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While the efficacy of TCM treatment, for example with herbal medicine, is evidenced

by thousands of years of empirical yet undeniable success in the management of a panoply of
medical conditions, little scientific research has been done on Chinese herbal medicines.
This is due, at least in part, to the fact that, unlike in Western medicine, in TCM the same
disease is often treated differently for different people due to variations in constitution and
specific symptoms. There has been little research regarding which specific herbal ingredients
have been shown to be particularly effective in treating various diseases. For many diseases,
Chincesc herbal therapies may increase the effectiveness of modern drug treatments, reduce
their side effects, or replace them completely.

For example, Chinese wormwood (ginghao) was the source for the discovery of
artemisinin, which is now used worldwide to treat multi-drug resistant strains of falciparum
malaria, and is also under investigation as an anti-cancer agent. It was one of many
traditional Chinese medicines used for treating malaria. With the many herbal ingredients
currently in use for treating various medical afflictions under TCM, there is a need for a

system for identifying potential herbal ingredients that have been identified under TCM to be



2 effective in treating various diseases or conditions. To date, there has
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In a related embodiment, the relevance index (RI) conceptually associates two TCM
entities (e.g. U and V) in a 2-D or 3-D manner (D for dimension) and is the output of the
ANN. RI is the quantified RUAV) part of P(U V) = P(U)+ P(V)- P(UNV), an IT (information
technology) formalism in which Pstands for probability. The interpretation of
P(U ~V)yadheres to TCM formalism(s).

If the relevance between two TCM entities (e.g. an herbal ingredient and an illness)
was never explicitly defined/annotated but is revealed by a trained named ANN module of
the invention (e.g. named after an herbal ingredient or illness), it is a potential discovery in a
herbal ingredient therapy for a TCM illness in the context of the subject invention.

In a related embodiment, an ANN construct can be trained by different datasets to
become specialized ANN modules, named after the specific TCM entities (e.g. an illness); for
example the ANN,,, module is dedicated to Flu analysis.

According to the subject invention, more than one trained ANN module can be

invoked at the same time for parallel processing to enhance time and identification of herbal

ingredients related to effective disease/condition treatment under TCM.
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DETAILED DISCLOSURE

The subject invention relates in general to systems and methods for identifying herbal
ingredient(s) effective in treating TCM disease(s)/condition(s) using a neural network based
learning engine.

The subject invention can include: (a) one or more databases of TCM ilinesses (also
referred to herein as TCM diseases and/or TCM conditions), herbal ingredients for treatment,
and/or symptoms associated with the TCM illnesses; (b) a computer processor configured to
analyze the data contained within the databases; and (¢) a relevance index module including
commands for (i) reading the data from the databases; and (i1) computing the relevance index
between herbal ingredient(s) and TCM illness(es).

Figure 5 depicts an exemplary herbal ingredient identification system that comprises a
main system 100 which is coupled to one or more devices that are involved in herbal
ingredient identification. In Figure 5, the main system 100 can include a database 108. The
database 108 preferably provides data associated TCM illnesses, TCM herbal ingredients for

treatment, and/or symptoms associated with TCM illnesses. The system 100 is only an
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Furth e, in sone enbodi nents, the same ANN can be trained with
different training data for use in different steps of the methods discl osed
her ei n. Processor 104 can execute the instructions included in one or more relevance index

program modules. Program modules can be integrated into hardware components of the main
system 100, such as firmware encoded on a ROM chip, or may be introducéd into the system
as separately available software. In particular embodiments, high-level algorithms are written
in code and can be converted automatically to C or C++, and then by calling (transparently)

the C compiler, an executable code (machine code) can be generated. If desired the
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per cepire owp waye fuivaichzat AN das bpeémblatwemctedvinan ahalyechl westght She fist glathodor m

m nim zation, and sparse connectivi.t It will be appreciated that the
exact ﬁrtﬁmu@@%v% %?a HE ARt ?}@605 AT PHfeOs § SERTHE BIHACHRIORAYL d88cr i bed
her ei nyieamiRe A is8 pfvRIB thd AN %S ARMivaEE R BRRNEs oPIR iRIpI QR MRy ki ||

inthe art will recognize that various nodifications, substitutions

addi t i NN ardbitecturtebetheondjaainbentivadeqwingsl elassalabtlai ori rageet halubi(that ys,0f t he
ANN touoerf.orm i.ts,.i ntendfd. functi.on. An ANN that is enployed in the
systeﬁ%pﬁﬁa“ﬁéPﬁ85E0%8§B$r%@%“% ?%kn can be trained in any manner

consi st ent WeédidinkSo ithd Qited iBRatiah,i 1B ANN ak& RahitBe tl®iagad indes piddrahent in
duration _to perm t successful generalization when the ANNis tested with a
test dapdulsds a noyibyemisedlenraidthah i vgishisetintak atch peining fogdanand po ecles)
sufficjy : i.ni C r m,nat t s fixed. In an
her bal he?’ﬁ}gs%n d?%ﬁ%gp?%%ﬁgﬁg?q ggf: 8§%E%Mt ?&p g%s% y’angdg)%é’gr??}r}gﬁ\ise gﬁ(lggr?neasi |y
be deviaboplagier dimearwsearbodpuEiayer ¢fl iediddland @80 bdgdré radex Pkl estaeiroheM
clinical practitioners are used as the training data, Relevance index data,
and su%’égdl?nl?et%fﬁbg)ﬁ PRy e Rt st | PRerorRagatiehal paomreaures @ fspckesor ed

by on ) : r : i j figcial
eur ar Re TR PR BAREY  dor oD (RRRGRE G BTDA0 AR Mok W Bt e
her bal gradigniediiseatt ondientrrdrito ataiothe(vkigltovBmiedly, the Wacher is a human. Learning
2012/01408§P /182011/.00@500 8 Tgi S S bafsed upon literature revi ﬁfg of
sof t COMPIPAAE PEEHHITGHESIVPINYS PAEF Ny K. thEiTHS PiaparnRINDAGRBHG A7 bensflam s,
Di | 1 oninto’ B RA &bi@Rs. Afhe S0fdut GOIBHY ?Mu&e@fy@mq Whschl RayMIARE e R RhoRHT f er
Overflow Control on the Internet", 1EEE Transactions on Systens, Man and
Cyber nastiad gesufta Py Jitfge@) betpeas thedgpwin GsulpandisstutputdeSit Tmubsuied to

"Advances _i.n_Evol ution ut i ng;, Theory and, Applications” pringer,
2005, rnli® R Poligleg A ot 4h2 TR Aios A8 Uersr iy PRBiG: SRR HensT R RS ng

t he SefaskaebdRRUnER Rl THodEs SWEveldhe chaioes Hﬁﬂe.h@cc%lﬂ&ﬁ%rté thd pRdiehi ddseat
Applications - Concept, Techni ques and Cases", Nova Science Publishers, New

