plurality of sizes in reéponse to a determination said ratio of said one of said plurality
of squares not greater than said threshold; and y

10. repeating steps 2-9 for another one of said phjrality of sizes.

70. The method of ciaim 68 wherein said plurality of squares are arranged to overlap
one another in said minimum bounding box and overlapping ones of said plurality of

squares include an 6verlapping set of pixels.

71.  The method of claim 68 wherein said pixels of interest are large color difference
pixels.
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7. renoving said pixeis in said one of said plurality

of squares fromother ones of said plurality of
wewanes3s and 8. repeating steps 3-7. 69. The PE/be2OYH00190

cl ai m 68 wherein said step,pf determ ning said

plurality of sanple squares further conprises 9.

deternining steps 2-8 have beg ,ﬁgrf rned { |
72. o1 PRI TE§o8 s Sy 88 WasreBagHe of fEfest pre e olor
diffdréndegimIse to a determ nation said ratio of said one

of said plurality of squares not greater than said

threshol d; and 10. repeating steps 2-9 for another one
73.of Td@i mbtmmmfadlaxmﬁs ehewinvssid pixds offinterest atedarge fnd merivmesplor
mﬁéﬁﬁﬁéﬂi said plurality of squares are arranged to

verlap one anot her in said m ni num boundi ng box and

over | appi ng ones of said plurality of squares include

74.@N méeﬁétﬁm)mgﬁ (73 Wﬁlfareﬁi %éai Step 3ﬂcla§5ﬂﬁngj@in|imﬂe§3f claim
al Xel,s 0

erei es | ar col or
o o BraRedeies 18 5o arpaid ARl ShreRieie s RPES: SR ci n
s aicothspifyind Saxdffeatnteercﬂséacarnﬁ mﬂﬂlplumlmolot)lsarujplbfmuem@eusmg a
3. The nethod of claim68 wherein said pixels
daéglréﬂr){?té?sé’st are | arge and nedi um col or difference
pi xel s. 74. The nethod of claim68 wherein said step
75.0f 1Heansthdy bﬂ%lrﬁ ?Wﬁb%ﬁsax@&&éﬁ@i‘ bReeda8h %?&%lafnf dMBsifier.
each of said plurality of sanple squares; and
classifying said features of each of said plurality of

 76. Sanfeerihear eiSciaifi g whepdisaid cRssirogessss 195 sliyrt vector

t hod of claim 74 wherein said classifier process is
rE’ayesian classifier. 76. The nethod of claim 74
© wherein said classifier process is a support vector
77. TR G0bR Byt fr oty %H%a§e0{o RARL Keh BoRE: LARINGO LT eal
I'sor rs :1nstructions for directing
a preestansie Q!ﬁPttngtach?eéé'éQ\‘ﬁé'tBh i mage of a skin of a

body parr&cémetéhnﬁ,agéawﬁom&%r ISy a“mhra&ﬁmemwce region
of a first Iuralgt

det er mi 1&g F‘Q@ﬂ' i gr#@%&ﬂ%fp?%a@éwﬁ‘&rgﬁ’m 1 frgpoe.

of pi Xeldsétefrnhwﬁl S ddgibn of interest of a second plurality of pixels from said
:mage .

ma

analyze said region of interest using said reference region, and
generate results; and
a media readable by said processing unit to store said results.

78. The product of claim 77 wherein said instructions to generate said results
comprises:

instructions to detect a problem area in said image.
79. The product of claim 78 wherein said instructions to generating said results
comprise:

instructions to classify a skin disorder in said problem area from said image.

80. The product of claim 78 wherein said instructions to generate said resulits
comprise:
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I mage, anal yze said region of interest using said
reference region, and generate results; and a nedia

WO eadakd7es by sai d processing unit to store sai BCT/SG2009/000190
results. 78. The product of,claim77 wherein said
instructions to generate said results conprises:
instructions to detect a problemarea in said inmage. .
79.insiygtigns do glegsifyr@ R!Wél‘%"gﬁ'ﬁhﬂ'éi’@?ﬁ '8 5P Arekier GEas FR said

imab®. generating said results conprise: instructions to
classify a skin disorder in said problemarea from
said i mage. 80. The product of claim 78 wherein said

81.i nsheuredushsf damginehareie seidiinsttuetanstte generate said results further
ngggprlse instructions to classify a plurality of Skln

sorders in said problemarea from said i mage.

