COVPUTER- Al DED DI AGNCSTI C SYSTEMS AND METHODS FOR DETERM NI NG SKI N
COMPCSI TI ONS BASED ON TRADI TI ONAL CHI NESE MEDI CI NAL (T PRI NCI PLES
CROSS- REFERENGE/O#Y7REL ATED APPLI CATI ONS 5This appl i cat i Bn/EPR1G{¢0909
priority fromU.S. Provisional Patent Application No. 61/248, 503,
filed Cctober 5, 2009. FIELD OF THE | NVENTI ON The present
invention rel at esSCOMPUOBRAATBEDDIAGINORTAQ SUSTEMS 23d) BIETHOMS FOR hods
for 10determ ning the PETRRMINDNGSKINOAOMPOSIHPBISIBASEIUORr accor di ng
to Traditional Chi n@RAINEIHINALGHINESIWEDPICINGLATES) PRACKIBREEND OF THE
| NVENTI ON There is great interest in the cosnetic industry to devel op
products containing natural 15 plant-derived materials that may be
applied topically to tOROSKREFERENCEVOREINTED SRIECARIONS oi |, and
anti-cellulite benefits. Plant-based cosnetic products that enhance

t he appéar ance Tfis giplicatian elainn eriedts ifiogl .S hrodgorahPatenddpplicetion . edi ent s
or conponents with skin care benefits can be obtained fromeither the
entire pl adt/248,503afiled Ostopaxist 2006f a pl ant, such as seeds, needl es,

| eaves, roots, bark, cones, stens, rhizones, callus cells,

protopl asts, organs and organ systens, and 20neri stens, either as

dried powders or liquid extra be |ncorporated into
topi cal conpositions. Tﬁ%gLPﬁ%tﬁ?EﬁiY%ise d|C|ne (hereinafter

bTC'V') has beenp], re%é&lt%fv%.g}?og %&Es t%%&ﬁ% r-af JQQH% S,Lte%%{d%ne%ﬁg o
ased | argely on ccunu man erience n
occurriypg Hét@r%mq%@he%h E‘&Epo%wg@ edifft stk é&‘lﬂg fo%?llt%niﬁé}ﬁrﬁg '“

recently years ractices ave gai ne gnificant recognition
by the Wes dally for treatment of chronic

pat hol ogi ca ag]ﬁﬁﬁ%ﬂgﬁgﬁagbrtaln TCM i ngredi ents have been known to
have skin care benefits for thousands of years, and cosnetic or skin
care products containing such TCMingredients are becom ng nore
popul ar. Because the TCM i HgHEERAVADHRTAEINVENTIA , they are
significantly nore appealing to customers who are conscious of the
side effects andbegliperesbingrmy| ip dierresinalc iduparde devglop iagueieeantaining natural
conpounds. However, it _is inportant. to note that the basic principles
of TCMIAr e Plauirdesved materiadsrihat sray Serraniiad topicaliyhe thgekip & RrovieQANETagg, anti-oil,
sciences. For example, TCMtakes a holistic view of the human bodies
and bel i evadd %nﬂéf’“ldﬁe bonefals. rlpntbaspd posTIsHF prafuctsdhas peliengsdle gpgeassce of skin
mai ntai ned for a person to be healthy, and all diseases are caused by
one or nor &ciREFeEngy i deand nd@iye ingrrgicnts ShconpeREngFwifly s ) cats beuefits can be
mani fests through an identifiable pattern of synptom and requires a
particul ar olaipedyforp pigher tha ratie plagt og 6?‘%08%?% ﬁfaﬁi?& segh gsypeeds, mpgdigs, leaves,
practitioner first exanms an. 10i ndividual patient through various
non-i nvasi &' 'éaé%ﬁP%féééeer hizewes: ﬁﬁméﬁ%!]é*ﬁ?‘?‘?@as@e?rﬁﬁlsﬁ“‘ﬂ)ﬂ@%‘? %’F%’@? e
characteristics of, suc tlent Ilstenln tQ the patient's vojces,
sensi ngUanyPeEtidhy E‘“Ieﬁdbtqﬁg PAYHeEYRrliguil Se . Wi g ﬂleﬂ@w@?la‘eraﬁe%mw
feeling the i ent’, ul se, asking various questions about the

hi story an¥? @ﬁﬁﬁ - of the disease, and gat hering any ot her

i nf ti th rel th h th 1
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10TCM practitioner at each retail |ocation. SUMVARY OF THE | NVENTI ON
The present invention in one aspect relates to a conmputer.-al .

di agnosti cwg)%%]t”é’ﬁg?%r determ ning the skin conposition PE#“@*@@&&?”P? C
user according to Traditional Chinese 15Medicinal (TCM principles,
said systemconprising: (1) a data entry nodul e configured for

ent eri ng i &t becomingswst popukar. CBicause #le TEM agesdients bteail metdraf, tlggnatehe
specific user, wherein the clinical data set contains biol ogical

and/ or psysgofiagilcmbreiapfealingat cwonsed elot @elcdusams hite gidoefitctandadtisag

of age, gender, bodily sensation, tongue color, tongue fur color, lip
col or, ski envitGeoamehl imants afxynthetpdoeppwmds. sl eep pattern, dietary
habits, energy |level, stress |level, physical fitness and enotional

wel | ness of t hélwpeai it isémpsant to (e that Babaiqurincipls dFCMotuude different
conmuni cation with the data entry nodul e, wherein the data processing
nmodul e § s fromfliageftedwésem aphéiyil ngenaess tFat eemplal CMltdssa halisad view of the
process to the clinical data set so as to classify the skin

25conposi t homndbdiehad dpleses the an sdernad ploysiodiigng! tadandedies prlieneduphiagt fornd
(3) an output nodule in comunication with the data processi ng nodul e
and conf i gearsd td oy hedithyphaypll digeashears kquseddympogi mére typesf of tithealanpesc #1fdj egch
user as determ ned by the data processing nodule. Preferably, the

ski n conpo®pe diombdinessindrifsis thowebin dprdifishle patfercofgwaptoingnd redvitcari ve of
Yin- 5 Yang bal ance of the skin of the specific user or the |ack

t her eof . Threticuder set pf eratnsanisriey avoreilon Tr‘m'y:algse a{TGM preqtitions firsg exaed af or
recommendi ng one or nore topical skin care reginments and/or )

i ngest il®l eingizidmaitpé‘ri@! through watiput BONfipyasivp ECRIRGUSS, dtsdOS obicsrinIcritine
specific user. I n anot her aspect, the present invention is

rel ated t oplysielogiselichpra¢terstiesof suchwaanmlistening todhengtiend 8 8oiFesr SCBEREHM ni ng
t he skin conmposition of a specific user according to 10Traditional

Chi nese Megliabgeafhe@ragyy’s pedily efqyios Smpergiire. Esbe BopRYE DMl e-i2pRE YAEPPON
for applying a statistical classification process to a clinjcal data
set obt ai nestonpaouhige bigler;pf devgloamen of the disepse (and Eatheying py e n

conposi tion _of the specific user according to TCM principles, wherein
the clini cRforgaton thas may Bejstated dathe peffesit %‘aﬁh cRditigh: bp CEiy ggpinion
information selected fromthe group consisting of age, gender, bodily
sensat on, ot Bhgrseilie §ivs P imbalagager fisrasehe patieny is Pifprpgy | Then e liGyl

condi ti on and, conpl exi on, s|ee attern, djetar abits, ener
level , st r@aditiopgjayill pissepbe b o Pttt BT st En A B ety
specific usgr.

. I.n_yet anather aspect, the. present jnventiop is
et ed t ooHM S BYIDHE aF FTG e HETER PSR L At otGhe et b
speci fic user accordj to Traditional. i nese Medicinal. (T w
i o1 pl esOTRIaNERT B RO OIS Bhbel TR e PURRE: BT 8 ihe

speci fic user i ch cqrrpri ses bi ol ogi cal and/or psychol ogi cal

i nf or mat i oS alt 4 P hm t he group consisting of age, gender, bodily
sensation, tongye colqr, t e fur color, l.ip calo ski.n ition
2nd_ cofbl ext on 1hE puanh art PRl mridheR ape e Ry oftiole TEN t ooe

| evel , physic fitness a not.i onal wel s. of the specific user;
(2 “apply RgeRews e mireed o epRlne n BT BuBlenbl WSREF i bRr LS
the speci { FEvTSLIMLERs PGl T Sem piomarhr SRS antf SRR ' he
S OO A B 5 SRR B B ST M o
user can be_col .t-hrou i .. F at

| east sonegpg*o(%f 41@%@% flblg{pgogﬁﬁéﬁecfp E%%%%‘ﬁ%%%?‘idé‘f‘m%ﬁ? o?%agfﬂlgegsh in the

clinic 29 ata s etH(!u?‘evgr?% %gg%a{l)e}ﬁgg H)g ﬂn S}%]x?en%{? et(flie Enldﬁudﬁ?ﬁ{ed Freatment ap%'aqsch of

sel f-eval uation as p ronnal re containing var

questions L&l Al o § Ar@AGiaBhosN A itk YRbS? apbRbAGh ey AMpiBEeSFAUP
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classification score for the user is classified as the skin
conposition of the user. The classification functions can be either
linear or Y&EIEHPT3f uncti ons. In a preferred, buPCHY$2010/050909
necessary, enbodi nent of the present invention, the classification
functions are constructed by a discrimnant anal ysis conprising: 5(a)
obt ai ni ng @rihdiples)iwhigh daicastsislishddtBloughnriplrangesortuived thgisadb ofyRals afid which
psychol ogical information of nmultiple users in a training sanple

sel ect ed f ragmil npoplllvatiidraooddiydhcWasah voddtol thie daé. Gulg hery sgfesiedyd BCNVICM
practitioner with respect to their skin conpositions according to TCM
pri nci pl es practitioners Cin) maseke mich fay a@ oxtiQupsiQ buti inis eepdribitivy arcnpblyasiCMach
of which is representative of 10one type of biol ogical and/or

psychol ogi pectiticnficat pah ira#il loéatibhéor diagosing pattehie ahd r@comimgdma Bigh edre ( C)
calculating an F ratio for each one of the group of independent

vari abl s, pwiduahappsopriatd ifes dtei ivdividdal phientsapabi l ity of the i ndependent
variable in discrimnating between different groups of users of

di fferent skin Tembas,itis emebjas ofkbt prfentiscnibity ptovele TR yracied tiagretic
wherein the F ratio for a specific independent variable is cal cul ated
as the r at isystanfs ahemetheds-forrepifly wad acametelyalktesniging thadigip emdgnitionsasfiaabl e
over the average wthin-group variance of such independent vari abl e;
(d) sel ect isprgificheer ierdulrertd @M praciplb kel optivirlly fie récamgesdingskirataieo;

(e) calculating F ratios for the remai ning i ndependent vari abl es;
20( 0 r epeatiodgetsuiggde fodihe Sl cempdsitiombd thé spdeiiewsde hut withoutdibvies toremplayg F
rati os greater than a pre-set |level of significance have been

sel ect df; dRY predtitigedr agcaclhestagddcedaned i ndependent variables to
construct the nultiple classification functions. In a nore
preferred enbodi nent of the present invention, each of the

classification 25functions i §U1@MAI€'&96§3T‘CH§WE(NTLBQW ng a general

formula C. + Wki xVi + W2xV2 + + wx", xvm erein C' is a constant

associ at ed W t hyig 3R&6 vk fion i Shecagﬁfplﬁglialteg Q2" cvlnpl.tltgr—%{ i ?;Iagnc;shcesyste for

sel ected i ndependént vari ables, W W, are coe nts, "each of

whi ch corr gsRase Mk tilin Q0 Sitiof S8 HEERGLEEDREEPENTSMonY R Rl es for

t he skin conposition, and each of which is indicative of the relative

vei ght §50f McRiIBRTER)PHnMAEL, b ¢ .teh@oﬁﬁﬁ% .ing the classification
score using the !ra(gspe)?ti vg cl as?iifi cation function. 5O her aspects

and obj ectives of (1 B@atRERSARduleR¥REHu@To¥nlchinPR ATy IR S ARBAUSR bet
fromthe ensuri ng( ?jescri pti on,u exgﬁn%l es, ar?dméc){lﬂai ms.y DETAC\I LED ¢