Yor k, #epithay yvexghosareupdatgéh promrtionsd i the sEepeyh geadienk. Qg teaining prethads ent
BackP . - Trick ; " i t
S ot Y fed MRS 67 o pleltin fbebal ool {LE,) SOEER g fBIPH" €

Rosenf g (SOFHL e [Reeogng-Maquardt ethed adriBeSuni Metywork. ACM Conput i ng Surveys,
35(4), 2003, 339- 4?8]. According to the subject invention, ANN based
on backpr op AHRS AL @h&hPbean be feamingind Ty to thepoiataikerating REWeH: RFeiNSdan be
2l nCflelBribe AR ARG AN TR0 P biatiu B UitEs [l Sl 8N hal OLPRE uldiho
sinplicity - It 1's easy to program and | esS error-pron€ than the

t r adi tachivak @mpgerizdtioni Anptlegraetbdpfaphioach reguidrjzatded ahar isemktliionthe t he

| ogi cal points insid ANN .construct will converge to the require

| ogi carvSRisiad bR i Eed ReQRBon BE The® b bPRen g B ey, Tor

ver satddahip¥e, -w@BhtANNa €008 tiMed a6 AhibBe ATRHABEXM LR tht el ORES @t atiBer
constructs to formlarger, nore conplex ANN configurations; v) adaptability
- the neuron's activation function can be replaced any tinme, and the input
paranmeters to a neuron can be weighted and normalized according to the
needs; vi) optim zation - an ANN can be effectively optim zed or pruned for
a particular operation [K Y. Wng, Tharam S. Dillon, and WIlfred WK. Lin,
"Harnessing the Service Roundtrip Tine over the Internet to Support
Time-Critical Applications - Concept, Techniques and Cases”, Nova Sci ence

. . Y. - o B o o



I n one enbodi nent of the invention, the ANN configuration by propagation

has a 3- layer architecture: i) a |layer of input neurons; ii) a |ayer of
hi dden newoane/iimiser connected WO 2012/ 014082PCT/ 113201pC@0REA00®R50 t h t he
i nput neurons; and iii) one output neuron interconnected with the hidden

neurons. The behavior of every neuron i;s governed by its activation
function (e.g. Sigmid) [Wlfred WK. Lin, Alan K Y. Wong and Tharam S.
cation of ues Adaptl ffer

Dill h B
over 1 BUHEDRY VG aRY RS PR onob paes  AHERCHEBHE dn eV o Eand
Cyber nghingy, isRadniin&led 38683, m&ﬁ@ﬁzatﬁ)ﬂ7N4€bQirk tdafnifh isl Sttnl@o el RUE whén ﬂ‘x%h .

neuron in the Ph stratumof the hidden layer in the ANN nodule, then 0,"=
f(0/1 number of tpaining gyplep reficke @ pradatermiped vaktet f Whancthe anros fdramsdiwlavear ons

Irrgrr;:]eﬂ(ég!glsf— cl%fé]l %} 1?}7%&1 tﬁe l?g %?tthé/ %Ead?é% ré'ac%%s gnce%[’t%mg{/ggg Iog.ﬁ :sgc}clzl 1@ t Ihz

obvi OU§erLﬁﬁmgd of e Muinti;untiklepefduring the initial decay phase (Kermani, et al. (1994)
Proceedings of the 16.sup.th Annual International Conference of the IEEE Engineering in
Medicine and Biology Society 428:2).

Although other types of ANNs are available, for example radial bias networks,
feedforward networks using a backpropagation of error algorithm comprise the majority of
ANNs used in published and practical applications. A number of improvements have been
made in backpropagation technology so as to overcome obstacles such as slow learning and
problems with local minima. Some embodiments of the systems and methods described
herein comprise an ANN that has the ability to analyze clustering data after a period of
supervised learning which does not result in the memorization of the training data. In a
preferred embodiment, the ANN is a three-layer feedforward ANN (multi-level perceptron).
Regularization is performed via shared weights, weight-norm minimization and sparse
connectivity.

It will be appreciated that the exact architecture of the ANN employed in the systems
and methods described herein can be modified from that exemplified above. One of ordinary
skill in the art will recognize that various modifications, substitutions additions and/or
deletions can be made while maintaining the ability of the' ANN to perform its intended
function.

An ANN that is employed in the systems and methods described herein can be trained
in any manner consistent with its intended operation. Training is typically sufficient in
duration to permit successful generalization when the ANN is tested with a test data set. Once
the learning and generalization is found to be sufficient, the training can be terminated and
the parameters fixed. In an herbal ingredient identification context, test and training sets can
easily be developed. In one embodiment, clinical records from experienced TCM clinical
practitioners are used as the training data. Relevance index data, and subsequent herbal
ingredient identification, can be accurately scored by one or more human expert.

In a preferred embodiment, artificial neural network (ANN) based on

backpropagation is provided for fast, trusted herbal ingredient identification (discoveries).



superposition that can be applied to any nenoryl ess distribution. According
to the Hessian mnima concept [Allan K. Y. Wbng, Tharam S. Dillon, and

W1 fred WR.2012/n4082Har nessi ng the Servi ce Roundtrip Ti meCoaBzoli/b@séemt er net
to Support Tinme-Critical Applications - Concept, Techniques and Cases",
Nova Sci ence Publishers, New York, February 2008], those ANN arcs (i.e. O;
inf(0;1 j =1,2...., m) of the | owest val ues may be pruned (i.e.

optim zed) on the fly.to reduce the ANN ¢ tation tdme f i.gher,, speedup
(o g Bl B S SRR iRl VB S L PP o
Opt i m KaY] Wongeslnitgten S0 DB, tapplifigioCuTtodl Co¥pheng Temnefuct Re ANt

Net wor k Contr ol | er@fONNC that Provides Dynam ¢ Buffer Tuning to Elimnate
over f | bieraButfpre Ougklow &pafrel op hee PHePOnaFES clirnsictions apmpsiens, Bystans,

Sci enc in i , 2 0 75- 84)~+. That i i: NN ar cs
of thec BACOE herbhicd 310, PN N g ithnd . riRgliTEAGhafpés
enbodi Beolutiondre @dhbwanf i Tueoat aod Agdichlies?, Spyegs; 2003, Al K&Urwosg, ii)

hi dden_peurops; . and ijj).. one output neuron. The val ue conputed by the
out put TH&aRoM, D Enaid ﬁ?lﬁfeﬁgwﬂg_sf@onﬁﬂ@ta@mg the Yengce fopaetipi APEHEbHE s t he
rel evanﬁanw%e&@ﬁ T,ﬁé.@rmcepAg?n&%H et ednédpt ETecknltfic&MNd F@a%eé’e%@éd)

e S ) has

W th respect to gi ven data if the root "nean square error (
st abi | Baienke Publisherssbyveerk ARBrsdry 968, LnYahe BaLeons ysBetrlaa] Kedvbrdler, ANN i s

d ific T ti .g., | Ll . Th
R condiirar R ap: Nele by bt JEBRo e et g Corgrie T
exanpl Seiehdie sphiagéd 11998empaynhidiat edhanpph hpty. tﬁmnfg ahaes AN ImEUkEades

named after (e.g., GanCao) and the named illness (e.g., WndHeat in Figure
4) . ThBemg@itmnmgs pitweasSursex al (a8 Cariputing SeterseadH).R§03 wW30ch58]ls an WD

