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ABSTRACT

Using Thai herbs for treating is an alternative medicine that helps take care of people’s preliminary health
and relieves them from diseases and symptoms. This is an important topic that leads to operating this research aimed
at: 1) creating the ontology and the rules for searching the semantic Thai herb knowledge, 2) developing semantic
Thai herb knowledge mining, and 3) assessing the efficiency of extracting Thai herb semantic knowledge and
classifying the Thai herbs’ class. The Thai herb knowledge was collected from 100 websites to build an ontology
and extract the semantic knowledge using SWRL with natural language processing. The performance is measured
in extracting the semantic knowledge and predicting the classification of herb classes using the neural network
(NN), the support vector machine (SVM), the K-nearest neighbor (KNN), and the decision tree (DT). The results
show that Thai herb ontology was divided into 2 knowledge classes and comprised eight knowledge nodes. SWRL
rules were created to extract the knowledge structures identifying the herb data pattern in 3 types: Zingiber
montanum, Tiliacora triandra, and Andrographis paniculate. The ML processing on semantic Thai herb knowledge
mining consisted of 4 parts: 1) semantic processing on ontology, 2) extracting the knowledge mining, 3) creating
the Thai herb dataset, and 4) predicting the results using ML. The results of assessing the semantic Thai herb
knowledge retrieval performance using the ontology and the SWRL rules yielded an F-measure value of 94.8%.
The NN had the highest accuracy in predicting Thai herb classes at 90.0% and the KNN had the lowest accuracy at

82.2%.
Key words: knowledge mining, ontology, machine learning, Thai herb
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LAy = oy Y
waz 2ir odsdeyanadiufssvesayy lns

2. HasComp(?h, %¢) A® N15H1U

Anurne ayulnsuaazsiialidiulsznoun

11z Temi 1duanaranueon i
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3 . IsProceeded(?c, ?pc) A9 NITHEY

1 1 § o 4

anunue darudszasuniiunlalse Tead

Aam A o Y o v @

vosayulns T3smsdyuiesinnldihiasnu
T5A1a201M5A1NY

4. Tnterdict (?h, %ir) Ao AI1THEY

1 1 a A 9 = d'

ANNKNIe dyulnsuaazsiialinadiufed

Alimssziaseialums 1y

5. Disease _name(?h,?ds)"Symptom_name

(?h, ?st) Ao MIULWANNNLIEN dyu Insuaag

a Yo v o 1 Y

¥iig aunsaliniasnulsauaze1nisane 1a
uanaueon 1

6. RecommendedQuantity(?h, ?rq) Ao M3

Hewanunued ayulnsudazsiagnozgn

o 2 Y A o 1 @
tL‘L!%‘LHI]i3J1mﬂ?‘ii%“ﬁ‘i@‘i’ﬂﬂ‘i%“ﬂ11!11!&9’]@’13’31!

v a d' q/ d' 1 Y =) | 1
uaz”lumamumu LW@UlﬂJGlWﬁ\?NﬁLﬁEJﬁﬂiNﬂ'lﬂ

7. sqwrl:select(?h, ?¢, ?pc, ?ir, ?ds, ?st, rq)
o oA
~ sqwrl:orderBy(%c) Ao MITUAAINAGNT N 1A21N
Y J 9 Y
MIoRIUAIENgAedAlIznoDdD 1-6 AU
a g v A
Tagvzuaasvoyaluilasaisg laun Foayulng
drutlsgnou 15159 matrudes Isauaze1ns
° o A o a Y A
pagduuzduneInulsuianislanse
@ 1 [ v I
Fudsgmiulunaazdu Taszudaanaansizo
ANQV (orderBy) voadulsznouuoayu Ins
2. MSWAINSZDIUMSISauZvounIeaun
A Y Aa
eI MFITannuvmnealnglne
s
aunsoiaueTuaeuITMIUszurana

Y
ﬁ}’wﬂﬂﬂiﬁlﬂ (Pseudo code) Al
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Ontology = herb.owl
Rule = SWRL command
WordsfromWeb = words on 100 herb knowledge websites
Keywords = SemanticProcess(Ontology, Rule)
Features, Value= KnowledgeMiningProcess(Keywords, WordsfromWeb )
HerbDataset = CreateDataset(Features, Value)
HerbdatasetTrain, HerbdatasetTest = TrainTest_Split(HerbDataset, 70, 30)
ML (HerbdatasetTrain, HerbdatasetTest)
SemanticProcess(Ontology, Rule):