Thénshuslinneto gpandifyananyamteierskinfisosder in said P@é{% gat 0
generate said results further conprise: instructions

2.0 it of B PierSh st et feteraR il Bpyts furter

commset instructions to generate said results furt her
ins d )
Skﬂ?ﬁéﬂgé@gs dt% EJn#%?é %g% é,%o&rﬂ’?aéagd n%%ht%' g&d a?éad with
ameyngoefdeid skin distrderan eqid eregfiopr erevioussimagag ésshow @hbws in said
pm;ggﬁ%g@as in said problemarea. 83. The product of claim
77 wherein said instruction to generate said results
conprise: instructions to align said inage with a

83. whewoaua of ara@ﬂmhaendlsaiahmru&w G gum@utalsaraoamté lcsmanse
wher.ei n, sai d

u
to TRCGIRF S e §710 IrBtit BTl ebiap orud BlebHy X Sisual
conmpagsanucti ons to receive an input identifyi ng an area
of pixels of said image for use as said reference
regi on. 85. The product of claim77 wherein said '
84. | nshherregush of clgirg g7 awvirgrein saisd tg:sin@tlgmem;ée’termme said reference

region comprise:
instructions to receive an input identifying an area of pixels of said image for use

as said reference region.

85..  The product of claim 77 wherein said instructions to .determine said reference
region comprise:
instructions to determine an area of said image having a consistent pixel color for

use as said reference region.

86. The product of claim 77 wherein said instructions to determine said region of
interest comprise: - |

instructions to receive an input of an area of pixels of said image to use as said
region of interest. '

87. -The product of claim 77 wherein sacd instructions to determine said region of
interest comprise:

instructions to determine said region of interest in said image as pixels lden’uﬁed
by between known features of said body part in said image.
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regi on conprise: instructions to determ ne an area of
sai d i mage havi ng a consi stent pixel color for use as
W@ 200d/14588%r ence regi on. 86. The product of cl aP@r/3G2009/000190
wherein said instructions 4o deternmne said region of
interest conprise: instructions to receive an input of
an area of pixels of said image to use as said region
of interest. 87. The product of claim77 wherein said
88.1 ndtheyeddushst ¢laimdel ehecinesakhinstructigisoamadyfze isaidaegish of interest
coﬂﬂﬁ rise: instructions to determne said region of
I'nterest in said inmage as pixels identified by between
kndwiruetons res of said body part in said inmage.88. The

product gefrhin@iaPafural i Glofh &dre of S84 fitse bluRINg APMEIER said
said region of Interest conprlse i'nstructions to:

det&PIARReY Mat ural color fromcolors of said first

plurali Hyteﬁﬁméla(ebISr tiffereAded froraf each el 1oe gaidnsecond plurality of
ne a i,fference fromeach pixel of said

det o g;]f § ura olor
sed8R Eﬂ Ng:) f‘i“'y (516 xel s from said natural col or,
i dent i f ydestifyreash ofziai sasowhdlupdlityr of pixgls bavipg regodor difference

ha régge,qh&pémre%gdference greater than a threshol d,
gerfierate a group for each plurality of neighborin

pi xel s BPBRfRigardIfOHB NN foaely RivaEY o¥f BeighPogag Gikpls Yrom said

Pl Ydenkifiddorh dﬁbéﬁ&b&on@%ﬁﬁh’@ deiaispl urality of sarml e
squares for each fl enerat
Yb%

d, d _cl
di'sor defePERRE A REEIVLY bl Siuacss (7 j5eeh 57 tq}é@aﬁ%reéated,

squades. 89. The product of claim88 wherein said

I nstr Uth’agQﬁ' J ({ﬂgérgg reérg%%ﬁé : edc # L& @)fup‘{\@rsgaﬁip 5 squ?res

normal i Z€ a’co 0 ‘sal I'Ts
pixels in said reference region prior to detern1n|ng

89,5 a'ﬂe%dﬁ&%f cfefth @B -whakkin JJU:‘ le"rlRﬁﬁHﬁsI fuﬁﬁerc‘doﬁ'lpﬂissg 8

wherein said instructions further npri se: nornal |
a diyptione tadiRmaizesaicgios st s B S st f‘%?'*%?&@ixg's fig said
refeb@ticd rédigH Srior & determining said natural color.