2012/ 014082R 011/00 1 Jta che or._the ANN i nputs..can be
wei ght ed acéggé #‘ﬁé gb o] t@%é?%g%tegr}vggt%%’ g‘li\]g\[ni |%d;§)8eg%cé(pf%5g?t§wg8?& %‘sﬂlt by

t he dorakabikypetiessame ANN IhetRt @argepiintd tdds@mORarh&ie ANN (odulys Tadti on
technol ogy) formalism .which is represented by the follow ng | ogical

expr esdBEe diferent (ples; dhaimplieityy— v 1s @ey)te prppm mdlegs/prror-prong thagy the

pr obabj.l i1y : i.on: : I seation: . V,ane. (L] €es
et i o el eoPnlS BlkraRnlifl b REERSE) diBRor A A SRIGHEIBBRS IbIER
degr eeamANSY rbhstruict wilbconedrgy finthe rbaqtiveelelogidabogkrMionTwith Pédgect tv)thy aivea,

whi ch can. be, conput.ed by..the pr fined algorithm . is the rel evance, i ndex
(R) i P %%B@é@dvemﬁh%p ngﬁﬁs (eSSt i 0f ﬁ@?%’cﬁ’?é Rethaitseleuksqregher

Fi gur ecdnsRUES & R§nRlardepr }'&ﬁﬂj ' 3% = ibhgs in
this c(élseS artetdefi ngr b’yﬂgtet ri bd%eéﬂ%hﬁcgﬁgﬁﬁ%a%dﬁéﬁsa%iﬁbgw =q?§ﬁ§dr§%? X3,
x4}, Exctivafign funcBonxdn beekplacadl & tmexhnd #R2, inpd, pacdmgters, tox8 heurobicaplbg based

on the_nu r of co n.attributes and the angle. of the refe tial entit
(RO), TREVRE #, BENRGe fospifios &3, RE 05 eV 9UERERYSP T 78 ANS B PEhe
degr eeef@ctivt i dpdiklized &E)rﬁﬂidi fb¥a Bartit@aFEBpdritionl K. IS WAdifh, PhaiBm/ Tili6n, af@”d ;
sane for Entity 3. If Entity 3 1s the , however, the simlarity of Entity
1 is oMiiffregy W.Ki Lén. TRagsessingntha sty vicerRoupditipohisep pverathe blateaps| t eghpport
entiti %ﬁn@bl’l‘ilgﬁ ﬁsﬁ?ca%nsd'—f 681{0%81{ fécﬁﬁiﬁﬁgs' and Cases”, Nova Science Publishers,

New York, February 2008]; vii) commeodity — many ANN constructs in the form of freeware
are available in the public domain with rich user experience, viii) accuracy — as long as the
number of the hidden neurons is twice that of the input neurons the ANN output is accurate
[M. Hagan, “Neural Network Design”, PWS Publishing Company, 1996, A.R. Gallant and H.
White, “On Learning the Derivatives of an Unknown Mapping and Its Derivatives Using
Multiplayer Feedforward Networks”, Neural Networks, Vol. 5, 1992]; and ix) parallelism -
many named ANN constructs can be invoked to work in parallel for speedup.

In one embodiment of the invention, the ANN configuration by propagation has a 3-

layer architecture: i) a layer. of input neurons; ii) a layer of hidden neurons interconnected



In TCM the three entities in Figure 1 may be all herbal ingredients, al
illnesses or a mx of herbal ingredient(s) and illness(es). Yet, the
measur enewo 20f2/ti82RI s in this case is sinply based on actaRmno®meeo of
attributes (e.g. synptons). For exanple, if Entity 1 is an herbal
ingredient that can treat the synmptomsgin {xl, X2, x3,x4} and Entity 3 is
the illness defined by the set of synptons in {xt, x2, x3, x5, x7, x8}

usi ng E3 t he RC t hen SIM L RTY‘ Jackei H. K.
Ut 10 Bt 15 R TN A e B T BB
Evol ut iraa belawvAirdbivtgChduen @ dovemall byl itsaclioutioMunicign gengi Shethermmy wglfamant i ¢
Al'i asi ng Support", Proc. of the 7th | nt er nati onal rence on Ontol ogi es,

Dat aba¥ek.: ldnd Adlsel Ke¥t iVoorg ¢nd SHieain i & D@@BAS‘B”@@@’B‘)H ofb¥aferegmpwing co,
1 scovesg e AERES S SR CondRl S RGBS TRAR (Rl 200

of ConpuSysagns, MengaibOiohePadit gt G 6B 2@06@89? 410py 2010] El has a | ogical
treatnent efficacy of 3/7 for E3. This efficacy is usuall :

consensus- cHr O fis dbk pebar ehandicuwintin thive” diatugaljofi sharbidder byesipetbi fANN
environments if necessary, by a sufficient nunber of fCM domain experts.

WO 201200u408erC] £BXOL1) 09280071 lindicates thph e 'SivviEe SinvtibARS The /T@Mréwyimal | sm
is a formal d| agnostic principle enshrined (consensus-certified) in the TCM
cl assi gs: (741" t steatepnit ohe aafietionefisatien os Fpmoldarwhidh fit enenbrybondilienons
could be treated in the same way nedically, independent of whether they

cone f m t IIn SS or diff nes ernati St andar
o e 7 88 3 S b O SR P rcfﬁ i RS P PRUPRSY P B iSRSy
Heal th Organr zation, 2007, |SBN 978-92- 9061-248-71." Consensus

certi f sgpRtgosionshat @hoeglied t@gﬁ}eﬁleﬁmﬂe@ dienibapbn. AherdifgedtieCHeRfanan
entity, or a set of procedures a sufficient nunber of experts froma
domai néRinEgeResnt tillare Yady gragy 8gPalton, W@dsWdﬁ%WK/éé%bﬂ@ﬂ%ﬁﬁlném con
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i nvent ConcepANNclnpquatandiissesspNesehiticticel Fatblisigerp lew ¥ otly Fabma@(m)o:sﬂ thbseen

di mensi ons. Such represent ation can be provided in aphi cal format.
FovieveN s G cdantac 1 s heed o e et Salies cumy e pmgCd(a

vari ety of_ other vvnfor s including, for exanple, a table or format

used i APHBIFH %nrthe d@oreéurrse N\INE?BWB%&P? thag Foa dugheh psHEP (& &f Wi freﬁ the
i nvent o irfie! e, it té d H”THa%ﬁ @D ! ‘X?B?:“AER%%QQ&&PTQJ

coordi nates. Di nensi ons u In a systemof the invention can i ude
for exahples, tha ComtedrCydlog 11(nba5feth2 Nagal deovorit Bentsiller BYNJothat §cp1aalee r oot

Co b DHaNYsat R T ioBlminRs Qoo B USET ChUT vl et Pl ieidhter of

di MenseRgukrBReRNeREABY AN AREHBL | DS 2060) 7R¥ATIhA is WO RIS b I\I9fA1¢1¢M_
entities can be analyzed when eval Uated in a two di mensional oper ati on.