DESCRI PTI ON OF THE blyabil#r&dthe Apde:fioRkdr EIRRE: SlBGIRtMVENT sl EmbBR{Inioldyical
| NTRODUCTI ON In TCM practices, health is represented as a

bal ance of Yin and Yangpsy¥hblficaifodRRasdeRoted R6G AR drilbRbNINEsTRE and
i nt erdependent in the natural world, giving rise to each other in

turn. These two for gesler, BRIGSERktidhEndde ROIbA fonBRTLT %Al Bldr,Qkinal |
things in nature, and because of this, one nust be present to allow
the other to exist. céhdaRAh@MpYextAaiGh pettdda iRAeEhabhs, Bi&{r/%}ﬂéﬁb],\ﬁréhs and
Yang shoul d be maintained within the body of a person. en one force
is regularly doni natdveigpigyiesl fitlees @t B@btionhheelenbt fie ecifibasepat i ent can
become conprom sed, resulting in illness and di sease. Therefore, when
di agnosi ng a pat i @nt datd pivtRsiAE inbdil i @6 @musitddoh With e db@ chiry Sbdule,
determ ne the exact nature of the Yin/Yang inbal ance, and then
correct it through thercindie dafa Reu@RGhddnR is defiiadd Heapligs:, sta@xRalCi se,
diet and lifestyle. Once the balance 20is restored in the body, so is
heal t h. Therefore, aasificdiiongpré@ssttd e TaNE4DAtNSH B B30 clhididy Sl kicin
conposition of a patient can be classified according to the Yin-Yang
bal ancesor i nbal anceompusitibe obtkt specific sueiccordRE to FOV peixepipd; @pd t he skin
conposition of the user may be classified into one of three
categories, including Yang-dom nant, bal anced, and Yin-dom nant. For
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as tongue col or, tongue fur color, lip color, skin condition and
conplexion, and the like. Further, the TCM practitioner ks vari ous
quest i ons Y@GMEFNE t he patient’s bodily sensation, 5sl% Zusagltoﬁ)g(pﬁ?
dietary habits, energy level, stress level, physical fitness and
enotional wellness, the answers to which may further assist the TCM
practitioner in dgjeidpit mgdildia cexanhicitipp evith theiata-panginh alodnle endr

i nhal ance that the patient is experiencing. The TCM practitioner may
also listen to the pafipasctr displajinete sidecmpogjitianyf tiohspegic isar 4she
patient's bodily odor or tenperature, feeling the patient's pul se,
and gat her any ot hedetérniimed brthedata pelcasiag modulé.he 10patient's heal th
condi tion through non-invasive techniques, which will be taken into
consi der at i on fre¢ferdblaghasinscomposition cldssificatizmofiphespedifieusbrl anlpetvesifivin-
conposition is typically characterized by snooth, radiant, soft and
del i cat® sihng balabde aqfdedkialofigit kpdcifly usardr v ok dkicof. tThndata prodespag meditls
with the bal anced skin conposition usually also have |Iips and tongue
of |ight rmdy cofuaherwhitfigutethifor recpmbrendifgrictoe mpenopia! fkir cacolegimenty hed/or
Yang- dom nant skin conposition is typically characterized by reddi sh
cheek and meehtibleiskin bawrt praducty fakhasksnofmpestjonarithetspasdsmeyr- t o devel op
all ergy, acne, pignentation, and pre-mature winkles. Patients with

t he Yang- dom ndntndlicr mspenrfiomesentonventign iatebediay eormpyts-readeble wadjum  of
bright red color with yellow tongue fur color, and they typically
prefer col congprisimg sodelferclotennining thetslincemposiing of y/spetifigusebiccerdmgiast es in
the mouth, often 20sweat when sl eeping at night, easily irascible,
and of fleén %uflitienal ChipeseiMrdisinab(TMarrincibles, senhtcpdestomprising MptrcHOMOhant
skin conposition is typically characterized by pale skin tone, dry
and easi | yaubbdeg resteaisiéd! dassification Rrocesptogedligicalglsagetpbiaggd ae thgspeqific user
retention capacity, and tendency to devel op pignmentation and

pr e- mat ur esagsitmidiseidy thpaltin eqreppsifipr pf thhweorfigusgoasrording tosk¢M reBsplesi ti on
may have pale or blue lips, light red or pale tongue color with white
t ongue f ur whaeialthsiclinigy daip pet poppiseeiplpgicd) prd/ e s yrbplogiey! ipdarmagign selected
relatively cold hands and feet, are sensitive to tenperature .
decr ease, Hpe thsfarain oprsssting phrage egndes badifyysensatindy OpgHeFAI0N SNyt fuf flor lip
Yi n-Yang bal ance or inbal ance of a user according to TCM pri ncipl es
is a vély ederpikineopdisnn and samplaxign.slepropatiencdiefary GRS Rciey {5VEmEress levh
make an accurat e and speedy diagnosis. Therefore, it presents a

chal | enge Ppictifncspagsipionzhyelbessl the spretfigueid TOM based cosmetic and
skin care products for specific users based on his/her 5Sparticul ar
skin conposi ti of Yetneiasrgsnert the presrgf Myenting igelypd W@ﬂe&%qdﬁap qaewgmwnﬁwang

bal ance in his/her. skin. . The present inveption is .b in
part, uponSEhEPTAgFHPY %ﬁaﬁﬁecﬁ%ﬁﬁ\ﬁé‘?%gf‘%tﬁﬁg@t@&} ‘@F%F%%‘Hﬁ@&’%m and
met hod can be uysed tq statistically nodel diagnoses rendered by an
experi enceB““F(B'iﬁsp‘?O&lelF‘Pg'oners for a group of users froma training

le_yith to 10their ski it based on. cer tai.
b1 01 0gPhal  and or bGYRHBRBELE 1% FREET-H G et oh Ll JLpch
d sub thy t di _classify t X ki L

of a user based’ on BRET SRR R ROV E PSP TER e

| earned of such user. In sonme aspects, the present invention uses
statistical algorit gridet BOdglP’éeég?‘tF)?’ '9ngyg é&or_s%g%eﬁﬂlb%)#ﬁ’\égﬁ °t°405r§klinnt 0 a
Phe. present | nvent | 6irogonendshefe o AP BB ERm it oo PR S out
e Serar bt goraie SRS TR A ATERR AR RO R, i
conposition into a different category. DEFIN TI ONS 20As used herein,
the followng terns have the neanings as ascribed to themas foll ows:
The term "classifying" includes "to predict” or "to categorize" a
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15The term "bi ol ogical information" as used herein refers to any set
of physiol ogical or biological data that represents the di stl nctive
features o YU Bristics of a user associated with a%y FOUYRSLRY
skin conposition. For exanple, the biological and/or psychol ogi cal
information of a user can include age, gender, bodily sensation,

t ongue col or, ton@epdlying £ohtirical tlagifcatonprocsdsitosaioaidicilidan sétrad the
conpl exi on, sleep pattern, dietary habits, energy |level, stress

201 evel , physi cal fispodssisaed ckeufyingniad skivebhpestionof tht yeecifis @ser according
DESCRI PTI ON OF THE EMBODI MENTS The present invention provides systens
and net hods for accus8CHlyinchlassnd yi ng t he skin conposition of a user
according to TCM principles. The present invention inplenents a

25st ati-stical cl a&3ohtpatang thaskin cogssitivroofpeegedfic wshresosiktemmioposi t i ons
of new users according to TCM princi ples, but w thout enploying a TCM
practittoner. The sbtatmetipgelbicddghsbanidioc pdyclonogiqal infoesaionfof thhescprasent

i nvention may be based on one or nore wi dely used classification

t echni ques pollenigd through dgfetat @uced. IFerteoipkr @ tnag e orhadfithelselogical anddor
training sanple with known skin conpositions (i.e., as diagnosed by
an exper i epgebbldgiM mfaoetidn in Hhercinit date snstoblamed thrmighy the spacHic user’s self-
classification functions that best correlate the biol ogical and/or
psychol ogi ealluatiof ermpmeptaibyorquEdinnesire tonfgeng varguy questionaiehied do ermropmere
with their skin conpositions as diagnosed by the TCM practitioner.
Such cl assidpics atléctad ffopmtbe ronscapsistingted peebgendes eebdilp sqpsatidi, ckin conalitiniand
conpositions of new users based solely on the biological and/or
psycholl8gi eemplpdrofipmtriatim.slictatahebitbfengat lvelewessders phygicelfgugss, and
involving the TCM practitioner. 10 Bl OLOG CAL | NFORVATI ON COLLECTI ON
In order temstionelwallnesaPf re st efuch paif-eveligiingses bafondusted xjskar resttdibTrCM
practitioner, the present invention collects various biol ogical

and/ or psyeloriegie sser forfflruphe dentigmairgraling eF on Higet niglpil fesatipde Same phthe
assisting the TCM practitioner in determ ning the skin conposition of
such user. bP&g‘CéB@&ﬁ’ﬁT sychelpgisabipfrerior ain 2sede cbtaipad drselbgiatiation of the
information may include, but is not 15limted to: age, gender, bodily
sensat i on, SHEGHIGUET EHR H?medt]&wlfé’e’\“ﬁ}f spegjplist. ang ugh E‘@F‘@Pon @R PreRdbid: i on
and co IeX|on sleep pattern, dietary habits, energy. level, stress

| evel , "ghyguﬂ?fércmrcl @gg'hwaraéwmqoawmh%m%@gcnwf °ft°ﬁé‘t%‘§élmall location. pt

| east sone_of the biological and/or psychal ogi cal informtion can be
col l ected 5‘59“12%léPrﬁboﬁth"eb‘%lﬁé‘Eﬂlﬁi‘q{ortPéﬁg %&‘Cﬂﬁﬁ%ﬁm‘b@fﬂﬂ’éﬂﬁamed through
self-evaluation and fill out_ a stionnaire 20 _containing questions
rel ated t o™°HErCHISRY EMdPetEen tl“b?ﬂe‘&‘gc USPHBY ﬁﬁé‘?trfﬂaﬁﬁar% can be

conpleted by t ecjfli er., on site at in locatiogn, or i

can be conpl et relﬁ“”rS Hﬂ{céllcij“%ﬁ?aflﬂ‘épm?eﬁs %g(?ﬁ’BIOé‘Ff{) ﬁ‘fr%‘ﬁ%egt inyepon may employ
guestionnaire ¢ ris, st sectl cont al ni n set of questions
aski ng thea%vp%eﬁﬁ) Qe33R el et S CHER Y. i Bergigpn nave

or act | £ on P SRBR Sk aHPAT & et o ?w%f l'ée?n“ae R et
Speatfic ubtrordtieB ie?{aéﬁévﬂ% Rt et e

t | .
e o e dhtgy P’a%ficfp Oﬂt%é%c(imir b Jeth ﬁl%%@g?ﬂ%ﬁﬁg%ﬁ?“ﬁ%
drink, tendenc tire

f
suffer froMmas ‘éPﬂS’|‘tpﬁé%{’t°‘ﬂ€§ﬁi‘8%m?w°& ‘OBE“%Hﬁeﬁg“s‘i"E’é"‘% i ?Jgﬁ?fafts?%{r

| |
Cevel 'for 1 T %eﬁgeéeéwé’ Pl B3t Pl e B T A oSN
di t t b b 5
apeci 118 udEree Bl %ail&i%%ﬂ8§P%$te%\r"ﬂbﬁs9e§pﬁ%ngugp ey Blacte whesgi

lips, the 81\’3 Lm compolglt]!c]m %s%o atecf( w1911 the € aSSIfI chon func%ou tT at ICH%E:IS t Ill(iq,g 1€8 ire
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5For exanpl e, various inmaging devices can be used to quantitatively
nmeasure c r f certain parts of the user's body,

face, chegi&gzgﬂt 0('mr"?tongue tongue fur, and the |ike. F%@L}g%g g{gg‘[\?
exanpl e, various nedi cal devices can be used to guantitatively
measure the user's pulse, heart rate, blood pressure, blood gl ucose

| evel , bodylafsHicatpascenfoathe use malagsyifiéd aitie, skancempdsitioplodtd uedrr €d at i on
or local blood circulation, and the like. Sone exanples of various

el ect r oni cclaBifidginndestigsicenbanatetimearve duadratic Binttews.i ng i nf or mat i on

i nclude a Cornconmmtre CM 825, neasuring skin surface hydration; a
Sebunet er (r) SNh8pBferrdduimdt neressetyuemimdindnboidhd messutrifvenieon, he
Cutoneter(r), nmeasuring skin elasticity; a Skin-pH Meter(r) PH 905; a
Mexamet er ( elssifizatiog funetiensard aegstrveiediby s disaranivant enalysin eeraprising:

Ski n- Thernoneter(r) ST 500, nmeasuring skin tenperature; a TewaneterO
ST 500; 5a Col ori nfel ertaighg 4 0@iningndals sat thatromedisrs Swlogimband/or pci@leginl macr
GL 490, neasuring radiance/dull ness, all of which arc avail able from
Cour age + Khazaka Eindermpiamy of n@iipls u’*%ﬁfrmfﬁ'@mlnmlmhs’m Bore APOpRigh t S
can then be incorporated into the clinical data set of the user as
potential predi ctor sndcgssificagion pf springsers e a JiMhpreeiimgees ivithaespest torther skin
user. 20 ESTABLI SHVENT OF TRAI NI NG DATA SET In order to establish
statistical nodels fe@wrosEerrageadiye torl&d pangitdest he skin conpositions of
new users, a training data set nust first be obtained, which contains
bi ol ogi cal and/ or(bpsuiknr sgre af 1n¢%ﬁwww%5#clmﬂwhlﬁﬂ IregEEnEtive fm a
traini Eﬁll sanpl e and the skin co ositions of such users as determ ned
by a T&¥ practiti on@te RSB PRt BdPOMYFhalaetsapinsmatipRef the 459 ipgre
25sanple is typically select ed from t he sane popul ati on from which
the new users are tB%BBE&EWIRGt ed, and the skin conpositions of the
users in the trainin S|ncethe are alread classified b;{a
TCM practitioner (&&?g:r”m‘%a“tljomﬁ‘@ﬁﬂf ﬁ?‘ihﬁé?%ﬁﬂé%gm‘éﬂ%f“f BEf v arialies pdreha s
"known." Such trainjng,data rovid fraini el s..tq whi.ch
statistical classiflSd&HFa0K ﬁzf%ec@gasbélgy effﬁ%lwawg gfg\@aﬁbqw dspminetng n
order to fornulate |ther i near or nonli r cl.assification

functi ons for predi BV BTN ASuTy Ry %‘ﬁéf? SR O RR T RO G BTNl

O o gﬁseéTE\?fg% %&E@fﬁ Reipr s ARATietarh Decife i Bt iiablc

t at t | | f t t at t f t
analysis” as used hEFEPHEEHE Hoees 3%%?%5%&?%%%@'&%?@5&?“ BROE RNt Sue
f | bj t 10b d k
o an ‘erefs?%fi? oGS A R NP RS b i b8 eI
| Mdenondent vari g %*imﬁ}ﬁfpr@?év?il o Rt VB SR oS TORRS ' S0 e
category to whi Ch Cg?ﬂ%{lé%l“e rat’ug d?o{ le?ﬁ?n?altu{]l:l_:gelll?egenc{e}{tr{fal1aablll y considered a

dependent vari abI err pi'ng vari Sabl e (Y) The
goal o statlstlc SSIfI ti %}( di ct
t he group vari abl onrg Séep Islg(ﬁl(%) }]lgaclzltm 5 eénéiamva‘m% aﬁsve“%g IOS 3¢ ?ct ors