90. The product of claim 88 wherein said instructions further comprise:
normalize a color of each of said second plurality of pixels in said region of
interest prior to determining said color difference for each of said second plurality of pixels.

91.  The product of claim 88 wherein said instructions to determine said sample
squares for one of each said group comprise:
instructions fo: ‘
construct - a color difference histogram ' of color differences of each
_ identified one of said second plurality of pixels in said region of interest,
fix a distribution model over said histogram, ‘
determine a high threshold from said disfribution model,
determine a low threshold from said distribution model,
A categorize an identified one of said second plurality of pixel in said region
of interest as a large color difference pixel responsive to said identified one pixel
of said color difference of said pixel being greater than said high threshold,
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sa“?ﬂ'n%?ﬂ“@éﬁsd("rh‘?”&ﬁ’

interest prior to determning said color difference
for each of said second plurality of pixels. 91. The

w@e@dael73nf cl ai m 88 wherein said instructi onsP€DSG2009/000190

determ ne.sai d sanpl e squares for one of each said
group conpri se: instructi oS to: construct a col or
di fference hi stogram of col or differences of each
i dent i f icet¢goiine ¥ identifigd oexoirgidrcgerd plurglityfof pixgie linssgichregion

sai flifiGe4iQR dheditth %ﬁﬁﬁlﬂerfehé% ;ﬁxe,qi Pe%?&h%tb%&d'ﬁ@%?hxﬁ&’éﬁée of
sai d_hi st.ogram determ ne

resh}é‘g fromsaid

di el HeriEs Of® el being: '@?ﬁ#‘ﬁ’és%{d Pighy thepalt aniorepishihan said
sau@hvchrégwolcbum on nodel cat egorl ze an identified one

of said s

Pt or escoizgois 4y tais) it Pideenbdo RS o PReRI g poion

t o of nitetestdestnalf ¢abal diffecense ekl r@‘spmnvel te sdid coldi fifferercece said
t (. hi gh

thr’e%ﬁ?ﬁbﬁéléég?g?ﬁgé&gﬁﬁ% Irglitll |e ne of said second

plurality of pixels in said region of interest as a

92. ”EdFHé”br@Qb&rofdé éuﬁegemrem X6 INQFRAAE UL dbRrdiAe & BRIMy of

di fference of Ol'é (gntlﬂ ed one pixel being Iess
PRPESHOP A RAY"YFEat er than said | ow

t hriesttuofichs t@nd cat egorize an identified one of said

second ral it L I

o sl 1 et pRineR) i ot GEE Yy BPRERTh caia

colgseupdi f f erence of said identified one pixel being

| ess theg,5a rﬁorjpﬁalbggxgglg &Qiogto cﬁg’te s-gtb%d%%’ry%? sé?rfl gl%Ué“ m

91 V\hereln sal I NS ruc I.ons term ne plurali
of sanplCENRasH SRESIPHR 05%9@!"“%%181?0‘%'51 %P"ﬁr%qﬁﬁe%rﬁ%%*%é said
Ib nqdrme;tl mgnﬁquﬁJ;ﬁimﬁ@m?nume aa;oﬁﬁ%dwaonmonem{n boundi ng

ox i ncl udi a xels in, sai rou a . . .
mor phol SR SBHe B RPP TG et ol BifEEPse siels dp e
grq:mmary:bmumdmg beagtic giconreciet! compaiendr i ng nedi um col or
O f e BRI Seddiaa! i BonHg bR %) RAUD dhBGoRRBtte
into a connected conp connect “ea rou ‘
neng’ﬁlﬁ’QWﬂig | arge coI or difference pixels in said

pri mary doikifhieRAck 8Xid sBidPdary GRRRRGT SEinaPBTBRR @Rfirely within said
determ ne a secondary m ni mum boundi ng box for each

 saiRiMeshbRUpdigg box, and

return each said secondary minimum bounding box determined to be
entirely within said primary minimum bounding box as one of said plurality of
sample squares.

