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Abstract

Ancient Isan medicinal manuscripts encapsulate traditional medical knowledge that reflects the indigenous wisdom of
the Isan people in healthcare practices of the past. This body of knowledge continues to be preserved and applied in
contemporary contexts, particularly through the effective and safe integration of various Thai herbs with modern
medicine. Furthermore, these herbs hold significant potential for development into value-added products within the
industrial sector. Nonetheless, the interpretation of ancient Isan medicinal manuscripts remains challenging due to
their distinctive linguistic features and domain-specific terminologies, especially for individuals lacking foundational
knowledge of the language and subject matter. This research aims to develop an automated knowledge extraction

system from ancient Isan medicinal manuscripts, focusing on the identification of medicine names, disease names,
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and herbal names. The research methodology includes data collection and the training of a named entity recognition
model using the Bi-LSTMs technique. The knowledge extraction system is implemented using the Python programming
language, and the extracted knowledge is stored in an SQLiteStudio database. The system’s performance is evaluated
based on the model’s precision using F1-scores, both per class and as a weighted average across all classes. User
satisfaction is also assessed regarding the system and database design and development. The evaluation group
consists of 12 participants, including experts in computer program design and development, specialists in ancient
languages, and general users. The model’s performance was evaluated using the weighted average F1-score, which
reached 94%. The class-wise F1-scores were 96% for herbal names, 82% for symptom names, and 7% for medicine
names. User satisfaction with the system was also assessed. The results indicated that the system design and
development were rated at the highest level (x= 4.44, SD = 0.57), while the database design was rated at a high level

(x= 4.44, SD = 0.57). These findings demonstrate the potential of applying named entity recognition techniques to

effectively develop an automated knowledge extraction system for ancient Isan medicinal texts.
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Figure 4 Steps in building the named entity recognition model for ancient Isan medicinal texts
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Figure 5 Optical character recognition (OCR) program
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Figure 6 Example of the Isan-language vocabulary

database
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Wikiagns 1% “ann’ wanpfs aFow (NSen) e TN
(@) LHuan NuazidoavadldazruIanINITaw
fadnuaadlilu Table 1 wazmInunaiaaazidunuy
Asdaluda e Wonldsunsurniunuaaelaglsadsdnt
MBENBEH (IUAUT WA LAZATAE, 2565) LAzATIARAU
anugndasuazudlunnafienmadisalasdidoimay
@Tfmmmmﬁqm’ﬁﬁmmﬁmu

Wadausnuazriununamiasatuuioaud
dunoudellda msmiuasasaou (Labeled Data) Wii4
w4 wane léun $a8 (Medicine) %aaguvl,ws (Herb)
813289130 (Symptom) Lag ﬁ’lﬁlu ¢ (Other) Nuazdua
AaTuouazdlatim luldazaag uaadlu Table 2 lag
mmfuemamasuin Hrelluieadnlannunansus:
ANuFURUSUaIaa1s 9 luuSunainen wazltlunns
Ussiutlssdnsawvosluias nadwimsaiiunsfile
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wiawansuin il tdndulaies lasldasusnaiuiu
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Table 1 Part-of-speech (POS) categories.

POS Description Example words (Isan)

category

NOUN  Common noun yaa-mahok, phak-tamnin
(names of a medicine and an
herb)

VERB  Action verb kin (eat), hom [rom] (to
fumigate/steam-treat), fon
(grind/pound)

PRON  Pronoun khao (he/she), phu-khai (the
patient), man (it)

PREP  Positional thoeng [bon] (above/on top),

preposition lum [lang] (below/under)
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Table 1 Part-of-speech (POS) categories. (Cont.)

POS
category

ADJ Adjective
(noun modifier)

Description Example words (Isan)

daeng (red), khao (white),
baan (domestic/village), pa
(wild/forest)

ADV Adverb dii (good/well), khuen
(verb modifier)  (increase/up), long
(decrease/down)
AUX Auxiliary verb  si, ja (“will,” future/intention
markers)
CONJ  Conjunction jueng (so/therefore), laeo-

jing, laeo-jueng (and then)

DET Determiner dai (any/which), su [thuk]

(every/all)

EAFF  Sentence-final  thoe (please/go ahead),
particle dii-lae (that’s fine/all right)

PUNC  Punctuation 9 (Thai section/ellipsis mark)
mark

SPELL Incantation/ sitthikan, namo (sacred Pali
chant invocation words)

NUM  Number 1,2,3

X Unknown (none)

meaning

Table 2 Answer (Entity) Classes.