X associated with tﬁ)&t?ﬁgr%vgetslg\pei ?icsg% Q?C% h'é.VEaDI ﬁ{ s@%ct%c?tan f pr EVI ousl| y

grouped subj ects. resen predi ctors are the
bi ol ogi cal and/ or

obt ai ned w t hout 'gﬁl\?/%@fe?én%%t &ﬁindk ?%@ | ti %I%ter#é%{e ngh@%%&gsrgbﬁgﬁ}oﬁg
variable is the skip gpr@osml on of such user as determ ned by the
TCM practitioner accor ng to TCM principles. 20Preferably, but not
necessarily, tNgaskas aun%aémb%hﬁéﬁe e O iR REASSPLe AR

t he pr esent inventio oys one or re classification techni ques

sel et 99 1 EAMCDR a0 0N REASShl D BAGR TLAANL AN HS) 9.  Liogisti e

regression, naive Bayes classi support vector nachinés,
quadratic g} asg! [Wh&khc, Mol aM alWasdPwitP{RGRE El&(‘éomp@%ﬁbﬁ/?t’& V88 Re
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di scrimnating variabl es between different groups of users are
selected. F ratios for the remaining i ndependent vari abl es %Zhhe_bqool
excl udi ng ‘fvﬁ’ez"hllh}‘@a?ﬁy sel ect ed i ndependent vari abl e) ar ECYVH10/050909
cal cul ated, and the independent variable with the largest F ratio
anong these 25is then selected and taken out of the pool of

i ndependentelaad iadehaslent Vidabiza | 4 t@Wi0are asudficiawel, ech bbwhich @psspands with
reiterated until all independent variables having F ratios greater

t han a pr esatofltievselectod indepgmdehi ainldes fhiaieskie@mpsali@g tieickach of whichThe

sel ected i ndependent variables are then used to construct

cl assi fi catrndeatifeud dicirdaie weiphchf darelbredussabldsdn chedpating thecledsificktion score
category of skin conposition a new user nost |ikely 5bel ongs. There
are as nanysicy ts sspactet dlasififagine fungivg. as t he nunber of skin
conposition categories. Each classification function is associ ated
with a $pecifi cObhkiaspoctrpdsij¢ctivns of tic rpseny ingendiot avil ireorus mdretappacannyorn e
a classification score for a new user by entering the biol ogical

and/ or psyttkchoghg dsciipioareratplenamiiclameh new user. The cl assification
score outputted by each classification function represents the

| i kel i hood of such new user being 10classified by a TCM practitioner
as having the specifi t PRO St TR Tt he
respective classifi catﬁ;Ez‘E Ig}%ﬁ%g&ﬁg?ﬁgﬁTwﬁé%bMach new
user, each classification function w P conpute a classification
score, and the skin conposition associated with the classification
functi ap t MTROPUJEIGN t he hi ghest classification score is the skin
conposition of the user. 15The classification functions can be either
| i near or quadriatlicM piagticas, peadth &rreerekeptadadi taknde @fyil Higd Ynhg Seidh are
invention, the classification functions are |linear having a general
formul a CXoppoVikg fovkes ntdfkidxaéPed-and-intikdepsnent,in b estaralixorlds gidting GRSt @mth
associated with a specific skin conposition, V1 to V. are the

sel ect ed i ntlepe naenThevatwodtcasepradkds thedbiar mandeseatied 6f atlitiingssn hdvat, s@dch
correspond wth one of the sel ected independent variables for each
ski n 20conpasuskiobthisaoret narsebe et ad allosy thé othdreo exadtad icoistandy ghtgnpfaldnbe
sel ected variables in conputing the classification score using the

r espectlbve betivamisYifi pxhY angrshdulkhlext naontsined=githie sha bpdyeyf apesomi Wientohafordehie
skin conpositions can be divided into three categories A B, and C
and t hat f regelailndepesivienvervizratizh|tiesheylth of IR, paivdht cabecamdconbromased, been
sel ected for constructing the classification functions, there will be
three (3) oiselgsd hiilbmss aod disepset Thoredore,odieh disgnoping e hatiest, 26Mswatitianesd
with a specific skin conmposition category. For a specific user with a
speci fi c setabhf try tpdlriidstefune theekapiantieaat theafin/Xshenbetengehandiegn cofsect it
three classification scores YA, Y13, and Yc will be cal cul ated as

fol | ows: VArengltse-use@fiacypyncture)\ et empdigxenggeise, dipaxd/festy aQnox tyehalagyes
=CB+WI XVI WB2 X V2 + W33XV3 + WB4XV4 WB5 XV5, and Yc = Cc +
Wi xVi20+ agestoredrinyigededsso indualilia+ We5x V5, If Y. is the |argest
anong all three classification scores conputed, it is then concluded
that the speci fiherefgpmacqosdingyethe TG pyincirieshihe ghimespiopidien efs naasht erg bski n
conposition A, However, if 10Yc is the I_arg{est_armng all three

cl assi fi caflpBHicd aesoingde thsitied 2ng kalajrs or ipbalange By therkdn afisugh usgie For
specific user is nost likely to be classified as having skin
conposi t i ofxample, the skin gepapagitige pf th yrahpayabeplapsified ine ogeefcthrcpeaiegorics,

her ei nabove can be readily conducted using w dely used statistical
conput er s&Fiudiae dapg-dpias baeucer. ad Yopdaninaghdror gigiher gramnlqc the skin
Optionally, the classification functions so constructed are further
val i datéd Gapnegitign oHhs et ponPerdagsied iaterone ofifive Hitfeermpelpssidigatiops Mshydig)
and/ or psychol ogical information of nultiple users in a validation
sanpl e and YPhEdERnnt Calprsdite- ¥ eits Pdtnceds bHangebtosY isand St FeMINEY by a TCM
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can be either a workstation or a personal computer. Such a conputer
pr ef er abl i a data entry nodul e, such as a key
touch-scré@ﬁ?&@@¢§§70m/direct entry of users' biologicgﬁﬂ@%gﬁgpgwm’
psychol ogi cal information by the users or by the holistic beauty
specialist. The data entry nodule nay al so be a direct connection
(such as USB, FurepereaceddiCMphetitiond tymeadly fleteraiines thed imdtumgplakance or
connection (such as nodem or other network connections) for

transmitti mpaline of e petiont pbegeng edravephybiobiogichahctaistidsef such patient, such
psychol ogi cal data, for exanple, via a portable nmedium such as a
conpact di gkoxgEpyoloy toaguti fyyi aokor, lipeploatskih eomdlitivk apdym)plaxfonying theHike.
internet. The conputer further contains a data processing nodul e,
such as a Bether, dic &N prastgiongs 246 vardus quaSHus regardingtthe petipm’s bodiinsansetan, on
with the data entry nodul e. The data processing nodule is configured
for appfyi slepptraidernisiiniasy biabise ehdsgdlewal.stress dvelabhysicalditnetd andeinotiongl wellasss,
to the user data entered through the data entry nodule and to thereby
cl assify tthearsricrs tewhishsiay fusherapsitt the TEP6 piatitonerde deterodronaiht eracidy PEQ
principles. The data processing nodule is nore specifically under the
control of Ya-¥agpaleegeor sehslantedhatdigivationt bisxearianang. dbdEEM pradtitioner irens
20f or applying such statistical classification process to the user
dat a. alsorirgen do thp Betisnce LFoidss sersiE By ¢hengern Bapptisnt bpoddy sdirayi ng
modul e in communication with the data processing nodul e for

di spl ayi ngtePperapEserlingde petipntis guse, pad gathepany) qthes Inforartion relaigp ioshe i on of
the user. Such an output or displaying nmodule may include the

conput &9 dpigttzhcdthycopditignghropglsipRtinxpsige tephnigpen grhichavilf bafgken intgr g
printer for printing the result, or a 25network connection for

out put t i ngcarpiderption §pdiqggosis- r eppt e | ocation.  Optionally, the conputer
has a nenory mpdul e that stores informatiaon about various topica

skin care regi rehe< gy §¢ bqlﬁ’(j%sckf“(ﬂo@?ﬁsr“éﬁi]d%ngcﬁl%ﬁharé?t%“@@uP?{ $PRoE f or
different skin cqnp ce the skin conpasition o
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Lol Canr e SRR SRS GRS RaCk T TR e
SR B R e L
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T baged. BT SRR rOdErLer U APt RSl S rTeicts
o0, [ unt .City. etc, i t.h i

ki 1 comnolPRTBH APt Te 6 PRE Feir v o ete At e oo

| oyi T titi . tai) | ti MPLE 1 A
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one's pal ns, pa

feol i ¢ b . , Lo f ¢

and the 200 TRl FT uhBIR G HRhitn BBl Mol LA PRicac)8
g, ski e ‘ _ . _ Cal

Comi exi ortesadp PEnERAfn ol HERRIELIhAGS R ARG Unhinsh QA (|

probl ens ( it L NiShe ! rwhi
@oxrgjosu &%ﬁ/&%&g@g@%&%%@%é@lﬁt re&’%@?ﬁ%g?@g% Eabtl(;r%ﬁ hite tongue fur

hyper pi gnment at 1 on, i Vi ches,
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2 Do you feel cold? (A Fear of cold (B) Fear of heat (C) Fear of
heat and col dzrq@ None of the above 3 Do you have self-hot feeling of
your hand BRAMWEWHERF Often (B) Sometimes (C) Sel dom ( D) PREYE0IUOSHE9
you easily have hand sweating? (A) Oten (B) Sonmetinmes (C) Seldom (D)
Never 5 Do you easily sweat in the day time? (A) Oten (B) Sonetines
(©) Seldom (D) Daw@tinaiohorf tyOWnoY in@balhu@e bor intbalafideyof @ A€k W Bidieqo UCMNK ?
(A) Oten (B) Sonetinmes (C) Seldom (D) Never 7 Do you feel tired and
sl eepy? ( Aprifdipiesis § Bry Safméi 13ks adonlySebaizneed DCMNeu@Itiofkers can make an
accurate and speedy diagnosis. Therefore, it presents a challenge for the cosmetic industry to
provide TCM-based cosmetic and skin care products for specific users based on his/her
5 particular skin composition to help cither maintaining or restoring the Yin-Yang balance in
his/her skin.

The present invention is based, in part, upon the surprising discovery that a computer-
aided system and method can be used to statistically model diagnoses rendered by an
experienced TCM practitioners for a group of users from a training sample with respect to

10 their skin compositions, bascd on certain biological and/or psychological information learned
of such users, and subsequently to predict or classify the unknown skin composition of a user
based on biological and/or psychological information learned of such user. In some aspects,
the present invention uses statistical algorithms to classify a user’s skin composition into a
particular category according to TCM principles. In other aspects, the present invention uses

15  statistical algorithms for ruling out the possibility that a user’s skin composition belongs to a

particular category to aid in the classification of the user’s skin composition into a different

category.

DEFINITIONS
20 As used herein, the following terms have the meanings as ascribed to them as follows:
The term “classifying” includes “to predict” or “to categorize” a sample with a skin
composition. In certain instances, “classifying” is based on statistical evidence, empirical
evidence, or both. In certain embodiments, the systems and methods of the present invention
use a so-called training sample with known skin compositions as diagnosed by an experienced
25  TCM practitioner according to TCM principles, and collect certain biological and/or

psychological information that may be used by the TCM practitioner in rendering the
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How i s your sleep quality? (A) Good (B) Bal ance (C) Poor (less than 5
hours or é f eans) 9 What flavors do you prefer? gpia Fﬁ [
flavor ( 83?( ?f§”?’§”q%| and flavor (C) No preference 10 pd o e@}r{%”’
bitter in your nmouth? (A) Oten (B) Sonetines (C) Seldom (D) Never 11
Do you have night sweats while you are sleeping? (A) Oten (B)
Sonet i mes {i@noSslfidonthg Dlinihpsaeplel Dnvhestabbishad,dlot teaining dat soestvedssdniines
you? (A Inpatient (B) Patient (C) Between (A) and (B) No Question
Answer s 13mbBielyoo tenwplatd azpinftvdiohiting leolpgital hdermatien of 2 ysdyetithfuhkebvn sion al
ulcers)? (A) Oten (B) Sonetines (C) Seldom (D) Never
composition is compared, in order to predict into which category the user’s skin composition
is most likely to be classified by the TCM practitioner according to TCM principles. In certain
S instances, classifying a particular uscr is akin to determine the skin composition of the user. In
certain other instances, classifying the user is akin to differentiate the skin composition of the
user from another type of skin composition.
The term “skin composition™ as used herein refers to various categories of a user’s skin
based on the Yin-Yang balance or imbalance of such user according to TCM principles. In the
10 two specific embodiments of the present invention, the skin compositions of a population are
either classified into three categories, including Yang-dominant, balanced, and Yin-dominant,
or five categories, including Yang-dominant, balanced-to-Yang, balanced, balanced-to-Yin,
and Yin-dominant. However, it is important to note that the actual number of categories is not
limited to the specific embodiments illustrated herein.
15 The term “biological information™ as used herein refers to any set of physiological or
biological data that represents the distinctive features or characteristics of a user associated
with a particular skin composition. For example, the biological and/or psychological
information of a user can include age, gender, bodily sensation, tongue color, tongue fur color,

lip color, skin condition and complexion, sleep pattern, dietary habits, energy level, stress

20  level, physical fitness and emotional wellness of the user.

