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Chapter I 

INTRODUCTION 

Brief Background 

 Traditional medicine, including herbal medicine, has been, and continues to 

be, used in virtually every country. The global market for traditional medicine was 

estimated at US$ 83 million annually in 2008, with a rate of increase that has been 

exponential (Zhang & Robinson, 2011). The “back-to-nature” and “health conscious” 

global trends have partly contributed to the welcoming and acceptance of herbal 

medicine and dietary supplements as a means of health care and health promotion 

(Chokevivat, Chutaputti, & Khumtrakul, 2005). Consumers’ percept herbal medicine 

as less toxic than chemicals or allopathic medicines. 

 In 1978, the World Health Organization (WHO) has issued the Alma-Ata 

Declaration on primary health care urging member states to use indigenous medicine 

as well as herbal medicine. In 2002, WHO launched the traditional medicine strategy. 

The main objectives of the WHO Traditional medicine activities are (WHO, 2002): 

• To facilitate integration of traditional medicine into the national health care 

system by assisting Member States to develop their own national policies on 

traditional medicine. 

• To promote the proper use of traditional medicine by developing and 

providing international standards, technical guidelines and methodologies. 
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 • To act as a clearing-house to facilitate information exchange in the field 

of traditional medicine. 

  The WHO strategy is to facilitate the integration of traditional medicine into 

nation health systems and promote the collection and use for better evidence on 

quality, safety and efficacy. This is a starting point for the world to look back on 

wisdom or traditional knowledge.  

  In Thailand, Thai herbal medicine is well recognized. One reason is because 

modern medicine has not been the answer for the good health of Thai people since 

a large amount of the country’s healthcare budget is spent on high technology 

medical equipment and pharmaceutical products to treat major health problems, i.e. 

diabetes, hypertension, cardiovascular diseases and various types of cancer. In order 

for Thailand to become more cost-effective and self-reliant, the Thai government has 

looked back at the country’s heritage in healthcare, and acknowledged the role of 

Thai traditional and herbal medicine. This can play an important role in the 

treatment of common diseases, disease prevention and health promotion. The 

policy support for Thai Traditional and herbal medicine began during the 4th National 

Economic and Social Development Plan (1977-1981), at which time 57 medicinal 

plants were selected and recommended for the treatment and relief of 19 groups of 

common diseases. During the 7th-9th National Economic and Social Development Plan 

(1992-2006), Thai traditional and herbal medicine knowledge was developed through 

research and the improvements were made on the standard for successful 

integration into the health service system and for health promotion through self-

care. The 10th National Economic and Social Development Plan focused on research 
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 and development for improving the quality of life and creating economic value, 

managing intellectual property rights derived from research and development, 

and developing personnel so that they would be capable of integrating Thai 

traditional medicine into the modern medical system. Moreover, the National List of 

Essential Medicines (NELM), first complied in 1999, broaden the list of drugs derived 

from herbs to support Thai traditional medicine use and acceptance among the Thai 

population. The latest version of NLEM, 2011, contains 71 herbal medicinal products. 

The prior version produced in 2006, contained only 19 herbal medicinal products. 

Another support from the government sector was the Ministry of Public Health 

(MOPH) policy for easily access to herbal medicines. This was accomplished by 

revising the criteria and broadening the groups of medicines and symptoms so that 

more traditional household drugs could be registered and sold in all pharmacies 

(Chokevivat, Wibulpolprasert, & Petrakard, 2012). 

 As a result of government support, the demand for Thai traditional and 

herbal medicine is increased. That emerging popularity of Thai herbal medicines 

caused an increasing in the number of herbal product manufacturers and herbal 

products launched into markets. This can be observed in the growth of 

manufacturing programs such as the one at Abhaibhubejhr, which experienced 

annual growth rates rising in each successive year from 2002 to 2012. Their number 

of products manufactured rose from 66 items in 2001 to 110 items in 2012 and sale 

increased from 16 million baht to 230 million baht in the same period.   
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 Rational and Statement of the Problem 

 Finding reliable information on herbal use by the general public is 

difficult because of lack of trustable sources of information, on Internet may exist in 

large volumes, but it is very difficult to search for specific information, and often 

search results must be interpreted by specialists or experts, the number of which is 

limited.  

 Chao Phya Abhibhubejhr Hospital (CAH) recognized this problem. In 2006, CAH 

established Thai Traditional Medicine Information Service (TTM-IS) under the 

responsibility of the Drug Information Service (DIS) of the Pharmacy Department. The 

objective of this unit is a protect consumers by providing appropriate information on 

herbal and their use for health care professionals in the hospital and consumers.  A 

consultation unit in traditional and herbal medicine provides Thai herbal medicine 

experts consultations and provides useful herbal medicine information for users.  

Approximately 30 questions are received by the unit each day.  The most frequently 

asked questions include, “What are the indications of certain herbs?”, “Is it safe to 

consume certain herbs?” and “What herbal remedies are suitable for my health 

condition?”. 