For ANMcopgthaldwoess wiedahitnen (Urie idignéfitginons nore sets are anal yzed. For
exanple, three sets of TCMentities can be analyzed in a three di nensional
ANN oper at i b related emPppdimsnn thﬁpeN%ﬁ ¢aoii goaatioh dhag tizedDagers 3b) Drubnégmons; ii)

di mens;j . rel ations Fo Dre ns can be realized by
conb nigeer i 857 Phfee st AR b s pomptiudgabe Syba yqbor ftish

i ngr edirgiftng KR cdfipietede M thHsabjdct kidventioand the irblekRGeURHSAPRE. TYAMIQME, S =
{s,,s2, ,4}. Thus, the diagnosis of an illness i is to identify s, ,

whi ch ¢ampleiedréet taf AN ds garnag) itk srspects)o} the gipsr gataget 1ﬁﬁ@n@o( /meag | )

sati sf T t IR i pt I S..{; H 1
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shoul d i nvol ve a set of tient cases C. If all the s rrptoms are
i dentCFRIBIEDY Bidicates the ffﬂ‘evafl?%PH"ﬁng%%§nF%‘e% ynpeamie. dhe gweticchaskalin C

as i NPyl IRAVARE LR d¥ned ANN module is named after (e.g., GanCao) and the named illness

(e.g., WindHeat in Figure 4). The training process is called supervised learning, which is an



WO 2012/ 014082PCT/ 1B2011/ 002500 12 then ANN h, woul d converge to a 2-D Rl
val ue that reflects the relevance of Cor 77i (i.e. the set) to h, as shown
i n Fi gur ewd.2012/014082A 3-D Rl convergence that connects | ipcans2ii]/oeam be
created by pruning those cases other than i from C nanually, to create the
resultant trinmmed subset Ch . If the sygptons of each patient case in Ch,,
are fed as input to the ANNJ1 nodul e during the training session, the

resul t ant. val ue has 3: D plicatiaqn con ual l y. That, i.s,, the

| nd caradefis, et dPR e TATN: At Bt B SEUERL irtine B g el O

associ gighRade b eheSMARE R By HRVERIMAX Pkpetist | y and formally stated in the

TCM environnent_of interest, it is a E)_otenti al discovery, which has to be
1

formal |y cohb$ FdeepnsyptrenVrasedennthedetinforpatian techrglogslisoraatisms ivddgh is

fort : i \ ) . _ . o .
whi cn TR T e B e LR o e P S o e
descri bed b p) Lhaygenayal qent ext raf ieQuBLARineXorkbaRhe | REbIUSLIRRSY

provid on sone form of conputer readabl e nedia. Conputer readabl e nedia
can beamhy @avaivbabtidedrdelirdtdpiraeBnbhevaces stedrdetaoamtibiteg BYsHENBis By
way of exanple, and not limtation, conputer readable nmedia nmay conprise
conput the desgmeafesimildiity emctlayonseuriteedn bnandedli aThaddiipotovabeowhegd mdica

i ncludes vol atile and nonvol atjl e, renovable and non-renpvabl e nedi a

i npl engditRYeE §Y 4Ry nredelivgd glecridhin i Bgyrercganes Biday dRor iy thedgrraesed ANNch as

conput gr..Leadabl &phNsbicHehi & . a structures, program nodul es or other
dat a. rrrputer storag%emeg% ag‘%ggﬂq%ées, but is not limted to, RAM ROM

EEPROM f | aBlgureeimpuys the Ritfoemalrtesibrigtot eedpeotiog ylhe GxeREMitieli i thal casenmat i | e
di sks VD), or other opti.cal  stqrage netic cassettes, nagnetic tape,
rnatgnetg1 g skb%té‘ftgéﬂte r 1Bt HBF ﬂ’é@‘ﬁﬂ?fsi g?gft%r:é’de’fzd‘é\ﬂ‘}ees@6l{ﬂdﬁy"3d€l5h3é‘%

medi um.whi,ch .can b S e ir i A ngd.,whi can be
accessggﬁﬁjgl’xg r%txesécgfcﬁg%grgégc%é%{ 6 bl n%ﬁ%‘uni Catl glﬁl Q@n%%ggs %/%}hg aﬁn%{% &t

enbodi g3 SR PIARY) Be RISHAVUSE éDATatcd A Shiped W Bty AT QKRR es
or other data in a nodulated data signal such as a carrier wave or ot her

t r ans pdegreqrelcsiomlasitn anBniityc) (lddintigny) isnd/Erared.7 o . al dbVa)esamartndi EntitTReIft er m

*modul gt ed jgnal " h fd
char actiyst b R vt Mou A QRGP E3™: G° R Be%i4ab bl i on i

the si gualoncdpy civale OpplR¥aNBhiRicsdM che@inel dr i ff@khtQlass€&Ommuni cati on nedi a
i ncludes wired nedia such as a wired network or direct-wired connecti on,

and wi r el esi hedl ahastheee enditise dukigues 1 RRY bonglt herbal iaegdisnise pll wilnesbesss anedi a.
Combi ngt i Vi o] ] ithin. t cope
Cort i 7%, A AL TS IR o0 SR ORhOF 550 00, 08, B
used. siM¥pl20ds2d @h4O8RRMDA kB0 ditr RS0, 2. symptoms). For example, if Entity 1 is an

herbal ingredient that can treat the symptoms in {x1,x2,x3,x4}and Entity 3 is the illness
defined by the set of symptoms in{xl,x2,x3,x5,x7,x8}, using E3 as the RC then by the
“SAME/SIMILARITY” TCM formalism [Jackei H.K. Wong, Wilfred W.K. Lin and Allan
K.Y. Wong, “Real-Time Enterprise Ontology Evolution to Aid Effective Clinical with Text
Mining and Automatic Semantic Aliasing Support”, Proc. of the 7" International Conference
on Ontologies, Databases, and Applications of Semantics (ODBASE 2008), Monterey,
Mexico, Nov. 11-13, 2008, 1200-1214, Jackei H.K. Wong, “Web-Based Data Mining and
Discovery of Useful Herbal Ingredients (wp*uHI)”, PhD Thesis, Department of Computing,
Hong Kong Polytechnic University, May 2010] E1 has a logical treatment efficacy of 3/7 for
E3. This efficacy is usually consensus-certified beforehand, with the due adjustment for

specific environments if necessary, by a sufficient number of TCM domain experts.