DESCRIPTION OF THE EMBODIMENTS
The present invention provides systems and methods for accurately classifying the skin
composition of a user according to TCM principles. The present invention implements a
25  statistical classification process to predict the skin compositions of new users according to

TCM principles, but without employing a TCM practitioner. The statistical classification
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14 How woul d you descri be your facial conplexion' ? (A) Very Radi ant
(B) Radiant (C) Somewhat Radiant (D) Dull (E) Very Dull 15 VWat s
the color 9P 239%)\"1‘?‘3{:78rrpl exi on? (A) Red (B) Rosy (C) Bel ofifBYZ1{}5)90°
Pale (E) Sallow 16 What is your skin condition? (A Dry skin (B)
Normal to dry (C) Normal or balance skin (D) Normal to oil skin (E)
G Iy skin proctaf thi presknoihvehtibnkeagibe yotd qaroaé er mae sidelyaustidassiiagion? (A)
Cold (B) Hot (C) No preference 18 Do you have acne breakouts on your
face? (A Yehniqusy, ahd it 1i€sData ydlectad fiemlcartadyeuspn hes traniny campld witelo@AxkiYe s
(B) No 20 Do you have uneven skin tone? (A) Yes

compositions (i.e., as diagnosed by an experienced TCM practitioner) to construct one or more

classification functions that best correlate the biological and/or psychological information or

5  data of users in the training sample with their skin compositions as diagnosed by the TCM
practitioner. Such classification functions can then be used to predict the skin compositions of
new users based solely on the biological and/or psychological information or data of such new

users, without involving the TCM practitioner.

10 BIOLOGICAL INFORMATION COLLECTION
In order to statistically model the diagnoses of an experienced TCM practitioner, the
present invention collects various biological and/or psychological information of the user that
may be useful in assisting the TCM practitioner in determining the skin composition of such
user. For example, such biological and/or psychological information may include, but is not
15  limited to: age, gender, bodily sensation, tongue color, tongue fur color, lip color, skin
condition and complexion, sleep pattern, dietary habits, energy level, stress level, physical
fitness and emotional wellness of the user.
At least some of the biological and/or psychological information can be collected by
asking the specific user to conduct certain self-evaluation and fill out a questionnaire
20 containing questions related to the above-listed topics. The questionnaire can be completed by
the specific user on site at a retain location, or it can be completed remotely online. In some
embodiments, the questionnaire comprises a first section containing a set of questions asking
the specific user to provide answers regarding certain clinical symptoms typically taken into
consideration by a TCM practitioner when examining a patient. For example, the questions
25  may be directed to certain bodily sensations experienced by the specific user, such as feeling

of heat at one’s palms, tendency of one to sweat (either in general or at certain specific
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(B) No 21 Do you have pignentation issues on your face? (A) Yes (B)

No 22 Do y&@egﬁﬁg?’g acial) dry patches? (A Yes (B) Nogcfré@%g%%wﬁ@ve

severe dry skin? (A) Yes (B) No 24 Do you have
redness? (A) Yes (B) No 25 Do you have nore |ines/winkles than
peers? (A) Yes (B) No 26 Do you suffer fromoverall darkening of skin
t one, dar klenitiogs, sfcheohgudeci feat)? tefdenyest qnBjo i tifiRtyRod yout thdwik, sedemiy oive
skin? (A) Yes (B) No 28 Do you have dark spot? (A) Yes (B) No 29 Do
you have noredo Sabigrhapdpleeh ltasderch ahongdusuifpetoms Migrigl hode sviEs) mayde30
manifested as hot flushes or oral ulcers), tendency of one to taste bitter in one¢’s mouth, energy
level felt by oneself, and the like. The questions may also be directed to certain observable
5  physiological symptoms of the specific users, such as the color of one’s tongue, tongue fur, or
lips, the overall skin complexion, and the like. The questionnaire may comprise a second
section containing a set of questions asking the specific user to provide answers with more
direct relevance to the skin problems suffered by the user. For example, the questions may be
directed to skin dryness and/or redness, acne breakouts, pore sizes, unevenness of skin tone,

10 undesirable pigmentation, scbum sccretion, existence of lines and wrinkles, sagginess, skin
sensitivity, and the like. The questionnaire may comprise a third section containing a set of
questions asking the specific user to provide answers relating to his or her life style, such as
one’s sleep pattern, dietary habits (including smoking, drinking, vitamin intake, caffeine
intake, and the like), physical fitness (including exercise frequency and intensity), stress level,

15 cmotional wellness, and the like. Optionally, one or more trained holistic beauty specialists
may assist the user in filling out certain questions of the questionnaire, such as those related to
the tongue color, tongue fur color, lip color, skin complexion, and skin problems of the user.
Upon completion of the questionnaire by the user, the answers to the questions can be
converted into numerical values for future data processing.

20 Preferably, but not necessarily, some of the biological and/or psychological
information, especially those related to the tongue color, tongue fur color, lip color, skin
complexion, and skin problems of the user, may be collected from by a trained holistic beauty
specialist, who examines the user and evaluates the particular feature or characteristic of the
user according to photo grading scales, so as to improve the objectivity and accuracy of the

25  evaluation. The trained holistic beauty specialist can carry out the user evaluation either on

site at a retail Iocation, or remotely through interactive consultation with the specific user via
12



Do you typically experience any of the follow ng facial skin
conditions during the sumrer and/or wi nter nonths? Pl ease chec
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oi | Acne br eakout s
collected by using an electronic device that takes certain measurements on the specific user.

For example, various imaging devices can be used to quantitatively measure coloration of
certain parts of the user’s body, such as the face, cheeks, lips, tongue, tongue fur, and the like.
For another example, various medical devices can be used to quantitatively measure the user’s
pulse, heart rate, blood pressure, blood glucose level, body fat percentage, energy field, overall
blood circulation or local bloed circulation, and the like. Some examples of various electronic
devices which may be used in collecting information include a Corncometer® CM 825,
measuring skin surface hydration; a Sebumeter® SM 815, measuring sebum on the skin
surface; a Cutometer®, measuring skin elasticity; a Skin-pH-Meter® PH 903; a Mexameter®
MX 18, measuring melanin and/or erythema; a Skin-Thermometer® ST 500, measuring skin
temperature; a Tewameter® ST 500; a Colorimetér CL 400, measuring redness; and a
Glossymeter GL 490, mcasuring radiance/duliness, all of which arc available from Courage +
Khazaka Electronic GmbH, Germany. Such measurement results can then be incorporated into
the clinical data set of the user as potential predicters for classifying the skin composition of

the user.

ESTABLISHMENT OF TRAINING DATA SET

In order to establish statistical models for accurately predicting the skin compositions
of new users, a training data set must first be obtained, which contains biological and/or
psychological information of multiple users from a training sample and the skin compositions
of such users as determined by a TCM practitioner according to TCM principles. The training
sample is typically selected from the same population from which the new users are to be

selected, and the skin compositions of the users in the training sample, since they are already
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None of the above (A) Face (B) Neck 31 Where on your body do
you experience acne breakouts, if at all? (C) Chest (D)

not experi‘gﬂégllgfézf?és br eakout s (A) Once a week or mrg@?ﬁ%ﬂl%}%@%\%

frequently do you usually experience acnhe (B) About once every two
weeks breakouts on your face, if at all? (C) At |east once a nonth
(D) Less t Hawifadibea @CKIpriditionef Bgcofi@gas TCM(phincifles @t tharefo33Ileddoad asoul d
you rate your physical health conpared to others who are your
chronol ogi tabwagesacl Binivedata gpop@vides training models to which statistical classification
processes or analyses can be applied in order to formulate either linear or nonlinear
classification functions for predicting or classifying the unknown skin composition of a new

5  user based on his or her biological and/or psychological information.

STATISTICAL CLASSIFICATION ANALYSIS
The term “statistical classification process” or “statistical classification analysis” as
used herein includes any known classification technique for placing subjects into categories

10  based on knowledge about one or more characteristics or traits inherent in the subjects. The
inherent characteristics or traits are typically considered independent variables and referred to
as predictors (X), and the category to which the subject is classified is typically considered a
dependent variable and referred to as the grouping variable (Y). The goal of statistical
classification process or analysis is to predict the group variable Y for a new subject based on

15 asetof predictors X associated with this new subject and a training set of previously grouped
subjects. In the present invention, the predictors are the biological and/or psychological
information of a user that can be obtained without involvement of a TCM practitioner, and the
grouping variable is the skin composition of such user as determined by the TCM practitioner
according to TCM principles.

20 Preferably, but not necessarily, the statistical classification process or analysis of the
present invention employs one or more classification techniques selected from the group
consisting of discriminant analysis, logistic regression, naive Bayes classifier, support vector
machines, quadratic classifiers, neural networks, perceptrons, decision trecs, Bayesian
networks, hidden Markov models, and combinations thereof. Performance of a specific

25  classification technique depends greatly on the characteristics of the data to be classified.

There is no single classification technique that works best on all given problems. Various
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(C C&ood (D) Fair (E) Poor 34 Do you have difficulty falling asl eep?
(A) Yes B) No A) Stress (B) Snoring (© Physical disconfort
¥ s

(D) Room t o cold 35 Wien you have difficulty StHYFY/0s0909
asl eep, for what reasons is your sleep disturbed? (E) Noise (F) Light
(G Snells (H Oher: (I') Don't know 36 Are you usually very
tired and sheeipyl tespdaveiRi pgformed th eormfRkdpenyrmaanck sfanksificatial ecpigieyad
(A) Yes (B) No 37

to find the characteristics of data that optimize the performance of classification techniques.

However, determining a suitable classification technique for a given problem is still more of

an art than a science to this date.

5 In the present invention, a discriminant analysis, and more precisely a multi-class
linear discriminant analysis, is found to be particularly effective in categorizing the skin
compositions of users according to TCM principles. Specifically, the discriminant analysis is
carried out by obtaining a training data set as described hereinabove, i.e., which comprises
biological and/or psychological information of multiple users in a training sample selected

10 from a population and classification of such uscrs by a TCM practitioner with respect to their
skin compositions according to TCM principles. A group of independent variables or
predictors (V) is identified, each variable or predictor being representative of one type of
biological and/or psychological information of the users in the training sample. An F ratio is
calculated for each one of the group of independent variables, which is indicative of the

15  capability of the independent variable in discriminating between different groups of uscrs of
different skin compositions as determined by the TCM practitioner. More specifically, the F
ratio for a particular independent variable is calculated as the ratio of between-group variance
of such independent variable over the average within-group variance of such independent
variable. The independent variable with the largest F ratio is initially selected and taken out of

20  the pool of independent variables. The selected independent variable will be included into the
classification functions, which are to be constructed once all independent significant
discriminating variables between different groups of users are selected. F ratios for the
remaining independent variables (the pool excluding the already selected independent

variable) are then calculated, and the independent variable with the largest F ratio among these

25  is then selected and taken out of the pool of independent variables. The calculation and
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Do you tend to get very sleepy in the evening before bedtinme? (A) Yes

(B) No 38 erfx%}bf‘%q%e seasonal allergies or have fever?Péﬁsz;;ﬁ)?ég90§ B)

No (A 9 What is the severity of your allergies
MId (C) Mderate (D) Severe (A) Everyday 40 How frequently do
you take vitam n supplenents? (B) 5-6 days a week (C) 3-4 days a week
(D) 1-2 dasedechovwak are riigrat@uest dllondepgdemepigables f)ing R egosogreate thah apre-
once a week (F) Never 41
set level of significance have been selected.
The selected independent variables are then used to construct classification functions,
which can be used to determine which category of skin composition a new user most likely
5 belongs. There are as many classification functions as the number of skin composition
categories. Each classification function is associated with a specific skin composition
category and can be used to compute a classification score for a new user by entering the
biological and/or psychological information of such new user. The classification score
outputted by each classification function represents the likelihood of such new user being
10 classified by a TCM practitioner as having the specific skin composition associated with the
respective classification function. In other words, for cach new user, each classification
function will compute a classification score, and the skin composition associated with the
classification function that renders the highest classification score is the skin composition of
the user.
15 The classification functions can be cither linear or quadratic. In a preferred
embodiment of the present invention, the classification functions are linear having a general
formula C, + Wy XV + WexVa + ... + WXV, where C; is a constant associated with a
specific skin composition, Vi to V, are the selected independent variables, Wy to Wy, are
coefficients that each correspond with one of the selected independent variables for each skin
20  composition and are indicative of the relative weights of the selected variables in computing
the classification score using the respective classification functions. For example, assuming
that the skin compositions can be divided into three categories A, B, and C, and that five
independent variables V, Va, V3, V,, and Vs have been selected for constructing the

classification functions, there will be three (3) classification functions, each of which is

25  associated with a specific skin composition category. For a specific user with a specific set of
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How many days a week do you exercise? (A) Everyday (B) 5-6 days a
week (C) 3-4 days a week (D) 1-2 days a week (E) Less often than once
a week (F)WMEVEVHAY8How of ten do you skip neal s? (A) NeVel/UFa)o/050909
Sonetinmes (C) Oten (D) Al ways 43 Wiich of the foll ow ng best

descri be your typical neal? (A) Well balanced neal (B) Sonmewhat

bal anced neales(f6) iniNpendantbaliaing ad tii®gh v44hehclay@icape scok8W ,MHRNd Y will
caffeinated drinks do you have everyday? By caffcinatcd drinks, we
mean caf f eibaealanesdgy falowsks, coffee, tea and soda. (A) Mre than 4
cups/drinks (B) 3-4 cups/drinks (C) Less than 2 cups/drinks (D) None
45 Thi nki ng about your overall eating habits, how healthy do you eat?

A) Ext |y healt h t I D A
1 1tlo hoal thy (8) N G- WA Vearony 46 beT bl ol 7 3ee. your
erot ongl vl | - bel ng? (). GKoe} |5, 4Bl eI, B985 Oy ST

Ye=Cct+ WXV + WXV + WeaxVa+ WegXVy+ Wesx Vs,

If Y o is the largest among 2ll three classification scores computed, it is then concluded

that the specific user is most likely to be classified as having skin composition A. However, if
10 Ycis the largest among all three classification scores computed, it will be concluded that the
specific user is most likely to be classified as having skin composition C.