Results = Rule -> Ontology

For Keyword in Results :

i+=1
Keywords[i] = Keyword

Return Keywords
KnowledgeMiningProcess(Keywords, WordsfromWeb_TH) :

WordsfromWeb = Eng(WordsfromWeb_TH)

Sim = LVDistanct(Keywords, WordsfromWeb)

if(Sim>=0.7) then

Features = WordsfromWeb

Value = count(Features)

Return Features, Value
CreateDataset(Features, Value) :

HerbDataset <- Add(Features, Value)

Return HerbDataset

TrainTest_Split(HerbDataset, TrainingProportion, TestingProportion) :

Train, Test = train_test_split (HerbDataset, TrainingProportion, TestingProportion)

Return Train, Test
ML(Train, Test) :
NN(Train, Test)
SVM(Train, Test)
KNN(Train, Test)

DT(Train, Test)

MW 4 Pseudo code NFZUIUMSTOUVDUATDIUWMTBIAIWTIFBIANUnUBEYL TNs Tng
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{ ' d o
31nNINT 4 Pseudo code HUIWINTUNT
<3| ! v J
szuranaoonilu 4 a1y aAgll
. o ¥ A 9
1. Semantic process 1M1 U5 190
SWRL datioyanineou InTad tiie 1% ladddny
1INAITAIVSITINIUNNIE FITUIT0UD
Polenghi ef al. (2022) 11905 SWRL A uiiunis
[ A v = Y 4
o luanueouInlaslunisIiiguavo o3
ANUSIFINNUNNIE 1UIToUDI Aldana Martin ef
[ Y 4
al. (2022) 1814 SWRL lunisszyanudunus
1 1 9 d’ Y a d’
JTHINUAazAAIAANNS o 1hinansiren o
o a s P v
anng lUdawmanawinvesesannuinaula’ld
0619052 ANTNIN 1Az UITIUOI Ruger ef al.
Yq 9 o [ Y
(2022) 18190181 SWRL dmsumsadangnis
a A A = Y a
pyIUUDTReU 1y 1ioAInUIBIANUHNIY
I o o
TuesuInla® naaududiuuziiiaiuns
THusmsdeyaiudsearn Tawunnuingld
Yy Y
aulvldedagndowazanoungy
2. Knowledge mining process 11 Wi lu
U 1 o o o d‘ o = 1
Masumadiany toiuulFeumeuainiiy
4 L) A T I 4
adrenvdenuioguuIn ledayulns Ine
[ 1 9 9 1 ]
911U 100 1riad Tagdoya/von2IWA1 9] ISR
¥ v &
Tuasunisuladoyavinniviineriu
N . 4
mu1oanguneulaely lausia Python googletrans
ugimsaaveanululszTealasldlausia
4 o 9 ~ a
Python WordsegmentLW’E]‘LJWIE)HEUJWHJEEJUH]EJ’U
A21UAR1UAY ATULUIAA Levenshtein distance
3 a 9 Ao Y 1o .
NUURONIDANUNNANNADIUINNIIAT ratio
0.7 mnadegudnyue nazi1vuAfA1vea
AUMANEUE (value) TAINITHUAMANY UL
o o w = s P 3 A &
i) o luesaanuivuduladais o d
ADANADINUNUITEUDI Ghosh ez al. (2022) 1A 1%
9ane3 NN Levenshtein distance Tumsanasering
9 AN o Yy o o LA
2 99AUNLONT1A1NAT19A U TUTZAY ratio N