13 The invention can be practiced in distributed-conputing

envi ronnents where tasks are perforned by renote-processing devices that
are | i nkestotznraougis2a conmuni cati ons network or other comcunBmat/H@sonedi um
In a distributed-conputing environnment, program nodules can be |ocated in
both local and renote conputer-storage nedia including nenory storage

devi ces. The conputer-useable instructions forman interface to allow a

cooperat e v eSS ANGMRE, T B0 Ryt e BRY q Pl TR PR e

t asks (cBnde@SBQIRSEN1dA) il eedl CIRCEASERE: ‘171170 QPGS PO 1AM sathetdrSiBR GgfeRdntt he
recei ved dat a. The present invention can be practiced in a network
2]

envi r offtfgiftons Gewdake Heesfnitimhe samonsy weadigsl k. indaedndeiet slorheshariexceasty used

to con t, j . I n . S,
gat vl i kSNl Pl SRR S dShE Reriind UL PO Ty Ao

mul ti - Metlisbiekinehy iWesteramacitay Ragow,aWooldSkHead nOachedtigyP00g, BB o78srt vat e
netmorﬁii , Gomuni cat i on between network el enments can, be mﬁrele%s or
wi el | HO L3S Bd) Conssngys| qertication et PRCey 1hReteR g9an SIPNFRy the serpgntics ©f
conmmunj QN r \ el e _sever al
T o B PR b e e e POeRT R £5Braf oF

i nvent ¢aommuaty. bEhe mgodiredt icneagespthec sissdang wycsb@mmy/1©anportbait serods bhehe

processi ng syst can be houysed on a singl.e,computer oy distrjbuted.across
5 net Rt bRt B SOl o ke ik bessshb e ks 0 i
procesghfgesystem are distributed on conputer-readable nedia. In an

enbodi nent, a user can access the processing systemvia a client device. In
an enbodi mehecordipgeo ghe tshbje¢tumaeitoms ANNtdnsTgiions eeEseyt ssistinenpeiars ivea st or ed

and/ or_execut ed on.such a devi.ce, vices can .t.ake any .of .a-variety of
For o, B ay e QYRS oS drp B RE HaC s R HRL Ty AR e iRl

t abl et Howowu! @€ represefiation abediiddibk @kaphfcal siddctn HeRIASL adaridydf pliay Rhow
comunj cati on device such as a tel ephone, pager, email reader, or text
mes s agiogala gpsledinge for gjaepligpiantableopr dprmdteessd op ermpairtery eprlells . memonyn
enbodi I i a n 10 r i t :a a
met vor gl SpkEoha B GRrRh BRTIREhiE e ARRE R, TS
net wor éooudinates sagdlaumoatinass Dimehsiohsogichd in boydiemiof dlecingseraing can fedludee.
Mor eover, the client deyice i ncl ude one_or nore input and out put

i nt er 112 e¥amea 1iR5Ah 408 thgser- Y ¢ o8 chF’E?)’thB“S%’CSQB%rFﬁ@O%‘V§‘f¢e‘ﬁ¥‘ge§6é‘%ﬁj‘hser

interfaces pafcdiy iRehuhBG! YOGV 3F TRUT ditipEt &BE QUlBA f8VineRSd WH DL
facilitate entry"of in formation by the user or presentation of information
t 0 t heinugdion iSgghivaleputo thednumhep wtf dimvistes wpresémed bdA\NButpestiennottol i mi t ed
to, a nous t ouch- ouch- 2012/ 014082PCT/ 1B2011/ 002500 14 screen,
o "ot KOG AP rig et out Sl mBaecan B sE SRR Boh P78 ERUBbNe.
s peak eANNeoRidtitne 'For A SN HREdtiond ABAHg AldAe HirddiEdnd 8Ydré 8ts afSarfalifbleFor

di scussed above, the client devices can support various styles and types of
cl i entexappld. daeq stsof TCM entities ediohe anabeed Hoe thetcobmensional N fopeladanng
exanpl e desgyl ] herein is f i hlyst ratd r pOS I t hat, vari ous
modi 11 cat 1 ol aroyABRELn fur BE 2parcsm ) P ARRET0EL sl Enler pshe

ski | | egkatnipld, Ae3-Brielagingshas €art be haliraichuceabimdohiléméhe fispi thide Andr pais:vh ew of
this application. EXAMPLE 1 . Experinments were conducted in the Nong's
cl i ni ciélpessesyi ¥ 5r{melmu,{nhacwehenlq.akmgmﬁgr;tsvﬁqrf eI = {mhand, Al Pah 1K, Y.
Wng, "Real -Time Enterprise Ontology Evolution to Aid Effective Qinical

Wi t h TEseenahlerymptmASt-omti ¢ s:Se il the dpgnosisiyd agulbipss ¢ s tpadantiffs, ¢ he
71/1 Internatignal Conference on Ontol ogies, Databases, and Applications of
Senant Veigh (sapBiRstt doddPr (pnberey S)IVBRIED T esans (7] « 185atislo (51200- 1ka4] to
verify a proposed ANN of the subject invention. These experinents involved
real p#t pgﬁpatgﬁgggnr@qc_r@ppnq_@) T, =ltd, e H)|S} for i 1s then conceptually. Therefore,

training a dedicated ANN module, which is named after an herbal ingredient / e H
(i.e. ANN, ), should involve a sect of real T, or patient cases C. If all the symptoms are

identified from C and the training takes the symptoms of each case in C as input sequentially,



the results indicate that the proposed ANN can support effective herbal
ingredient identification in relation to effective TCM di sease/ condition
t r eat mentwOBhroa4met s of experinmental results are presercedBzai/habéows: a)

2-D training of three ANN nodul es naned after the specific illnesses (i.e.,
ANN,, ). In the experinents, each of t{xe named ANN nodul es is dedicated to
an illness subtype formally classified in the TCM context under the illness

Fl | nt i onal , St andard T, 1. nol.ogi.e Tradi ti onal dicine in the
Dot or PHBLARN, SRl FURORGP e TRk Pt R e B rdog% o Bk e fhe
978-92-9061-248-7 .. WndHeat Synd , WndCol d Synd , and

Sumrer S§B® xﬁéﬁﬁﬁg§§ﬁ§§W825neé Thgnr;gHFts, ahich argnp;ggﬁced with the

same traini | Lphi cal dataset C or Wi, t.hout _ pr unij or trimmng), are
rotted i n AyTHRIS e S R catefits Foi o Sehb AR rutini i Shieser t he
correspondj ng .herbal, ingredients (i.e. ANN h). The sane training dataset C
(o5 SebRoIR 4 foms Cabvials. Gersisiios Girubneetimeareh s boasol e iasemer 1 k
= GanCao, L = WndHeat | only the trinmed subset C Gan(.uo Wncllicat would
be useff ¢ashiaHEN casfeinded), @it Ed NP 4o et Whg otodulemduging dhatraiging resszorp

di mensi onal plot in which all the 3-D R convergences fromthe ten

dedi cathedeniimniBhvples hay a SsRpemlisgesewnpentuabngdei sothe Riviadicatss herbe

i dients, as.il)Jlustrated in Fi re 3 are;. GanCao, JieGeng, N uBangZi,
pao ey héBiEneBRichl W ALLRLES by £\ s & Rhlion Bl e SRS e HEANRS )
Ex | her bal._ i.n i en | scovery. .subst ant.ial. nunber ,of .fresh