The discriminant analysis as described hereinabove can be readily conducted using
widely used statistical computer software programs, such as SPSS, SAS, and the like.
Optionally, the classification functions so constructed are further validated using a validation

15  data set, which comprises biclogical and/or psthological information of multiple users in a
validation samplc and the skin compositions of such uscrs as determined by a TCM
practitioner according to TCM principles. The validation sample is selected from the same
population as the training sample, but it contains a different group of users. The prediction
made by using the classification functions and the actual skin composition as determined by

20 the TCM practitioner for the users in the validation sample are compared, and a prediction
score may be calculated indicative of the percentage of correct prediction made by using the
classification functions. If the prediction score is higher than a pre-set threshold, such as, for
example 70%, 80%, or 0%, the classification functions are then considered validated and
suitable for clinical uses.

25 The validation sample and the training sample can be selected at the same time,

Further, the validation and training phases are not necessarily separated and fixed. The system
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(D) Fair (E) Poor 47 Thinking about your life, in general, how
stressful say your life is? (A) Extrenely str

Very stress ul' ?’éw§orrevmm stressful (D) Slightly str @:’?U#L](”E@)R%t
at all stressful 48 How well do you feel you deal with stress (A
Extrenely well (B) Very well (C) Sonewhat well (D) Slightly well (E)
Not at al | camdbklinteractive, anghfhe ¢rpiningland yagidoion carhles iggesiviofos figmtunihg the
questionnaire, each participant was directed to a station with a
trai ned skdisergpeasi aiialysis in ewiiey teachicuathe blest prediétesing pasisihly- ski n condi ti ons
of the participant based on a scale of 0 to 10: (1) Acne
breakout; (2) Pores; (3) Skin tone; (4) Age spots;

5(5 Rednes Fﬁﬁﬁr i wrinkles; (7) Crows feet; (8) Mist
Iévél (9)@2 ast5§%§§§®%g?§t?htulI-Radiange) and (11) Skin(célor
vari ant §- St andﬁ'& goﬁhﬁ&‘%a @% Mceprgq@ﬁq%\f%ﬂf?&l xﬁé}f méll,m% a%B@Fﬁté}J {Nﬁlkh

eval uati on purposes, ase on enpi rical servations of

condi ti onS¢ Qe biter @‘%ﬁ@ta§&%r9§f : &11%? dopudef. OSHcWQ k&hpdd? ‘Eare%e?’é’bly contains a

participants were sanpled. 15 er the evaluation by the skin

speci al i st gt£a6H ANk GEPRAReWRSdDr & RS, t@aﬁ%ﬁf&?én% of ¥aR’ asked
the participant “vari ous questions typical for TCM di agnoSis pur poses

and obser vggio¥kllafYs: ﬁ?&ﬁ%lo@ﬂcﬂ%fﬁﬁﬁaﬁ&h@f BELEE R bl 48 hQIflsuE B@au{i}zasb&dsﬁlbtpam
(e.g., pulse, tongue color, tongue f col or, facial conpléxion, and

the like) andiatahapy hﬁ@lﬁ@ﬁl@ﬁalg’o e aacﬁh@&%bﬁlei:tﬁﬁl (EJ&E 2PBEH  FieRRB or Wb
respect to the skin conposition of such participant according to TCM

20pri ngph pl Bferfacey 6 denfdtk bohnedtidf (HEPGHRTES of SRR BYnh&Bonki: doct or
categori zed each participant into one of five (5) skin conposition

cat egori eSyamkmPiing a¥a RGeidRB uABksed Bﬁl@%ﬂﬁdkﬂq@ﬂg}logﬁ! ARC R example, via a
bal anced-to-Yin, and Yin-dom nant he participants were

al so subj egdrtable e s06h 3% cYRpdcOdisk @B ioE & 8igad) GerlsiB ARV or WA tHeh
measur ed various physi ol ogi cal paraneters of the participants, such
as skin sumfeake hydration,
The computer further contains a data processing module, such as a central processing
15 unit (CPU), which is in communication with the data entry module. The data processing
module is configured for applying the above-described statistical classification process to the
user data entered through the data entry module and to thereby classify the skin composition of
the specific user according to TCM principles. The data processing module is more
specifically under the control of a computer-readable medium containing coded instructions
20  for applying such statistical classification process to the user data,
The computer further containg an output or displaying module in communication with
the data processing module for displaying the result determined, 7.e., the likely skin
composition of the user. Such an output or displaying module may include the computer

display screen for visually displaying the result, or a printer for printing the result, or a

25  network connection for outputting the result to a remote location.
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25sebum | evel, skin elasticity, skin pH value, the amount of nel anin
contained jn the skin cell S, erythema, skin tenperature, transder nal
vat er - | ossWORRWY 8k n redness, and radi ance-dul | ness BfT/PHE1GI49
A step-wise, nmulti-class linear discrimnant analysis was then
carried out to analyze the testing data as col |l ected herei nabove.
Based on the TQObptwndbc thercompdéragnosedery nfoduld 8idt Geray nfoehpmn hisounedreus
categorized into 5 groups, i.e., Yang-dom nant, bal anced-to-Yang,

bal anced, halicahdkétkateaedimans aadidr Midsticle plotatt that Tleauikdiaser diffpravkided by
the participants to the 48 questions on the questionnaire and the

0- 10 scal edommaltivad imrs thofkkih hengpaitivn of paanicalar skt i detemdnddibg i dam
provided by the trained skin specialist were all treated as

i ndependentroeessing bodwle,onformagicn atoar skin(dd)e, regmerts aod/onihgestiblevgreducts suitable
representative of one type of biological and/or 10 psychol ogi cal

par anet ér &dr thdskinpampositiqpafitish haricigarise qereutretsimakd fisirsthdinemeong diodnit aman
val ues and distributions of the independent variables (V) for each
group of pantpuigogstet witlothe skipesrpositibadetgtoinad exnkposictreamnwedations for the
separately cal cul at ed. An F ratio was then cal cul ated for each
one of theseri ndependent variables (V) as an indicator of the
capability of each particul ar i ndependent variable (V) in

di scri m nati ng h3between tidipidsert @anentgpnoupscohtelyaedwmpiepd HiCS-lmfedsiinicags
skin conpositions as determ ned by the TCM practitioner. The

i ndependenprodagt§ blagge(ing anyistthpaphbtidpraeigess (., inatiygegiers chumiry,icay,lejc.) with
sel ected and taken out of the pool of independent variables (V). F
rati os for aspreificehimicompegition despusiingdethe T&M prisicipdes(uhwithoomsoshg T G

t he already sel ected i ndependent variable) were then recal cul at ed,
and the mﬁ@p‘éhﬁ@'rﬁtewhrﬁt?aﬁp@fmﬂth the largest F ratio anmong these was
sel ected 20and taken out of the pool of independent variables. The
cal cul ation and selection steps were reiterated to select nultiple

i ndependengxwaipiad] es, which were then used to construct
classification functions for determ ning which category of skin

conposi tion a ngwidsef 1372 tan!tbkal ﬁan@daﬁﬁ%ﬁwe&ﬁﬁ@-@?oﬁﬁe&h@ 5VWREErectuited
cat egories of skin conpositions, i.e., Yang-dom nant,

bal anceg-t %Y@ﬂ% lm& @?ﬁﬁﬂmnb@u@ﬁ&%awwa\él ghven @ﬂgeqt\fblﬂ’aﬁj@éﬂnﬂﬁﬂ{g agfive
Cl assi

(5) different 2 i cation functions were constructed, each of

whi ch CO”Q&Q@&Q@QW%Q bhrﬁu§ﬁﬁ&'tsfdf%e%1@1palﬁgW&al A1 peRhE88EN and
each was used to conpute a ¢ assification score fpor a new user by

entering t Bsdhiod. Ok 6mpR e Qﬁesﬁ&ﬁﬁlmln%&h??ﬂe tlhd’lﬂcaﬂfcﬁ?éﬁtl B8t Qfr 258l GEhsHW

user. Specifically, the five (5) different classification
functions 01 @QaN%aF BdoRPheiicAsation bichia¥brc’ falks, ﬁfﬁmw%ng,\éme&ﬁ\{g pat\éﬁaz
XV2 + WA3BXV3 +... WA52 X V52 + WA53 xV53, (2) YB = CO +

WL32 XV2 + 8B ofidrst, feelidy of Bittefneblin tndAE mowtly] sufferlﬁ@fflo?ﬁ\mterhai\/h@&, ﬁﬁ\d?the"‘ .
(4) YD =CD + WDI XVI + WD2 X V2 + WD XV3 +. (5) YE = CE + WEI XVI +
VE2XV2 26 WiRe) $W3p pattern, WBRZAXADHs, B dondidons (e. g\\682 2016 Ao, ¥heds/¥i\ieds, and
W52 x V52 + WD53 XV53, and WE52X V52 + WE53 x V53, 10 wherein
vari abl es e liké AdighcodpRxidt end tifes\@g.| @blees dakdngR! @d Ry ghin pfoBlems
di scrimnant analysis (note that there sone of the answers

cor r espondidy, dete rbekolit€ PR dasten §ie Snk, AR papicRemaiot, daEodper, seaxntvity inp
two or nore variables, so the total nunber of variables was |arger

t han that edtclichdincpiesikionaggingvhed e hikeYAncrbl Bycl Waess Y& chpblysiéH aad e t he
classification scores calculated for a 15new user indicative of the
|'i kel i hoodembticsuichelltizarg, 4nd thdike aie godnpted q@stiothairedbarcareitused for
(hereinafter referred to as "A"), balanced-to-Yin (hereinafter
referred t praatiineBhe predead isveargh i§ meheediatderit & @forided tbr tlmst@siol flirposes

bal anced-to-Yang (hereinafter referred to as "D'), and Yang-dom nant
(‘her ei naf t etilyvafhentisendig tadinitiig scoie af tlepagpas itviigion ir exypethdrvel v;
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5Yc for using the third classification function (3)

by Bl hogy

i kelihoo
C (Le.,

er to be categorized as

erein WEB to WD53 are coefficients

havi ng ski

in computing the

A

correspond with one of the sel ected independent variables V1 through

V53 for skin conposition D (i.e

bal anced-t o- Yang) and are

i ndicative of the rel ative TBight EXBMEIR S UECTHINNAREaDbl es i n
using the fourth

conmputing the classification score Yr) for
10cl assificati

user to be &

Lté WES53 ar et "cc

ef fAXA0ert 's' t hat each

bal anced-t 0- Yang) ; V\,her ein VEI
correspond |wt K sel ect ed i ndependgnt (B)a¥)i-3bl es Vt t hrough
V53 for ski \rll\ﬁlccl‘rxr[%%slsl e r‘gQEYang-dom' nant) and |ar €i48dd#Tati ve of the
relative wei ghtls of the selected variables in cOp@tbdhg the
classification|score YE for using the fifth gl ags)Heacdcoldn functi on
(5) in 15co utb(pgo tfheqcl)l eI i hood of such usqr (B) Hver datagori zed as
havi ng skin Cof 470 i .e., Yang-dom nant) (Chfeeraiheat @ coBB, CQ,
CD and CE are constants each associ ated with |a sPgeintiotths khave
conposition A, |B, C, D, and E, respectively. |ThéAf@ftdnow ng tabl es
identify eact} iDolppendest-hoafetlalglof yordr hatdr ough VB3 Snattimbe
correspondiing ¢méfsf?i ci ents and constants assqci &b)egldolmerewi th for
each cl assilfication function: 20 TABLE 2: SEUECUEINeYARI BLES
No. Vari abl ¢s Speci al i st-QL- ACNE BREAKQUT (0 TO 18 @BALE) V7
Speci al i st |-02¢F Speci al i|st (BYd®a@Kink$ TONE (0 TQ
10 SCALE) V4 pecﬂ%ea%g’%g é&‘bﬁ%@?o TO 10 $CAI®)Se\dBpeci al i st
-06- GLOBAL [FACIAL WRI NKLES (0 TO 10 SCALE) VASpéR)Mdvest - 08- MO ST
LEVEL- MO ST (YES= 1, NO=0) V7Specialist -09-ELASYI@teny (0 TO 10
SCALE) Vg Spé ANCE (0 |TOB)Bo8CAIEY V9
Speci al i st |- 1118%%”1\?%@85_%8\)%{%@5@%30&/ ( YES=1(ONgsklom Vi o
Respondent {02- FEAR OF- CO D (YES=1, NO=0) V11 -02-
OF- HEAT ( YES=1, hKﬁO) V12 Respondent - 02- FEAR CEEE?WH-HEAT AND COLD
(YES=1, NOxO EL (TI oANIMS] EEPY
( OFTEN=4) 1§ Respon en?egﬁ%[ls?f %5{&@8@& TI C |DESORIeBIONG YOU- | MPATI ENT
(YES=1, NOx0) V15 Respondent -Q12- CHARACTERI $TI (PIRSORIBING |
YOU- PATI ENT ( YES=1, NO=0) V16 (A) Often
7 |Do you feel tired and sleepy? Eg gglrggzimes
(D) Never
(A) Good
. . (B) Balance
8  |How is your sleep quality? (C) Poor (less than 5 hours or a
lot of dreams)
(A) Heavy flavor (Spicy)
9 |[What flavors do you prefer? (B) Bland flavor
(C) No preference
(A) Often
10 |Do you feel bitter in your mouth? Egg gglrgg‘;lmes
{D) Never
(A) Often
11 Do you have night sweats while you are (B) Sometimes
sleeping? (C) Seldom
(D) Never
(A) Impatient
12 |What characteristic best describes you? (B) Patient
(C) Between (A) and (B)
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Respondent

- 013- SUFFER FROM | NTERNAL HEAT ( OFTEN=4) V17 Respondent

- 014- DESCRI PTI ON OF FACI AL COVPLEXI ON- (VERY DULL=5) V18 Respondent
- 015- COLORYERZVBANEIEXI ON- ROSY ( YES=1, NO=0) V19 Respond®nt/US281H05e88p oR