Mviualy

3. Create Dataset 198 feature 1A% value
Ay A P ' P ' A
NINMITUAUINTRITOYE (U 2) gRaINID
afryadoyaayu Ins sndredrusu miasega
) A 9 o L.
doyaninmiiesnnusinernunaidlna (Zingiber
montanum) UAMURNIINEINUNTHATINAD
o A o 9 Y
$aviro1nistanadarlva Tasldinds
(Rhizome/Rhizomes) ¥1%11015@ 3 (Boil) a1 a
1u81114 (Tiliacora triandra) 191U 13 1AW1H ®
$n¥191M13 13A9GND 1e (Chickenpox) aznala
hnzaielas (Andrographis paniculata) {GASTRIG
X [ I % [
duiiesnuieimailulddrdou (Flu) Taelunas
1 a o 9 1A
FuUszn1uay 7 T (BatDays) waz 19 laiiAu 2
<3 " W
19U (EatTablets)
4. Machine learning (ML) ¥1m3t111a903a
A 9 =
welglunszurunsindgouuasnagounI Y
gnaealunsihuneg Tudas1 70:30 (Pongsanguan
Y
et al., 2018: Tbrahim, 2022) 31nuuaslivanesnuy
Neural network, SVM, KNN 1Lai¢ Decision tree 1o
szuianauaznaaeuilszanian natilunis
4 a a
UszgnalFimatiamilosdoyaidaniunuie
' M ° v Y ~ 9 A
FIAUMITIIBHAANTAIIMTITIUTVOUATBY
Y
Tuauideil asaadieszuunsuuzin
A o o w )
ayulws Inaieiiiasnyienis Tsauudoya
uuu'18 Taseadialdedatialszansain Taed
ANMUADANADIAVIIUITEUD Prompukdee ef al.
$ o a o
2017) Aldhimatiamilosdoyauszgnd 141u
o [ Iy
msunndunulne Tasanagadoyanisiny
OX] - ' o v ]
p1IM3veieiuanaeany nagldnmsduning
ms¥ouTeoe el ldasauvusianadae
@ Aa K ~ 9 A .
9003 NUNITI38UFV0AT0I (ML : Machine
learning) 10 15T umshnadsunuaz iangu
v gy & A& o v
doyandui natansarduaus Insaasiaya
9 A v v ° o A Y a
doyanasielaninmisianamiosnuiz

U

anuvanedyu Ins lng aasiei 2
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m319i 2 gadoyanana lannmilosnnudayunslne

Rhizom Rhizome Boi Noseblee lea Chickenpo EatDay EatTablet fl

e s 1 d f X s s u class
Zingiber
4 1 1 1 0 0 0 0 0 montanum
Tiliacora
0 0 3 2 0 1 0 0 0 triandra
Andrographi
0 0 1 0 1 0 7 2 1 s paniculata
| il | 1 | ) T
| I b Ao b S — )l
\ } / oo Azzzzoool
IsProceeded IsProceeded Herb->HasProp-> Property-> TreatD-> Disease, ->TeatS->Symptom
a a A [~ 1 @ z:y
3. Wﬁﬂ1‘51J53!Nuﬂi%ﬂ'ﬂﬁﬂ1wmi’)ﬁﬂizﬂ')uﬂ1i lL’]N!lI‘L! 2 93U PNU
BeuiveunsesuumilesnnuiiFennuiuneg 3.1 wamsdsziivdszansamluns
[ Y a Yo zg
ayulnslng ananuiiFennurmne a3l ldast

a a A o Y A FES) ' 9 < J '
13190 3 ﬂi%?ﬁ’l‘ﬁﬂTWGLUﬂﬁﬁﬂﬂ/ﬂUﬂMﬂ’ﬂing%\iﬂ’ﬂ?J“I’ilﬂEJﬁ?}‘luulWiul‘Vlﬂllﬂﬂ\iﬂ’ﬂi\lgﬂunﬂvl“]m 100 LvieN

v d v Y A Yy ' A o
NYMINAaoU Wﬁﬁ‘Wﬁch—!ﬂ1‘§ﬂ'ﬂﬂ/ﬂuﬂuﬂ?1N§ﬂﬁﬂﬂ1!ﬂ1ﬁ3~l1ﬂﬂﬂ1'ﬁuﬂ

k4

suoudeyaayulns  Swoudeyamyulns  Srnudeyaaulng

G Q
[]

14

AN Y gy v ~ v A v v v
navauldnazgndes  figndesmunnuaule  Nauauld ualigndes

muanuaulo ualaignaudu muaNnuaule
A (B) ©
1. lna (Zingiber 300 95 0
montanum) (rhizome, boil, nose (sting)

anthvwe 1aun md bleed)
(rhizome), fu (boil), A

(sting), fualva (nose

bleed)
2. 81474 (Tiliacora 300 0 0
triandra) (Ieaf, boil, chickenpox)

anthvane 1dun 1
(leaf), A1 (boil),

? tjﬂ% la (chickenpox)
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M5190 3 (99)

@ d v Y A vy \J d’o
Wﬁﬁ‘l/‘lﬁcluﬂ1‘§ﬁﬂﬂ/ﬂuﬂuﬂ31N§ﬂﬁﬂﬂ1!ﬂ1ﬁ3ﬂﬂ‘ﬂﬂ1‘ﬁuﬂ

EMINATIU
snouteyaayulns  Snnudeyampdns  Sunudeyaaulns
faudilduazgndes  Migndesammnmmide  Aduduld udligndes

MuANNaUl ualaignaudu muaNNaule
A) (B) ©)