e Sy o S8 i LSO SR AR sy LR AR QYIRS PR P31
it wastgisefoftaltyocqligeud By TV dewatn dxperd(i 7 ohsensaslstifieipat drove t he

trai ning of .a. named nodul e ANNThe training process is the same as for
Figure 3, While the invention has been described using an operating environment in which the
invention may be implement, the subject invention may also be described in the general
context of computer-executable instructions provided on some form of computer readable
media. Computer readable media can be any available media that can be accessed by
computing systems. By way of example, and not limitation, computer readable media may
comprise computer storage media and communication media. Computer storage media
includes volatile and nonvolatile, removable and non-removable media implemented in any
method or technology for storage of information such as computer readable instructions, data
structures, program modules or other data. Computer storage media includes, but is not
limited to, RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM,
digital versatile disks (DVD) or other optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or any other medium which can be
used to store the desired information and which can be accessed by processing devices.
Communication media typically embodies computer readable instructions, data
structures, program modules or other data in a modulated data signal such as a carricr wave
or other transport mechanism and includes any information delivery media. The term
"modulated data signal” means a signal that has one or more of its characteristics set or
changed in such a manner as to encode information in the signal. By way of example, and not
limitation, communication media includes wired media such as a wired network or direct-
wired connection, and wireless media such as acoustic, RF, infrared and other wireless
media. Combinations of any of the above should also be included within the scope of

computer readable media. In an embodiment, non-transitory media are used.



except Chne7 would drive the new training process. Figure 4 shows that the
new clinical know edge included in Chew led to the discovery that involves
t he her b W0 29124akdsaanPi . The old training data in Chl (PcgaBmi®ho2diod not
i ndicate the rel evance between HeHuanPi and the two Flu subtypes: W ndHeat
and WndCol d. Yet, the new know edge ipgluded in C1,7 reveals that HeHuanP
can treat the two Flu subtypes as well, and this is an herbal ingredient

i dentificat Ny i th the. j ect i.nveniton. The traiping of a
naned AN o dnin CpESE e ey &S SR HBY SRt Eisark brsRhOY edge

embeddgglfbihed®; fehirhdlpftdedodERices The JAQNEILANMIIRAUESinSne STt dRNESH K

trained or learned if it has settled down to a stable RVMSE (root neans
squar eoepther Jomghyicatipngnédipei dnta dasinbeted-obmpprEngemigroapieso gasgran nadalesi ng

repetitjo | t.h ane dataset .1 s an episode. |n Figure 2, the RVBE (Y
o o 1B Mt oRP TR BORE s SRR R e 5N PenbRErEMRE Les
after dedghl YIHtO&niguedrnistdble Pistaeesns(rdXdnSihterface to alléwfl @ithgute totBgetact ual
Rl scores are not so important; the significance is the fact that the R
val ues2jeREdieate & &%%gg epiet ideninstiectioas lsgorpagie t wigh Pither siode|sagmedts oThe

[t i.s . nl i . . :
bR g, FURIR, LRSI 16"yt SELSONGD BRIRRALSBERE
becaussourtr of theteewvand dataas not enbedded in the know edge in the given

I ni the tri d bset C WO
tzgilz?bEgoggéggﬁcégggggg&ygggocane be Iplfgggceds L1jn a network environment such as a

communications network. Such networks are widely used to connect various types of
network elements, such as routers, servers, gateways, and so forth. Further, the invention can
be practiced in a multi-network environment having various, connected public and/or private
networks.

Communication between network elements can be wireless or wireline (wired). As
will be appreciated by those skilled in the art, communication networks can take several
different forms and can use several different communication protocols.

Embodiments of the subject invention can be embodied in a processing system.
Components of the processing system can be housed on a single computer or distributed
across a network as is known in the art. In an embodiment, components of the processing
system are distributed on computer-readable media. In an embodiment, a user can access the
processing system via a client device. In an embodiment, some of the functions or the
processing system can be stored and/or executed on such a device. Such devices can take any
of a variety of forms. By way of example, a client device may be a desktop, laptop, or tablet
computer, a personal digital assistanf (PDA), an MP3 player, a communication device such as
a telephone, pager, email reader, or text messaging device, or any combination of these or
other devices. In an embodiment, a client device can connect to the processing system via a
network. As discussed above, the client device may communicate with the network using
various access technologies, both wireless and wireline. Moreover, the client device may
include one or more input and output interfaces that support user access to the processing
system. Such user interfaces can further include various input and output devices which
facilitate entry of information by the user or presentation of information to the user. Such

input and output devices can include, but are not limited to, a mouse, touch-pad, touch-



16 The plot in Figure 4 differs fromFigure 3 by revealing the
rel evance between HelluanPi and the two Flu subtypes WndHeat and W ndCol d.

The di ff ewernror/iigosthat t he nodule ANN h., in this case was/iBrai/medoby a new
trimmed data subset C, had included newy added fresh I know edge. In
fact, the results shown in Figures 2, and 4 were obtained at the sane

ti me because the correspondi ng nanmed ANN nodul es were activated in
parallel. The Rl scores.in Figures 2, 3 and 4 ar.e s t om based because the
Pt s RECHaR Bt SR r A8V SPET A G TROR BT DRI et SRBkG 8. They
si mpl yprhimeh, Gadc@nitehandor? dtfbrOMER déYicadA S filHeFuBbiRePabid, QUi dovices

rel ati onship between two TCMentities, and their actual scores are not

i npor t et suUppOL Maridisrshas dnddmdsiof chenteprhtadienss. Yet, the Rl scores have
huge potentials to be tapped to aid effective real-tine diagnosis and
treatnment in the future. This can be shown by a scenario in a nobile
clinic (M) It[sWbiitiredindérsitod thdd thel Atlo@lindextempd agscabel Berkians forvlludéiige

Appl ying Dynam ¢ Buffer Tuning.to Help Pervasive Medical Consultation

Suc c el TPefes Enlipind fhat viagious nw%%fw&f%w chapggssindighbhemef gl ibgsuggegiod 4o

Heal t ( : et 1 h = I onf erence: yasi ve
Cbnput(%%ﬁgngg%%ﬁkﬁgy%ggi%ﬁggéwgigﬁﬁggggs{E@%%P@%%8§p%f§?§$8f@ Tﬁg%ké

physi capphicatyn. have never cone across an illness that has the foll ow ng set
of synptonms: S =<c¢ S;ZI, . Sl is a subset of all the formally recorded
synptons S derived fromthe TCM cl assics, and Z1, are synptons outside S