OF COWPLEXI ON- SLI GHTLY ROSY ( YES=1, NO=0) V20 Respondent
PALE ( YES=1, NO=0) V21 Re

OF COVPLEXI ON-

onde

- 015- COLOR

nt -015- COLOR OF

COVPLEXI ON-| 3¢
CONDI Tl ON- 3 Responggofer 016- SKI' N
CONDI TI O\ OR B CED ( YES=1 0) V24 ReppandeRt - 016- SKIN
CONDI TI ON- bo 1@ WA%QJN‘(WE@PFEE?@&@W:@“%S PQO¥eMon 018- SKI N
PROBLEMS- ACNE E (YES=1, NO=0) V26 Res|ponpgRéver 019- SKI N
PROBLEMS- LARGE [PORES ( YES=1, NO=0) V27 Respondenh)vegRaSKitN
PROBLEMS- FACI AL REDNE%S ES=1, NO=Q) V28 Respongeridian®30- FACI AL SKI N
CONDI TI ONS |I My s% p&gﬁgﬁm%%_l, NO=0)| V28) Respaadeitant
-030- FACI Al sKI|f® "T1I ONS | N SUMVERSCALI NG |FLA#) g ( YES=1, NO=0)
V30 Respondent |-030- FACI AL SKIN CONDI TIONS IN S DRNNESS ( YES=1],
NO=0) V31 Respdndent -030- FACI AL SKI' N CONDI TT{ONgA} RESUMVER- EXCESSI VE
O L (YES=1,] NOg0) V32 Respondent -030-FACI AL |SKIBh €Dl TI ONS | N
SUMMVER- ACNE: BREWRELH fhe cESTFhouNORPex¥is8 Respondeo) BelddRofACI AL SKI N
CONDI TI ONS |I N W NTER-1 TCHY SKIN ( YES=1, NO=0)| V3B)Ra&spondent
- 030- FACI AL SKI/N CONDI TI ONS | N W NTERSCALI| NG |[FLAK) dBowYES=1, NO=0)
(A)Y Dry skin
(B) Normal to dry
16 [What is your skin condition? (C) Normal or balance skin
(D) Normal to oil skin
(E) Oily skin
(A) Cold
17 |What kind of drink do you prefer despite the (B) Hot
season? (C) No preference
18 |Do you have acne breakouts on your face? g‘g)) E(e)s
19 |Do you have large pores on your face? Eg)) ;gs
20 [Do you have uneven skin tone? Eg)) ;25
21 |Do you have pigmentation issues on your face? %ﬁ)) ITIES
22 Do you have (facial) dry patches? Eg)) ggs
23 |Do you have severe dry (facial) skin? Eg)) ;gs
24 |Do you have facial redness? g;)) ;(e)s
2 |p . . (A) Yes
o0 you have more lines/wrinkles than peers? (B) No
26 Do you suffer from overall darkening of skin (A)Yes
tonc, darkcning of complexion? (B)No
27 |Do you have sensitive skin? Eg)) l&\;gs
28 |Do you have dark spot? E‘;{ Egs
29 Do you have more sagging problem than your (A) Yes
peers? (B) No
30 |Do you typically cxpcrience any of the Plecase check all that applies to you:
following facial s%cm conditions during the Summer Months | Winter Months
summer and/or winter months?
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V35 Respondent

NO=0) V36
oL (ves=tW

-030- FACI AL SKIN CONDI TI ONS | N W NTER- DRYNESS ( YES=1,

YES=1, NO=0) V39 Re

ondent

Respandent - 030- FACI AL SKIN CONDI TIONS IN W | VE
8&%%8? SN37 Respondent -030- FACI AL SKI N CWD%@%@B

W NTER- ACNE BREAKOUTS ( YES=1, NO=0) V38 Respondent
EXPER| ENCE_ACNE_BREAKQUT- NECK

- 031- WHERE ON BODY

- 031- WVHERE

ON BODY EXPRRLENCE ACNE BREOKS (Xl
- 031- WHERE| ON B¢db¥kiEXPERI ENCE ACNE BREAKOUT- BACK (WES=1,] NO=( V41
Respondent | - 031s\biRakiN BODY EXPERI ENCE ACNE BREAKOUT- O NOTO
EXPERI ENCE | BREA#REES ( YES=1, NO=0) V42 Respordent 3032- FREQUHEBICY OH
ACNE BREAKOUTS |[€htknACE (5=ONCE A WEEK OR F) VA3 Respdndentg
- 035- REASONS F@cSkimER1 BEI NG DI STURBED- STRESS ( YE$F1, 0)
Respondent |- (B KEARNasFOR SLEEP BEI NG DI STURBEDNORI NG ( YHES
NO=0) V45 RespOiFRRF the ahore REASONS FOR SLEEP H i
DI SCOMFORT {(YES=I, NO=0) V46 Respondent - (XB5-
DI STURBED- ROOM| TOO WARM COLD ( YES=1, NO=0) VA
- B5- REASONS FOR SLEEP BEI NG DI STURBED- NO SE
Respondent | - CB5¥REAIORST PR dQyEERXPBESIREFIF STURBHD B, =1,
V49 Respondent UeSsiRiaseNs FOR SLEEP BEI NG DI SitjRRER: Shfekibiee bHES=1,
NO=0) V50 Respondent -040- FREQUENCY TAKI NG VI[TAM Nr&atdRid-EVENTS
( 6=EVERDAY)] V51 Respondent - (44-NUVBER OF CA rFE NI 2 WREINS I i DNRHIVED
EACH DAY ( 4=MORE THAN 4 ClJPS) V52 (B) About once every two
32 |How frequently do you usually experience acne ©) Xfi(:s + once a month
breakouts on your face, if at all?
(D) Less than once a month
(E) Never
(A) Excellent
33 How could you rate your physical health E(ng ‘ézlgég(md
compared to others who are your chronological (D) Fair
age? (E) Poor
34 (Do you have difficulty falling asleep? Eg; ;zs
(A) Stress
(B) Snoring
(C) Physical discomfort
(D) Room too warm/too cold
35 [When you have difficulty staying asleep, for (E) Noise
what reasons is your sleep disturbed? (F) Light
(G) Smells
(H) Other:
() Don’t know
36 Are you usually very tired and sleepy upon (A) Yes
waking in the morning and want to sleep more? (B) No
37 Do you tend to get very sleepy in the evening (A) Yes
before bedtime? (B) No
38 [Do you have seasonal allergies or have fever? Eg)) I"st
{A) Very mild
39 (What is the severity of your allergies? Eg ﬁgcdierate
(D) Severe
(A) Everyday
40 How frequently do you take vitamin (B) 5-6 days a week
supplements? (C) 3-4 days a week
(D) 1-2 days a week
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Respondent
Respondent -
TABLE 3:
-6.41283

WAE -5.03481

- Q45- HOW HEALTHY DO YOU EAT (5=EXTREMELY HEALTHY) A/53
7- HOW STRESSFUL |'S YOUR LI FE (5=EXTREMELY_ STRESSFUL
PAHENTS AND CONSTANTS
-1.9017 1VEV -1.84041 A2 2.86515 1.16363 W/
D211 2.1262 3WE24 4. 40778 1WA3: 1 7.25343 1E1.3 4.91899 W63: 4.70919

- 3. HSRYTROAp090Y
- 1. 39053

WL441 4. 9767

SWEL

(E) Less often than once 2
week
(F) Never

41

How many days a2 week do you exercise?

{A) Everyday

(B) 5-6 days a week

(C) 3-4 days a week

(D) 1-2 days a week

(E) Less often than once a
week

(F) Never

42

How often do you skip meals?

{A) Never

(B) Sometimes
(C) Often

(D) Always

43

Which of the following best describe your
typical meal?

(A) Well balanced meal
(B) Somewhat balanced meal
(C) Not a balanced meal

44

On average, how many caffeinated drinks do
you have everyday? By caffcinated drinks, we
mean caffeine energy drinks, coffee, tea and
soda.

(A) More than 4 cups/drinks
(B) 3-4 cups/drinks

(C) Less than 2 cups/drinks
(D) None

45

Thinking about your overall eating habits, how
healthy do you eat?

(A) Extremely healthy
(B) Very healthy

(C) Somewhat healthy
(D) A little healthy
(E) Not at ail healthy

46

How would you rate your emotional well-being?

{A) Exccllent
(B) Very good
(C) Good

(D) Fair

(E) Poor

47

Thinking about your life, in general, how
stressful would you say your life is?

(A) Extremely stressful
(B) Very stressful

(C) Somewhat stressful
(D) Slightly stressful
(E) Not at all stressful

48

How well do you feel you deal with stress

(A) Extremely well
(B) Very well

(C) Somewhat well
(D) Slightly well
(E) Not at all well

After filling out the questions on the questionnaire, each participant was directed to a

station with a trained skin specialist, who evaluated the following skin conditions of the

participant based on a scale of 0 to 10:
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(1)  Acne breakout;
(2) Pores;
(3)  Skin tone;
(4)  Age spots;
5 (5) Redncss;
(6) Global facial wrinkles;
(7)  Crow’s feet;
(8) Moist level;
(9)  Elasticity;
10 (10) Dull-Radiance; and
(11) Skin color variants.
Standard photo scales were developed for the specialist evaluation purposes, based on
empirical observations of skin conditions of the Asian sub-population from which the 133
participants were sampled.

15 After the cvaluation by the skin specialist, cach participant was directed to a TCM
doctor, who asked the participant various questions typical for TCM diagnosis purposes and
observed various physiological characteristics of the participant (e.g., pulse, tongue color,
tongue fur color, facial complexion, and the like) and then rendered a diagnosis for the
participant with respect to the skin composition of such participant according to TCM

20  principles. Specifically, the diagnosis rendered by the TCM doctor categorized each
participant into one of five (5) skin composition categories, i.e., Yang-dominant, balanced-to-
Yang, balanced, balanced-to-Yin, and Yin-dominant.

The participants were also subject to testing by various devices and instruments, which
measured various physiological parameters of the participants, such as skin surface hydration,

25  sebum level, skin elasticity, skin pH value, the amount of melanin contained in the skin cells,
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erythema, skin temperature, transdermal water-loss (TEWL), skin redness, and radiance-
dullness of the skin.

A step-wise, multi-class linear discriminant analysis was then carried out to analyze the
testing data as collected hereinabove. Based on the TCM’s doctor’s diagnosis, the 133
participants werc categorized into 5 groups, i.c., Yang-dominant, balanced-to-Yang, balanced,
balanced-to-Yin, and Yin-dominant. The answers provided by the participants to the 48
questions on the questionnaire and the 0-10 scaled evaluations of the participants” skin
conditions as provided by the trained skin specialist were all treated as independent variables
or predictors (V), each of which was representative of one type of biological and/or
psychological paramcter of the participants for subsequent analysis. The medium/mean values
and distributions of the independent variables (V) for each group of participants of a particular
skin composition were separately calculated.

An F ratio was then calculated for each one of these independent variables (V) as an
indicator of the capability of each particular independent variable {V) in discriminating
between different groups of participants of various skin compositions as determined by the
TCM practitioner. The independent variable (V) with the largest F ratio was initially selected
and taken out of the pool of independent variables (V). F ratios for the remaining independent
variables (the pool excluding the already selected independent variable) were then
recalculated, and the independent variable with the largest F ratio among these was selected
and taken out of the pool of independent variables. The calculation and selection steps were
reiterated to select multiple independent variables, which were then used to construct
classification functions for determining which category of skin composition a new user most
likely belongs. Because there were 5 categories of skin compositions, i.e., Yang-dominant,
balanced-to-Yang, balanced, balanced-to-Yin, and Yin-dominant, five (5) different

classification functions were constructed, each of which corresponded with a specific skin

25
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composition category and each was used to compute a classification score (Y) for a new user
by entering the biological and/or psychological information of such new user.
Specifically, the five (5) different classification functions so constructed were as
follows:
5 (D) Ya=Cat+WarxVi+ WarxVa + WasxVi+... WasXVsa+ WassXVsa,
(2) Yo = Cp + Wpi1xV1 + WgaxVa + WpsxVi+... WpspXVsz + WpsaX Vs,
(3) Yo =Cc+ WeixVi + WXV + WesxVi+... WesaxVisz + Wesix Vs,
() Yp=Cp + Wp1xVy + WpaxV; + WpsXVi+... WpsnXVsz+ WpssxVsa, and
() Ye=Cg+ WgxV1 + WeaxVa + WesXVs +... WesaXVsa + Wes3xVs3,

10

wherein variables V, through Vs; are the variables selected through the discriminant analysis
{note that there some of the answers corresponding to the respondent questionnaire were
broken down into two or more variables, so the total number of varizbles was larger than that
of the questions); wherein Ya, Y, Yc, Yp and Y are the classification scores calculated for a
15  new user indicative of the likelihood of such user to be categorized as Yin-dominant
(hereinafter referred to as “A™), balanced-to-Yin (hereinafter referred to as “B™), balanced
(hereinafter referred to as “C”), balanced-to-Yang (hereinafter referred to as “D”), and Yang-
dominant (hereinafter referred to as “E”) skin composition, respectively; wherein Wa; to Wasz
are coefficients that each correspond with one of the selected independent variables V; through
20 Vs3 for skin composition A (i.e., Yin-dominant) and are indicative of the relative weights of
the selected variables in computing the classification score Y for using the first classification
function (1) in computing the likelihood of such user to be categorized as having skin
compositibn A (i.e., Yin-dominant); wherein Wg) to Wpsz are cocfficients that each
correspond with one of the selected independent variables V through Vs; for skin composition
25  B(i.e., balanced-to-Yin) and are indicative of the relative weights of the selected variables in

computing the classification score Yg for using the second classification function (2) in

26
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computing the likelihood of such user to be categorized as having skin composition B (i.e.,
balanced-to-Yin); wherein W¢; to Wess are coefficients that each correspond with one of the
selected independent variables V; through Vs; for skin composition C (i.e., balanced) and are
indicative of the relative weights of the selected variables in computing the classification score
Y for using the third classification function (3) in computing the likelihood of such user to be
categorized as having skin composition C (i.e., balanced); wherein Wp1 to Wps3 are
coefficients that each correspond with one of the selected independent variables V; through
V53 for skin composition D (7.e., balanced-to-Yang) and are indicative of the relative weights
of the selected variables in computing the classification score Yp for using the fourth
classification function (4) in computing the likelihood of such uscr to be categorized as having
skin composition D (i.e., balanced-to-Yang); wherein Wg; to Wss3 are coefficients that each
correspond with one of the selected independent variables V| through Vs; for skin composition
E (i.e., Yang-dominant) and are indicative of the relative weights of the selected variables in
computing the classification score Yg for using the fifth classification function (5) in
computing the likclihood of such user to be categorized as having skin composition E (i.e.,
Yang-dominant); wherein Ca, Cg, Cc, Cp and Cy; are constants each associated with a specific
skin composition A, B, C, D, and E, respectively.