3. hmzanelas 300 70 0

(Andrographis (leaf, boil, flu) (should not eat more 7

paniculata) days, 2 tablets )

antvuie laun 1y

(leaf), @3 (boil), 13n235

MUIAY 7 U (should not

eat more 7 days), Tdva

(flu), 2 e (2 tablets)

4. druldsenouvoy 300 0 0

ayu'lnsiigaethiialsn  (eaf, Tiliacora triandra )

anuauTaragala

antivuie 1dun 1y

(leaf), 811414 (Tiliacora

triandra)

5. ayu Insfifieududy 300 0 0

uazyre1ialsnld (Tiliacora triandra, Leaf,

1NN 1 15 Searching, High blood

anthvue laun d1ung pressure, Chickenpox)

(Tiliacora triandra), 1v

(leaf), 1RSI AU

CRTRE (Searching), 15q

ANuauTakiagy (High

blood pressure), 1s5a

%q nola (Chickenpox)

Mean 300 33 0

Precision 100%

Recall 90.1%

F-measure 94.8%
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d‘ a A (% Y
103190 3 dszansamlumsanamu
A Y a d' 1%
AuanuFeanurmeneinuayu lns lng Tag
ldeouInlad uazng SWRL 114 1d4eya/m
o o

dnanamnsorun1dad Feature ag Value

9 !
%ﬂ%buﬁﬁﬂﬂﬂ1hﬁhﬁﬂmﬂﬁuquiﬂﬂ3%uﬂLﬁﬂ

a U a

dallidszuranadredanesny ML 1dpe14)
1l52@an3n N IaelA1 F-measure (N1NU 94.8%
32wamsUsziulseansoinlunms
° A o o A )
e e wunaaamaeuFoayu lnsare ML

Y

a311dnail

M99 4 MievazanugnAeveImsinnuFsunsedyu lns 910 4 danesiiu

SIeMINATI AdeazaugnAdluMIiNg
Neural network SVM KNN Decision

tree
1. Twa (Zingiber montanum) 91.1% 88.8% 83.3% 85.5%
2. 41119 (Tiliacora triandra) 90.0% 91.1% 83.3% 85.5%
3. Mhnzatelas (Andrographis paniculata) 88.9% 87.8% 80.0% 82.2%
Average percentage 90.0% 89.2% 82.2% 84.4%

ey 2 C)) 3

110151970 4 Yszansamlunisiineg

eduunamaminoudyulng 3 siia 7o Neural
Y1 v A

network "lﬂ?ﬂﬂ’ﬂllgﬂ@f)ﬁ (Accuracy) ganga

M0 90.0% 5898911A0 SVM AIAINYNADY

1171 89.2% Decision tree A1AINNADI 111N

84.4% 1Az KNN f1A2109NA00M10 Y 82.2%

AN

agl
Q
L] ¥
pouInTadayulns Ine uuwilu 2 yu
v
A3 uaziinatanuisiuiunaue 8 aadd
9 1
nazluaiuivenldad1ang SWRL 1 0d
Taseadennuineeszyzluuy (Pattermn) Yoya
A o a a Yy 1
naaamiaourtiaayulng 3via laun lwa
' ' I
g1u19 nagdhnzareles ldedraiuszuu uaz
H 9
aeandesnuvouvanuanlanuias vty

Tasead1aFannumne azgnduiignszuaums

Uszuranarioananaud lumiiesnauiisa
Y Y 9 o
ANuve aigadeya wazls ML Tumsvinng
[ S X ax =\
HAaNS FAITNIYIUINITeouInTad uag ML
A Y A Y a
ieasanionnuiiFennuvaneayulns ne
oy/ d,; a ~ 1 9
NatwaInmMIyseImsmatini Taaa i
oy daralimamstsziulszansomlums
o Y A 9 a A o
ana/AuAuANUIFINNURIeneINUAYY TN
Tne 1881 F-measure Tuszauninela Tasiian
MY 87.9% FINAIAANVAINITOUAZAIY
1 ) 1% % ) 1Y o
udud luszaugevoImsanauaz S MUNHAaNS
A 9 a d' 1y } [
VumilostoyaFanNunuIe NWALIIY 92570
Y v @ Y o AR Aa F) z%l 9
Ihinwannausaldoanesnunaaduayu laley
9 A Y 9 1 Y
afraniesdoyanisgunwludiuais q laee
= a a 9 Y
Nlsz@nsnm tazanunsnadngadoya (Dataset)
a A d%} Y v ' Y
Faanunueninaanyvinlenuauai q 14

a

3N
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