I f thegManePysiici an wants to know how to treat his patient quickly (i.e.
inatine-critical or real-tine sense), then he/she can activate all the
naned ANN nbspdrasentederatoadudted in thaddmedndiysil snfirorangnt AlkkeifldK. iWeéhg,) in a

r enot n ia the lnte ty, assum ng. al he.n d, AN ul es are

| ocat ol THACH L B Aok b En oiRel s Ealediis AR oy e Bigh 35 0

becauskffectiMe (15itts thathl Yext Minmvaindf A @Bmhiie SeRRkticAA &Rt S@poddProc. of the
7" International Conference on Ontologies, Databases, and Applications of Semantics

(ODBASE 2008), Monterey, Mexico, Nov. 11-13, 2008, 1200-1214] to verify a proposed

ANN of the subject invention. These experiments involved real patient cases (i.e., 7,), and

the results indicate that the proposed ANN can support effective herbal ingredient
identification in relation to effective TCM disease/condition treatment. Three sets of
experimental results are presented as follows: ’
a) 2-D training of three ANN modules named after the specific illnesses (i.e.,
ANN, ). In the experiments, each of the named ANN modules is dedicated to an
illness subtype formally classified in the TCM context under the illness Flu
[International Standard Terminologies on Traditional Medicine in the Western
Pacific Region, World Health Organization, 2007, ISBN 978-92-9061-248-7] as:
WindHeat Syndrome, WindCold Syndrome, and Summer-Heat Dampness
Syndrome. The results, which are produced with the same training clinical dataset
Cor 7, (without pruning or trimming), are plotted in Figure 2.
b) 3-D training of the ten ANN modules named after the corresponding herbal

ingredients (i.e. ANN, ). The same training dataset C (as set forth in a) above)
was pruned first with respect to {4, and i, } so that the trimmed C, , was

produced to train each distinct ANN, (e.g., ANN;,,,). For example, for the



is connected only via the nobile Internet. Every ANN woul d process the S,

i nput and produce a 2-D RI score with respect toi(i,e. the RO. If all the
2-D RI's awvemwitiems2i n descendi ng order, two inportant seggaBiaion®seoul d
surface: i) the highest Ris indicate the closer simlarity between the
unknown illness /, defined by S and thgs correspondi ng RCs because the R
value is the quantification of P(unv); and ii) fromthe TCM SAME/ SIM LARI TY

principle that matches P(UnV) in a co ash on there is an

i ndi cation that?s¢ ﬁg?f&r'e%ﬂ“fytﬁy oH&flet %a%eﬁé‘ BOSHi GheroRins¥otlds

woul d be nore usabl e 014082PCT/ 1B2011/ 00250Q 17 for_treating /" as
vel | . Then, tHE BRI Eiﬂaﬁ é%( 16k AN, qMaacvalodgk?uerglaféa igjthsn3-Ghdigensian

(1 “Shoul d bo UHBEPSYBalRHE: Sthad deRisu L RarL ARt ReliFe-ao) P Rer bi 1

are for ill UStér&sh%@nﬂ&ﬂs@@%’&sc&ﬁlbz}hséﬁd maienmwuﬁgﬂmféh{sl 661 RRGea in
changes in light thereof will be suggested to persons skiiled in the art

and are to be 1&@4%%!@416 ‘wi GaniGrot HeeCaper NiuBangZpuBeiZéiv Blienghinag.abipieFesg.i on.
I n addi ti on, @a@%%uan?’r Iga{ agéﬁ% ﬁlé‘HHOf any invention or enbodi nent

t hereof di scl osed<Herern Can Wt any and/or all other elenents

or l'imtati onsExaniydé v giledrbal i0grediBnediycoveiybi A glibstmtiaPiudbet oPtiReh clinlygnt i on
or enbodi nent thereof di-scl osed herein, and all such conbi nati ons are
cont enpl at ed \iPEXids Heresaddpd totherpiminal isiting Aataset Kofist Priere Horasmransdriet o,

produce the new trimmed C,*7 subset that drove the training of a named

3

module ANN, . The training process is the same as for Figure 3,
exceptC;,':Z would drive the new training process. Figure 4 shows that the new
clinical knowledge included in C,:’”,Z led to the discovery that involves the herb

HeHuanPi. The old training data in C b, (Figure 3) did not indicate the relevance

between HeHuanPi and the two Flu subtypes: WindHeat and WindCold. Yet, the

new knowledge included in C°7 reveals that HeHuanPi can treat the two Flu

subtypes as well, and this is an herbal ingredient identification in accordance with

the subject inveniton.

The training of a named ANN module (e.g., ANN, ) is based on the ambit/amount of

knowledge embedded in the training dataset. The named ANN module is considered trained
or learned if it has settled down to a stable RMSE (root means square error) after a sufficient
number of training episodes; a’training repetition with the same dataset is an episode. In
Figure 2, the RMSE (Y axis) for the three Flu subtypes have settled down to their stable
values after roughly 100 training episodes (X axis).

In Figure 3, the actual RI scores are not so important; the significance is the fact that
the RI values indicate relevance between the herbs and the Flu subclasses. The result in this
plot shows that there is no relevance between the herb HeHuanPi and the two Flu subtypes:

WindHeat and WindCold. This is true because this relevance was not embedded in the

knowledge in the given training dataset C and thus the trimmed subset C, , .



WO 2012/ 014082PCT/ 1B2011/ 002500 18 CLAIMS What is clained is: 1. A
nmet hod for identifying at | east one herbal ingredient effective in treating
at | east woeoiddimsgs cl assified under TCM (Traditional EornBmal/Medici ne)

usi ng a conputer, conpri sing: (a) obtaining TCM data sets
conprising: TCMillnesses, TCM herbal {mngredients for treatnent, and/or
synpt ons associ at ed with the TCMill nesses; (b) wusi ng at I east one

artificial work n rel evance index base e degr ee

of rel evancglg %eén cf'agg?% fl‘éongaPa Age 2 %y re(vc??hr?%él?ﬁ F‘i@vaﬂﬁe e?te Y&4st one
her bal HeRgsaedi it theftheckliuvaibtypet vemdHeg ald Maasto@nanhd @Mfékhdessthhaged on

t he conputed rel evance i ndex, wherein the conputer conprises at |east

one databalsel! OV, acdessato vas thaast bprendattabasel that subser €§"'t, hehittNadat a
sets, at |east one program nmodul e involved with the analysi's of the data in

t he danﬁbﬁisenewrwhcﬂéd frests U, @newliatdgd.fi ci al neural network. 2. The
met hod of claim 1, wherein the artificial neural network(s) conprises a 3

llayer arti fIrcfaad, theawsudts shetmin Kigures 2, 3 add 4 Wae oBtahed a0fheGh@k fink, becwiseher
g(r) gg;b&lp%gﬁ%%q%égh%?q@%%% A i III](I) dlgsl WQreeuaE:glfatec? En\l\f))z{rl;lﬁel TV}\1Ae tRhI s%orlgg?nkFlgures
2, 3 and 4 are symptom-based because the inputs to the named ANN modules are symptoms
from each patient record. They simply indicate the 2-D (Figure 2) and 3-D (Figure 3 and
Figure 4) relationship between two TCM entities, and their actual scores are not important in
the herbal identification process. Yet, the RI scores have huge potentials to be tapped to aid
effective real-time diagnosis and treatment in the future.
This can be shown by a scenario in a mobile clinic (MC) [Wilfred W. K. Lin, Jackei
H.K. Wong and Allan K.Y. Wong, Applying Dynamic Buffer Tuning to Help Pervasive
Medical Consultation Succeed, Proc. of the 1% International Workshop on Pervasive Digital
Healthcare (PerCare), - The 6" IEEE International Conference on Pervasive Computing and
Communications, March 2008, Hong Kong, 675-679]. The MC physician may have never