The following tables identify each independent variable V; through Vs; and the

corresponding coefficients and constants associated therewith for each classification function:

TABLE 2: SELECTED VARIBLES

Specialist-Q1-ACNE BREAKOUT
Specialist -Q2-PORES (0 TO 10 SCALE)
Specialist -Q3-SKIN TONE (¢ TO 10 SCALE}
Specialist -Q5-REDNESS (0 TO 10 SCALE)
Specialist -Q6-GLOBAL FACIAL WRINKLES (0 TO 10 SCALE )
Vs Specialist -Q8-MOIST LEVEL-MOIST (YES= 1, NO=0)
V5 Specialist -Q-ELASTICITY {0 TC 10 SCALE)
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Vs Specialist -Q10-DULL-RADIANCE (0 TO 10 SCALE)

Vo Specialist -Q11-SKIN COLOR VARIANTS-ROSY (YES=1, NO=0)

Vio Respondent-Q2-FEAR OF-COLD (YES=1, NO=0)

Vi Respondent -Q2-FEAR OF-HEAT (YES=1, NO=0)

Via Respondent -Q2-FEAR OF BOTH-HEAT AND COLD (YES=1, NO=0)

Vi Respondent -Q7-DO YOU FEEL TIRED AND SLEEPY (OFTEN=4)

Vi Respondent -Q12-CHARACTERISTIC DESCRIBING YOU-IMPATIENT
(YES=1, NO=0)

Vis Respondent -Q12-CHARACTERISTIC DESCRIBING YOU-PATIENT
(YES=1, NO=0)

Vis Respondent -Q13-SUFFER FROM INTERNAL HEAT (OFTEN=4)

Vir Respondent -Q14-DESCRIPTION OF FACIAL COMPLEXION-(VERY
DULL=5)

Vis Respondent -Q15-COLOR OF COMPLEXION-ROSY (YES=1, NO=0)

Vio Respondent -Q15-COLOR OF COMPLEXION-SLIGHTLY ROSY (YES=1,
NO=0)

Vag Respondent -Q15-COLOR OF COMPLEX!ON-PALE (YES=1, NO=0)

Va Respondent -Q15-COLOR OF COMPLEX!ON-SALLOW (YES=1, NO=0)

Vo Respondent -Q16-SKIN CONDITION-NORMAL TO DRY (YES=1, NO=0)

Vi Respondent -Q16-SKIN CONDITION-NORMAL OR BALANCED (YES=1,
NO=0)

Vo Respondent -Q16-SKIN CONDITION-NORMAL TO OILY (YES=1, NO=0}

Vs Respondent -Q18-SKIN PROBLEMS-ACNE BREAKOUTS (YES=1, NO=0)

Vi Respondent -Q19-SKIN PROBLEMS-LARGE PORES (YES=1, NO=0)

Vi Respondent -Q24-SKIN PROBLEMS-FACIAL REDNESS (YES=1, NO=0)

Vg Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-ITCHY SKIN
(YES=1, NO=0)

Voo Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-
SCALING/FLAKING (YES=1, NO=0)

Vo Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-DRYNESS
(YES=1, NO=0)

Va1 Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-EXCESSIVE
OIL (YES=1, NO=0)

Vu Respondent -Q30-FACIAL SKIN CONDITIONS IN SUMMER-ACNE
BREAKOUTS (YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-ITCHY SKIN
(YES=1, NO=0)

V Respondent -Q30-FACIAL SKIN CONDITIONS 1N WINTER-
SCALING/FLAKING (YES=1, NO=0)

Vs Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-DRYNESS
(YES=1, NO=0)

Vi Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-EXCESSIVE OIL
(YES=1, NO=0)

Var Respondent -Q30-FACIAL SKIN CONDITIONS IN WINTER-ACNE
BREAKOUTS (YES=1, NO=0)

Vs Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-
NECK (YES=1, NO=0)

Vo Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-
CHEST (YES=1, NO=0)

Vo Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-
BACK (YES=1, NO=0)

Va Respondent -Q31-WHERE ON BODY EXPERIENCE ACNE BREAKOUT-DO
NOT EXPERIENCE BREAKOQUTS (YES=1, NO=0)

Vo Respondent -Q32-FREQUENCY OF ACNE BREAKOUTS ON FACE
(5=0ONCE A WEEK OR MORE)

Va Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-STRESS
(YES=1, NO=0)
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Vs Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-SNORING
(YES=1, NO=0)

Vas Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-PHY SICAL
DISCOMFORT (YES=1, NO=0)

Vi Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-ROOM TOO
WARM/COLD (YES=1, NO=0)

Va Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-NOISE
(YES=1, NO=0)

Vs Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-LIGHT
(YES=1, NO=0)

Vi Respondent -Q35-REASONS FOR SLEEP BEING DISTURBED-SMELLS
(YES=1, NO=0)

Vs Respondent -Q40-FREQUENCY TAKING VITAMIN SUPPLEMENTS
(6=EVERDAY)

Vi Respondent -Q44-NUMBER OF CAFFEINATED DRINKS CONSUMED
EACH DAY (4=MORE THAN 4 CUPS)

Vs Respondent -Q45-HOW HEALTHY DO YOU EAT (5=EXTREMELY
HEALTHY)

Vs Respondent -Q47-HOW STRESSFUL IS YOUR LIFE (6=EXTREMELY

STRESSFUL)

TABLE 3: COEFFICIENTS AND CONSTANTS

-5.03481 -3.32657 6.41283 -1.9017 -1.84041

2.86515 1.16363 -1.39053 2.1262 440778

7.25343 491899 4,70919 497844 6.45077

0.77215 0.3698 0.44631 2.18927 3.21603

-13.53785 -9.49917 -11.61919 14.47177 24 54775
-6.26384 -4.73265 -1.0894 409167 -14.96101
4.91627 2.28944 1.78096 5.3033 10.86091
9.60978 11.04179 12.78336 14.26397 22.76282
4.50266 4.24891 6.78872 2.71058 1.27952

5.79872 6.70748 £6.90218 8.06332 6.77549

2.05002 2.81332 6.43626 7.87991 12.42265
7.13019 7.78881 7.78571 9.85302 7.37807
13.0662 10.91798 12.38146 10.65906 13.75115
5.84626 5.01957 2.84629 3.30128 _4.00897
14.35454 13.74852 12.02993 12.9599 15.45324
3.16837 351648 3.20893 1.03277 -0.70696
10.70804 10.83141 10.46987 9.37636 8.0314

78.28738 78.51756 79.8523 83.91855 | 93.36256
81.92217 87.84184 87.58114 87.2457 | 101.40503
78.63351 86.28866 86.93638 | 86.65417 | 102.20674
63.50097 68.59361 70.52393 i| 69.55426 | 77.66964
3.44182 0.15277 5.69318 -1.12491 -4.40742
10.0591 9.82875 12,1122 7.59917 11.69212
11.71474 946744 16.06216 9.41853 8.32798
-2.40053 0.5321 -0.40143 -0.08659 1.20704
3.42408 2.81038 5.34481 5.39178 9.99927
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1.58022 6.32234 3.86203 3.04199 -0.55476
8.87747 6.62846 1.36545 1.69279 -1.58018
14.4482 15.58435 7.56485 15.52505 20.52038
-6.32975 -9.09096 -5.6209 -8.26135 -10.52059
-2.84589 -4.68028 -6.59683 -2.50031 -1.83753
-6.29274 -5.38067 -1.85282 -5.20866 -8.16089
0.86533 0.21689 0.59462 -0.1715 1.46984
-1.00161 2.88752 3.17145 1.02958 217715
17.05898 17.2045 11.05842 16.88556 19.40689
-10.75367 -8.30602 -8.61707 -5.04753 -8.40332
0.36254 -3.49799 -2.80702 -1.18985 -1.14465
-19.32756 -15.42998 -16.92841 -20.13988 -32.79576
0.33108 0.28936 6.0703 3.66482 8.39871
-0.50417 -1.56768 -1.62976 -1.44652 -1.43144
40.07422 34.64281 34.16851 38.45052 45.4052
12.50723 12.69321 12.30448 13.63575 15.64608
-9.17133 -6.97504 -1.10747 -3.99002 -2.356332
0.24349 -0.63206 -0.78648 0.14629 3.93916
-8.63626 -5.86896 -7.673656 -4.62572 -8.14927
-3.71256 -3.49322 -1.32212 -1.31128 240936
12.48024 10.77945 10.59542 11.26331 14.35898
-8.06078 -6.94508 -7.48413 -8.41228 -10.89619
-18.75243 -18.41954 -17.46166 -17.98823 -22.52914
1.51757 204889 1.62452 1.24405 0.77243
6.04014 6.03027 4.,3963 5.5696 6.28266
2.80341 3.74745 3.70402 3.80916 4.06269
0.4751 -1.04686 -1.96563 0.80047 2.49099
-151.32817 |3 1 -143.07719 -144.5403 -155.94759 |; -240.69533

The classification score Ya, Yg, Y¢, Yp and Yy outputted by cach classification

function represents the likelihood of a new user being classified by a TCM practitioner as
having the specific skin composition A, B, C, D and E associated with the respective
S classification function. In other words, for each new user, each classification function will
compute a classification score, and the skin composition associated with the classification
function that renders the highest classification score is the skin composition of the user.
While the invention has been described in connection with a preferred embodiment, it

is not intended to limit the scope of the invention to the particular form set forth but, on the

10  contrary, it is intended to cover such alternatives, modifications, and equivalents as may be

included within the spirit and scope of the invention as defined by the appended claims,
30
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Claims:

1. A computer-aided diagnosis system for determining the
skin composition of a specific user according to Traditional
Chinese Medicinal (TCM) principles, said system compris-
ing:

(1) a data entry module configured for entering into said
system a clinical data set obtained from the specific user,
wherein the clinical data set comprises biological and/or
psychological information selected from the group con-
sisting of age, gender, bodily sensation, tongue color,
tongue fur color, lip color, skin condition and complex-
ion, sleep pattern, dietary habits, energy level, stress
level, physical fitness and emotjonal wellness of the
specific user;

(2) a data processing module in communication with the
data entry module, wherein said data processing module
is configured for applying a statistical classification pro-

cess to said clinical data set so as to classify the skin

composition of the specific user according to TCM prin-

ciples,

wherein the statistical classification process comprises
multiple classification functions, each of which is
associated with a specific skin composition and is
used to compute a classification score for a user rep-
resenting the likelihood of said user being classified
by a TCM practitioner as having the specific skin
composition associated with the respective classifica-
tion function, wherein the skin composition associ-
ated with the classification function that renders the
highest classification score for the user is classified as
the skin composition of the user, and

wherein the classification functions are constructed by a
discriminant analysis comprising:

(a) obtaining a training data set that comprises biological
and/or psychological information of multiple users in
a training sample selected from a population and clas-
sification of said users by a TCM practitioner with
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respect to their skin compositions according to TCM
principles;

(b) identify a group of independent variables, each of
which is representative of one type of biological and/
or psychological information of the users in the train-
ing sample;

(c) calculating an F ratio for each one of the group of
independent variables, which is indicative of the
capability of said independent variable in discriminat-
ing between different groups of users of different skin
compositions as determined by the TCM practitioner,
wherein the F ratio for a specific independent variable

is calculated as the ratio of between-group variance of
said independent variable over the average within-
group variance of said independent variable;

(d) selecting the independent variable with the largest F
ratio;

(e) calculating F ratios for the remaining independent
variables;

(f) repeating steps (d)-(e) until all independent variables
having F ratios greater than a pre-set level of signifi-
cance have been selected; and

(g) using the selected independent variables to construct
the multiple classification functions; and

(3) an output module in communication with the data pro-

cessing module and configured for displaying the skin

composition of the specific user as determined by the
data processing module.

2. The computer-aided diagnosis system of claim 1,
wherein the skin composition classification of the specific
user is indicative of Yin-Yang balance of the skin of the
specific user or the lack thereof.

3. The computer-aided diagnosis system of claim 1,
wherein the skin composition of the specific user is one of
three different classifications or one of five different classifi-.
cations.
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4. The computer-aided diagnosis system of claim 1,
wherein the data processing module is further configured for
recominending one or more topical skin care regiments and/
or ingestible skin benefit products suitable for the skin com-
position of the specific user.

S. The computer-aided diagnosis system of claim 1,
wherein at least some of the biological and/or psychological
information in the clinical data set is obtained through the
specific user’s self-evaluation as prompted by a questionnaire
containing questions related to one or more topics selected
from the group consisting of age, gender, bodily sensation,
skin condition and complexion, sleep pattern, dietary habits,
energy level, stress level, physical fitness, and emotional
wellness of the specific user.

6. The computer-aided diagnostic system of claim 5,
wherein the self-evaluation is conducted by the specific user
remotely by filling out the questionnaire online.

7. The computer-aided diagnostic system of claim 5,
wherein the self-evaluation is conducted by the specific user
on site by filling out the questionnaire at a retail location.