Class Description and example Isan words

Medicine name, e.g., yaa-hu-nak (“heavy-
Medicine  ear remedy,” for deafness), yaa-puat-thong

(stomachache remedy)

Herb name, e.g., khao-min (turmeric), nam-
Herb

phueng (honey)

Name of a symptom, e.g., khai (fever), fok
Symptom )

(bruised), buam (swollen)

Words outside the three main classes, e.g.,

preparation methods (grind, boil), usage
O (Other) instructions (eat, apply), incantations (sit-

thikariya, namo), preparation utensils (cup,
pot)

lawssilnddoya Usznaudadaya 4 aadul
1éuA 3%& (ID) @AWY (WORD) #a3@@n (POS) LazAaa
99361 (CLASS) %aa:gnﬁ@] dinlugtunylnd csv drating
laseaiadaya dadanglu Figure 7

J Sci Technol MSU

ID,WORD,POS,CLASS
1,012a1193,NOUN,Medicine
2,191,VERB,0
3,nd2uMmiign,NOUN,Herb
4,61,VERB,O

5,1d,VERB,0
6,13n1708,NOUN,Herb
7,7,NUM,0

8,111, NOUN, Herb
9,7,NUM,0

Figure 7 Data file structure
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Figure 8 Database structure
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Development of a knowledge extraction system from ancient Isan medical texts

using Bi-LSTM-based named entity recognition

Table 3 “ExtractVocab” Table Structure.

Field name Data type Key Description
Ext_Id Integer PK Extracted-knowl-
edge record ID
Word Char Word/term
Class Char Entity class
Table 4 “Vocabulary” table structure.
Field name Datatype Key Description
Vocab_Id Integer PK  Vocabulary ID
Ext_Id Integer Reference to the
extracted-knowl-
edge record ID
POS Varchar Part-of-speech tag
Description Varchar Meaning/definition

of the word
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Table 5 Data count by class.

Class Count Proportion
(%)
Herb 1,838 21.14
Medicine 262 3.01
Symptom 489 5.63
Others 6,102 70.22
Total 8,691 100
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Table 6 Bi-LSTM Performance Under Four Parameter
Settings, and CRF Comparison.

1) Epoch = 3, Vector size = 150, Batch size =16

Bi-LSTM Model Precision Recall F1

Herb 0.94 0.95 0.94
Medicine 0.03 0.80 0.06
Symptom 0.75 0.79 0.77
Others 0.98 0.97 0.98
Macro avg 0.68 0.88 0.69
Weighted avg 0.93 0.95 0.93

2) Epoch = 3, Vector size = 300, Batch size =16

Bi-LSTM Setting Precision Recall F1

Herb 0.93 0.96 0.95
Medicine 0.03 0.80 0.06
Symptom 0.78 0.80 0.79
Others 0.98 0.97 0.98
Macro avg 0.68 0.88 0.69
Weighted avg 0.93 0.96 0.93
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3) Epoch = 5, Vector size = 150, Batch size = 16

Bi-LSTM Setting Precision Recall F1
Herb 0.95 0.96 0.96
Medicine 0.04 0.85 0.07
Symptom 0.75 0.85 0.79
Others 0.98 0.99 0.98
Macro avg 0.68 0.91 0.70
Weighted avg 0.94 0.96 0.94
4) Epoch = 5, Vector size = 300, Batch size =16
Bi-LSTM Setting Precision Recall F1
Herb 0.96 0.96 0.96
Medicine 0.04 0.89 0.07
Symptom 0.83 0.82 0.82
Others 0.99 0.98 0.98
Macro avg 0.70 0.91 0.71
Weighted avg 0.94 0.97 0.94
CRF Model Precision  Recall F1
Herb 0.91 0.97 0.94
Medicine 0.89 0.84 0.86
Symptom 0.88 0.73 0.80
Other 0.98 0.73 0.98
Macro avg 0.92 0.88 0.90

Weighted avg 0.96 0.96 0.96
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Figure 9 Learning performance of the Bi-LSTM model

under four parameter configurations
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Figure 10 Example of knowledge extraction from a

medicinal recipe
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Figure 11 Knowledge extraction results
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Table 7 User satisfaction evaluation.

Evaluation item SD Satisfaction
Level

System design and 4.44  0.57 Highest

development

Database designand 4.05  0.50 High

development

Overall average 425 0.54 Highest
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