come across an illness that has the following set of symptoms: S, ={S, €8:;Z,5}. S, isa
subset of all the formally recorded symptoms S derived from the TCM classics, and Z, are
symptoms outside §. If the MC physician wants to know how to treat his patient quickly
(ie, in a time-critical or real-time sense), then he/she can activate all the named ANN
modules dedicated to illness analysis (i.e., ANN, for ie /) in a remote manner via the
Internet, assuming all the named ANN modules are located in the central high-speed node.
The assumption is reasonable because a MC is usually far away from the central control and

is connected only via the mobile Internet. Every ANN, would process the S, input and

4

produce a 2-D RI score with respect to i(i.e. the RC). If all the 2-D Rls are sorted in
descending order, two important suggestions would surface: 1) the highest Rls indicate the
closer similarity between the unknown illness 7/, defined by S, and the corresponding RCs
because the RI value is the quantification of PRAU~P); and ii) from the TCM
SAME/SIMILARITY principle that matches PU~PY) in a commutable fashion there is an

indication that the prescriptions for treating RCs of higher RI scores would be more usable



4. The nmethod of claim1l, wherein the artificial neural network(s)

conpri ses two di nensions or three di nensions. 5. The nmethod of claim
1, whereiwormizdipise artificial neural networks are conpeCirng2oinogaseal | el .
6. A conputer program product for use in conjunction with a conputer, the
conput er program product conprising a gpnputer readabl e storage nmedi um and
a conputer program nechani sm enbedded therein, the conputer program

rechank SO 18D AR DB SRR {8 RELLALTI 8 TEREE 1o,
Gat . SRR 3L TR BBl pce g once for freatent

| east one artificial neural network, computing a rel evance i ndex based on
t he degree of rel evance between TCM data sets; and (c) identifying
at | east onk shenlddle wnigrsastidethht thé feeatiplee and etnbedineng ddsciilediercinere Gyl
i1l ness. based on the Cf)rrp% ?\(%hr el evance i ndex. 7. The conputer
pr ogr alUpFEHEdRIRAseR PRI hihysrius negalications jog ichpngse i Hehtibeiar Rl be
conpri §%§e§ec§tol rnsakhileliif @ arlD S 2k 15 8E WRIHKded within 18 spTﬁteang E&fof

m e arti

progra roduct” of claim®6, further conprising training-t I cial
neur al thregppircktie). W bHdidiobanlky gewmpatgatilomtalogerdaftanminvention @ .enfvdiroartput er

Eg(r)ng): Ia@x]glgerof %%ﬁ%h@ﬁlﬂ%ﬁg@be \{/:\thé'e Ie@i b e@%fé%{'g{/(‘)rcél?loth%? lé erar{en Se(ErV\fl)I;lﬁcgt?(}nS
(individually or in any combination) or any other invention or embodiment thereof disclosed
herein, and all such combinations are contemplated with the scope of the invention without

limitation thereto.



10. The conputer program product of claim®6, wherein nultiple artificial
neural networks are conputing in parallel. 11. A conputer systemfor
i denti fyiwgQ 2at2/d1em3t one herbal ingredient effective i nPCTARLI1IG2800 | east
one illness classified under TCM (Tradjtional Chinese Medicine) using a
conput er, conprising: (a) a dat Hbase of TCM il | nesses, herbal

I ngredients for treatnent, and/or synptons associated with the TCM

i |l nesses; (b) a conputer pfdeddd®or configured to anal yze the data
contaiﬁﬁgtyﬁgﬁén t he dat abase; and (c) a relevance index nodul e

I ncl udi o] ﬁ%glfor (i) reading the data fromthe database; and (ii)
conputing the rel evance i ndex between herbal ingredient(s) and TCM

i1l ness(es). 12. The conmputer system of claim 11, wherein the
rel evance | hdéxnabadifer idertdyine of keastonserbal ingredipel eliseiivein trrating pklepy

conput &t r{‘l‘ﬁw@,?l YRS hH&i&X TCM (Traditional Chinese Medicine) using a computer,

comprising:

(a) obtaining TCM data sets comprising: TCM ilinesses, TCM herbal ingredients for
treatment, and/or symptoms associated with the TCM illnesses;

(b) using at least one artificial neural network, computing a relevance index based on
the degree of relevance between TCM data sets; and

(c) identifying at least one herbal ingredient effective in treating at least one TCM
illness based on the computed relevance index,

wherein the computer comprises at least one database or access to at least one
database that stores the TCM data sets, at least one program module involved with the

analysis of the data in the database, and at least one artificial neural network.

2. The method of claim 1, wherein the artificial neural network(s) comprises a 3 layer

artificial neural network.

3. The method of claim 1, further comprising training the artificial neural network(s)

with a back propagation algorithm.

4. The method of claim 1, wherein the artificial neural network(s) comprises two

dimensions or three dimensions.

5. The method of claim 1, wherein multiple artificial neural networks are computing

in parallel.

6. A computer program product for use in conjunction with a computer, the computer
program product comprising a computer readable storage medium and a computer program
mechanism embedded therein, the computer program mechanism comprising executable

instructions for performing a method comprising:
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(a) obtaining TCM data sets comprising: TCM illnesses, TCM herbal ingredients for
treatment, and/or symptoms associated with the TCM illnesses;

(b) using at least one artificial neural network, computing a relevance index based on
the degree of relevance between TCM data sets; and

(c) identifying at least one herbal ingredient effective in treating at least one TCM

illness based on the computed relevance index.

7. The computer program product of claim 6, wherein the artificial neural network(s)

comprises a 3 layer artificial neural network.

8. The computer program product of claim 6, further comprising training the artificial

neural network(s) with a back propagation algorithm.

9. The computer program product of claim 6, wherein the artificial neural network(s)

comprises two dimensions or three dimensions.

10. The computer program product of claim 6, wherein multiple artificial neural

networks are computing in parallel.

11. A computer system for identifying at least one herbal ingredient effective in
treating at least one illness classified under TCM (Traditional Chinese Medicine) using a
computer, comprising:

(a) a database of TCM illnesses, herbal ingredients for treatment, and/or symptoms
associated with the TCM illnesses;

(b) a computer processor configured to analyze the data contained within the
database; and

(c) a relevance index module including commands for (i) reading the data from the
database; and (ii) computing the relevance index between herbal ingredient(s) and TCM

illness(es).

12. The computer system of claim 11, wherein the relevance index module uses at

least one artificial neural network to compute the relevance index.