8. The computer-aided diagnostic system of claim 5,
wherein some of the biological and/or psychological infor-
mation in the clinical data set is obtained through evaluation
of the specific user by a trained holistic beauty specialist.

9. The computer-aided diagnostic system of claim 8,
wherein the evaluation is conducted by the trained holistic
beauty specialist through interactive consultation with the
specific user.

10. The computer-aided diagnostic system of claim 8,
wherein the evaluation is conducted on site by the trained
holistic beauty specialist at a retail location.

11. The computer-aided diagnostic system of claim 5,
wherein some of biological and/or psychological information
in the clinical data set is obtained through measurements
conducted on the specific user by an electronic device which
measures one or more skin parameters.

(W)
(W)
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12. The computer-aided diagnosis system of claim 1,
wherein the statistical classification process employs a clas-
sification technique selected from the group consisting of
discriminant analysis, logistic regression, naive Bayes clas-
sifier, support vector machines, quadratic classifiers, neural
networks, perceptions, decision trees, Bayesian networks,
hidden Markov models, and combinations thereof.

13. The computer-aided diagnosis system of claim 1,
wherein the classification functions are either linear or qua-
dratic.

14. The computer-aided diagnosis system of claim 1,
wherein each classification function is a linear function hav-
ing a geperal formula C AW XV + W xVo+ . ..+ W XV,
wherein C, is a constant associated with a specific skin com-
position, V, to'V,, arethe selected independent variables, W,
to W__ are coefficients that each corresponds with one of the
selected independent variables for the skin composition and
are indicative of the relative weights of the selected variables
in computing the classification score using the respective
classification function. |

15. The computer-aided diagnosis system of claim 1,
wherein the classification functions are validated by using a
validation data set that comprises biological and/or psycho-
logical information of multiple users in a validation sample
and classification of said users by a TCM practitioner with
respect to their skin compositions, and wherein said valida-
tion sample is selected from the same population as the train-
ing sample but contain a different group of users.

16. A computer-readable medium comprising code for
determining the skin composition of a specific user according
to Traditional Chinese Medicinal (TCM) principles, said
code comprising instruction for applying a statistical classi-
fication process to a clinical data set obtained from the spe-
cific user so as to classify the skin composition of said specific
user according to TCM principles, wherein said clinical data
set comprises biological and/or psychological information
selected from the group consisting of age, gender, bodily
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sensation, tongue color, tongue fur color, lip color, skin con-
dition and complexion, sleep pattern, dietary habits, energy
level, stress level, physical fitness and emotional wellness of
the specific user,

wherein the statistical classification process comprises

multiple classification functions, each of which is asso-
ciated with a specific skin composition and is used to
compute a classification score for a user representing the
likelihood of said wser being classified by a TCM prac-
titioner as having the specific skin composition associ-
ated with the respective classification function, wherein
the skin composition associated with the classification
function that renders the highest classification score for
the user 1s classified as the skin composition of the user,
and

wherein each classification function is a linear function

having a general formula C+W_ xV +W_,xV, + . ..
+W_,xV,.. wherein C, is a constant associated with a
specific skin composition, V, to V,, are selected inde-
pendent variables that each represents one type of bio-
logical and/or psychological information of the user,
W, to W, are coefficients each corresponding with one
of the selected independent variables for the skin com-
position and are indicative of the relative weights of the
selected independent variables in computing the classi-
fication score using the respective classification func-
tion.

17. The computer-readable medium of claim 16, wherein
the skin composition classification of the specific user is
indicative of Yin-Yang balance of the skin of the user or the
lack thereof.

18. The computer-readable mediumn of claim 16, wherein
the skin composition of the specific user is selected from one
of three different classifications or one of five different clas-
sifications.

19. The computer-readable medium of claim 16, further
comprising instruction for recommending one or more topi-
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cal skin care regiments and/or ingestible skin benefit products
suitable for the skin composition of the specific user.

20. A method for determining the skin composition of a
specific user according to Traditional Chinese Medicinal
(TCM) principles, comprising;

(1) obtaining a clinical data set from the specific user,
which comprises biological and/or psychological infor-
mation selected from the group consisting of age, gen-
der, bodily sensation, tongue color, tongue fur color, lip
color, skin condition and complexion, sleep pattern,
dietary habits, energy level, stress level, physical fitness
and emotional wellness of the specific user;

(2) applying a statistical classification process to said clini-
cal data set of the specific user for classifying the skin
composition of the specific user according to TCM prin-
ciples,

wherein the statistical classification process comprises
multiple classification functions, each of which is asso-
ciated with a specific skin composition and is used to
compute a classification score for a user representing the
likelihood of said user being classified by a TCM prac-
titioner as having the specific skin composition associ-
ated with the respective classification function, wherein
the skin composition associated with the classjfication
function that renders the highest classification score for
the user is classified as the skin composition of the user,
and
wherein the classification functions are constructed by a

discriminant analysis comprising:

(a) obtaining a training data set that comprises biological
and/or psychological information of multiple users in
a training sample selected from a population and clas-
sification of said users by a TCM practitioner with
respect to their skin compositions according to TCM
principles;

(b) identifying a group ofindependent variables, each of
which is representative of one type of biological and/
or psychological information of the users in the train-
ing sample;



-151. 32817 -143.07719 -144. 5403 -155.94759 -240.69533 The
classification score YA Yc, YD and YE outputted by each
classification function represents the |likelihood of a new user bei ng
classified by a TCM practitioner as having the specific skin
conposition A, B, C, D and E associated with the respective 5
classification function. In other words, for each new user, each
classification function will conpute a classification score, and the

Ki
sl b e

t he user. Wi | e indepe

with a preferred enbodﬂa bih idf dasd mode ambnmwnablamdlscmn@na&ope of
the invention to the @ﬁdfiﬁ%i‘éﬁ?‘t&;roﬁ Efolfubéfsoiocﬂhfféiem skin
10contrary, it is int n’éle ver uC“h a (Eijltifdn%iltl ons,
and equival ents as mayFOBRPPHEL ?ﬂpﬂet scogg of the
i nvention as defi ned byhmfmné]p@@‘rrd@@ for aispecili Q’] elP§11 ent yarigble

conput er - ai ded di agnosk éamgﬁ@gghedgﬁ@rdﬁbmtwgen Varmmmsftl on
of a specific user acg%@ dﬁg;{;gﬁ&ﬁ%& 0 tﬁﬁéead‘é@gbélw%uﬁm\/b

principles, said syst a entr Cnodul e
configured for enteri rg Ol GAISHIGE §§§@]@rﬁ EPPPaFJ&E 1aq ?set obt ai ned

from the specific ugd) selmfenm the inlependentivariable weth therdpreesdd
bi ol ogi cal and/or psy ogl cal information selected fromthe group

col'or. 115 ool or: " sKEN c%fma?d ¥ Foit s SRAHfng Pfepehagate 111
di et a’ry habits, energyvarealﬂﬁs, stress |l evel, physical f| t ness and
enoti onal wel | ness }é}%gﬁﬁﬁ:ﬁﬂﬁeps (d}e{e)unﬁ) ah mdeperpdasssiabdesodul e

in comunication Wt §%ﬁ§§ ::Xe F%Ql a{?}@tﬁmee@y of shitafi-

processing nodule is conf ure tatistical

classification pro- ek 1@%&296@]11'5?, %/an%% set. so as to classify
the skin conpositi on{gyfusing tspeelertes mdspendent vamrgbles tyeonsiruct
principles, wherein tht%esﬁﬁilhﬁ}é eRlssiflcaswif flumtticas; pndcess conpri ses

e T

specific skin conp g te a sification
score for a user repd @@émmﬁ the likeli hood of said user being
classified by a TCM prhetheihonbof claiimadd iyheraindheskin eoggiasition

\(/:morrpOSI t'tﬁn aisoa %&fﬂt Wdio Thﬁeéﬁﬁ?ﬁélu&%{%?ﬁamw oﬁi’ﬁhrﬁifanqon,
erein the skinC on’,ass i«f i cation
finction that reh@&l c#telhﬁ’ ﬂ‘tﬂ%‘sq ﬂ]l% @%r\ﬁr@felgglﬁfg@@ﬂ or the user
is classified as tB2. ":Ekemeﬂmﬁk&f . wh @rmgéhes HCMRAS ROt he
classification f@f\@he e u@enss rsedectdd ffom dinece fﬁhmdlﬁﬁ@fgﬁm s
compr i si ng: (a) ﬂ;ﬁfﬂ ﬁ éf @ﬁx@&lﬁfé&h‘t chadsiftertivnsses

bi ol ogi cal and/o ﬁ{glg é)}; %ﬁg@%e@}aﬁ%ﬁ %l%fgi‘%goﬂrﬁ §a| g

trai ning sanpl e se

users by a TCM ppmndingonse OF ©BOIG 49 LE uigzls i ons
according to TCMlp:regmjlelskm bengfit @eodutt,s sl tpbde fonth er

vari abl es, each @ b€ificcqsitt ative of one type of biol ogical
and/ or psychol 09' ;3{23 algl 40 & ﬁm Lk%ﬁéi!’e1iﬂhﬂl€@sﬂ§cﬁh@ld‘f§tl1e

sampl e; (c) cal cuI at1 o

i ndependent vari & m]@glc%@é@/qrsp‘f’m Qg? Olilﬂg Q ﬂ @%lﬁ]ﬁ alsal d
i ndependent vari dht&setrlsdbﬁaﬂmdﬂhmlﬂgigﬂmp%‘éﬁcépﬁﬁ érSS ‘e‘éﬁ‘]i‘éﬁ

users of differ egg @gwglqllmmlm1mMM1nag qiyesfe
practitioner, g @E?ﬂ&é RYiEs seleched PRAV e dr@fdﬁpp@tbnﬁhimllgaﬁﬁ abl e

f
i s cal cul at ed as q':robﬁfghl ﬁoanrﬁ‘#?l %ﬁdﬁﬁgﬁ\%&a ;% X101,

i ndependent vari aFe

i ndependent vari abten p@ﬁ?rlséilém 1%53%1%{@{3%?’@2»1% Qﬁérlf' é)?%s?h t he
largest F ratio; c@@)ﬁtﬁ@ésclahaitemgtﬂénaéwdmemoﬁﬂb@& @LEgT-

37
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(f) repeating steps (d)-(e) until all independent variables having F
ratios greater than a pre-set |level of significance have been

sel ected; and (g) using the selected i ndependent variables to
construct the nultiple classification functions; and (3) outputting
the skin conposition of the specific user so determ ned. 21. The
met hod of claim 20, wherein the skin conposition classification of
the specific user is indicative of Yin-Yang bal ance of the skin of

the user or the | add.thheevethod 24 clihm 281 adierefin dhai chag€ficatienei n
t Ee ski]I n ]QOWpOfi tfueetighstdie ﬁﬂ@@z&tfeHbesLes!fmb:_Sa %%gi@fﬁlti%% H?féﬁmsé’t”ﬂlé’ff
ree differen . : of five di.ffere .
cl assifications. %07?@{‘1@%%&5%8%{(&1&3&9%&)&;%&%%%@%&%@%ig;fg
reconmendi ng one IBRItRIediIsespilYalidatior sampleandeiassifigatian of said
i ngesti bl e skin hsees by a)ﬂ‘mcpmdﬂidlwrhﬂith%s}éé@t Kilei e oRRPsbAi-on of

the specific useryqit p | i h&g t
sone of the biol é@stlzté(?ﬂ%r?é gyﬁgltsé?g % ﬁvé:]%cgﬂt@&n ac}}l {SESP?CEE@ I lﬁ
clinical data se _?ssa@é‘?d?%ﬂaﬁﬁi/lo%ﬁ gﬁéa@ﬂ)'é%iﬂainépf‘?s pt £ontain a
sel f-eval uati on akffpremigrenipbyf wsepsesti onnai re cont ai ni ng questi ons
related to one or nore topics selected fromthe group consisting of
age, gender, bodily sensation, skin condition and conpl exi on, sleep
pattern, dietary habits, energy level, stress |evel, physical

fitness, and enotional wellness of the specific user. 25. The

met hod of claim 24, wherein the self-evaluation is conducted by the
specific user renotely by filling out the questionnaire online. 26.
The net hod of claim 24, wherein the self-evaluation is conducted by
the specific user on site by filling out the questionnaire at a
retail | ocation. 27. The nmethod of claim 24, wherein sonme of the

bi ol ogi cal and/or psychol ogical information in the clinical data set

i s obtained through evaluation of the specific user by a trained
hol i stic beauty specialist. 28. The nethod of claim 27, wherein the
eval uation'is conducted by the trained holistic beauty speciali st
through interactive consultation with the specific user. 29. The
nmet hod of claim 27, wherein the evaluation is conducted on site by
the trained holistic beauty specialist at a retail |ocation. 30.
The nethod of claim 24, wherein sonme of biological and/or
psychol ogi cal information in the clinical data set is obtained

t hrough neasurenents conducted on the specific user by an electronic
devi ce. 31. The nethod of claim 20, wherein the statistical
classification process enploys a classification technique sel ected
fromthe group consisting of discrimnant analysis, logistic
regressi on, naive Bayes classifier, support vector nachines,
guadratic classifiers, neural networks, perceptrons, decision trees,
Bayesi an networ ks, hidden Markov nodel s, and conbi nati ons thereof.

32. The nethod of claim 20, wherein the classification functions are

either linear or quadratic. 33. The nethod of claim 20, wherein
each classification function is a |inear function having a general
formul a Cx+WixVI +Wk, xV.,+ . . . +WV," wherein c is a constant

associated with a specific skin conposition, V1 to V," are the

sel ected i ndependent variables, WL to W", are coefficients that each
corresponds with one of the selected i ndependent variables for the
skin conposition and are indicative of the relative weights of the
sel ected variables in conputing the classification score using the
respective classification function. 34. The nethod of claim 20,
wherein the classification functions are validated by using a
val i dation data set that conprises biological and/or psychol ogi cal
information of multiple users in a validation sanple and