The product of claim 91 wherein said instructions to determine plurality of sample

squares for one of each said group comprise:

Instructions to:

1. determine a primary minimum bounding box including all pixels in said
group,

2. arrange said pixels in said primary minimum bounding box into
groupings of a plurality of squares include an equal humber of said pixels wherein
said number is one of a plurality of predetermined sizes,

3. determine a ratio of pixels of interest in each square to a total number of
pixels in said plurality of sets of squares,
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conponent, determ ne each said secondary m nimum

boundi ng box entirely within said primry boundi ng
Wh09/143185 r et urn each sai d secondary m ni num bRCHEG299/000190

box determ ned to be entirely within said primary

m ni mum boundi ng box as oné&7of said plurality of

sanpl e squares. 93. The product of claim9 1 wherein

said inst datetmmasaﬁ@neletﬁdmlmehtploﬂscajardsy\aofng Sygatiest ratio,

squares 5 %ete?r?ﬁne%heﬁ%? fsaxﬁ e}atfjo sa'ijaD o&e gipsaldc' Hlu%’% of squares is

| nstructions nine a
boustertagthBmsandncl udi ng al | pi xel s | n sal d group, 2.

arrange & adlidel sefd §né 5\‘ s%ﬁf ﬂur%ﬁlﬁ/@rs)iuéfbglix{% B%ﬂﬁ (ggsample

box into groupin s o lural Tty of squares 1 nc
o SSifies PRRRBBYS Bra delye A said s eraaisainan e BrSo,
one of & . pérodd bdiy pﬁ«%lspﬁ eaidt sendfRsll plurlfy, of Squares from other
deto%re Fg @ (']I Ié,oofof i xels of interest in each square

£ L 379 RURIOT SHUprs 8 i

in said plurality of sets
of squarSeSeWatsiem%'i—m ne said one of said plurality of
squares having a greatest ratio, 5. determ ne whether
said ratio of said one of said plurality of squares is
94.gr cHieeProghetnot dlain 83 whersin gaidsiasigudines & dividedsald area into a

plufality bbsarhple 8duFERRHRS coMpsskd plurality of sanple
squar.es rej onsive to a determination-said ratio is

gré%ﬁt%‘lct?rﬁ said threshold, 7. renpve said pixels in
sai d oné. détegraind sfpyr2e8 hdvg balen J@Hfames) for @MIUBAIEST ekes for

f ' ral Lty of squares, and 8. repeat steps 3-7.
=l STkl Hflep ) 0 sag | nstruct

cl ai m 93 wherein said instructions
to di vi d8. ek sieps2-9 for anaihgylone af $aiy plofalityanipkzes.squar es
further conprise: instructions to: 9. determ ne steps
have been perforned for a plurality of squares for
e achedirodych pi glaim 93 wiareia jsaidplurglity) of spusFesria @rrapgassto pverlap
onef arotieandh ald eREmeh oahéing bk %hﬂtd(leﬂéppﬁgz&%s of said plurality of

squares include an overlapping set of pixels.

96.  The product of claim 93 whersin said pixels of interest are large color difference
pixels.

97. The product of claim 93 wherein sald plxeis of _interest are medium color
difference pixels.

98.  The product of claim 93 wherein said pixels of interest are large and medium color
difference pixels.

99.  The product of claim 88 wherein said instructions to classify comprise:
instructions to:
extract features from each of said bfurality of sample squares, and
- classify said features of each of said plurality of sample squares using a
classifier process.

100. - The product of claim 99 wherein said classifier process is a Bayesian classifier.
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95. The product of claim93 wherein said plurality of
squares are arranged to overlap one another in said
worzepmaTsHoundi ng box and overl appi ng ones of BEI/8G2009/000190
plurality of squares include an overl appi ng set of
pi xel s. 96. The product of 3%l ai m 93 wherein said
pi xel s of interest are large color difference pixels.
97. The product of claim93 wherein said pixels of
[ r T
101, ':th Sgtﬁug f%’aﬂ'ﬁ gb ggbvﬁes%ﬁed 85%&@58#88%35’%% §¥;§Iort%§ctor nhé:r‘chlne
are | arge and nedi um col or dlfference pi xel s. 99. The
product of claim 88 wherein said instructions to
classify conprise: instructions to: extract features
fromeach of said plurality of sanple squares, and
classify said features of each of said plurality of
sanpl e squares using a classifier process. 100. The
product of claim99 wherein said classifier process is
a Bayesian classifier.101. The product of claim 99
wherein said classifier process is a support vector
machi ne.
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