 In the process of answer finding, staffs use a keyword-based search technique 

from general search engine such as Google, Yahoo or Pharmacy department 

electronic files. Documents or information retrieved only if they contain keywords 

specified by the staff. Name of herbs, diseases or symptoms can be called in 

different name depend on the region. The result of keyword search in general search 

engine may not cover other related keywords or synonyms because of multiple 
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 synonyms. For example, searching for the indication “Yor (ยอ)” by using it as a 

keyword. In general, “Yor” is the most common name and widely used in many 

regions. But, in some region it can be called in other name such as Indian mulberry, 

Molindacitrifoliaor Mak-ta-suea (หมากตาเสือ). General search may find only Indian 

mulberry and Morindacitrifolia. Mak-ta-suea is not a common name and only some 

region use this term to call “Yor”. The search result of using Mak-ta-suea as a search 

keyword may not retrieve because it is an uncommon term and the relationship 

between Yor and Mak-ta-suea has not been defined in the search engine. With 

ontology employed search system, relations of name, synonym and other related 

information will be defined in the process of ontology development. Hence, a search 

result will display all related information of a certain keyword. In this case, using 

either Yor or Mak-ta-suea as a keyword search, the result will be retrieved. Other 

medicinal plants which have indication related to “Yor” will be finding. This means 

ontology help increasing performance of search system in finding correct and 

precision result. Other problem of finding answers is sources of information 

which experts use is still largely text based, not well organize and difficult and time 

consuming to search for certain answer. Information comes from various sources, has 

different formats, is scattered, and is not well organized. Most such information is 

kept in text document form. Using this knowledge, and eventually reusing it, is not 

convenient. 

 Nowadays ontology is now pervasive in biomedicine, it serve the standardized 

terminology, to enable access to domain knowledge (Hoehndorf, Dumontier, & 

Gkoutos, 2012), to manage various sources of information (Siricharoen, 2009). 

Ontology provides an understanding of the structure of information or knowledge by 
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 defining related terms and concepts in herbal medicine and their relationships. 

In biomedicine, there is varieties ontologies i.e. medical ontology or disease-

based ontology. In the future, interoperability between ontologies, including herbal 

medicine ontology, will help to enhance searching performance to cover most 

related information. Ontology allows common knowledge sharing and the reuse of 

knowledge . 

 In this study, ontology is used to define all related tems, concepts, classes, 

sub-classes and properties of Thai herbal medicine knowledge. Hence, the relations 

of each concept will be defined to create an ontology map. The result from the first 

stage is ontology map of Thai herbal medicine terms, concepts, classes, sub-classes 

and properties. The second stage is creating the Thai herbal medicine database 

system and integrate ontology map to the search system of the database. The result 

from this stage is Thai herbal medicine database that integrate Thai herbal ontology 

in the search system. 

  The output of the study is expected to support an information searching 

process of the TTM-IS, consume less time and produce more relevant and precise 

information. Ontology will act as facilitator for the database in searching for require 

information.  
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 Purpose of the Study 

 To develop an ontology of Thai herbal medicine knowledge of Thai 

Traditional Medicine Information Service (TTM-IS) of Chao PhyaAbhaibhubejhr 

Hospital (CAH) 

Research Questions 

1. What are the topics commonly used for searching herbal medicine 

knowledge of Thai Traditional Medicine Information Service (TTM-IS) of 

Chao Phya Abhaibhubejhr Hospital (CAH)? 

2. What is the ontology of the Thai herbal medicine? 

Conceptual framework 
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 Operational Definitions 

o Thai Herbal Medicine-herbs or medicinal materials are used for the 

treatment diseases or symptoms in Thai Traditional Medicine 

o Ontology-a description of the concepts and relationships among them 

that can exist for an agent or a community of agents in a specific 

knowledge domain 

o Thai herbal medicine terminology-a study to define and represents 

term used in Thai Herbal Medicine 

o Semantic search system-the prototype system for searching and 

displaying the result  

Scope of the Study 

1. Scope of domain knowledge in herbal medicine selected from Chao Phya 

Abhaibhubejhr Hospital Drug List (Herbal medicine list) which five main health 

problems which can be treated with herbal medicine  These are: 

 Gastro-intestinal problem 

 Musculoskeletal problem  

 Respiratory tract problem  

 Diabetes 

 Fever  
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 2. Scope of data collection 

2.1. Herbs or medicinal plants 

2.2. Scientific name 

2.3. Synonym 

2.4. Local name 

2.5. Family 

2.6. Properties of herbs 

2.7. Pharmacological effect/ ethnopharmacological property 

2.8. Taste ( 3 major taste- รสประธาน)  

2.9. Safety and adverse reaction 

2.10. Reference 

2.11. Herbes application 

 Formulas/recipes 

 Indication  

 Preparation 

 Dosage form 
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  Dose 

 Precaution and contraindication 

2.12. Symptoms 

 Symptoms name 

 Symptoms description  

Expected Benefits 

1. Thai herbal medicine terminology that were used in Traditional Medicine 

Information Service (TTM-IS) of Chao PhyaAbhaibhubejhr Hospital (CAH) be 

defined and organized 

2. Ontology map of Thai herbal medicine in Traditional Medicine Information 

Service (TTM-IS) of Chao PhyaAbhaibhubejhr Hospital (CAH) will be used as 

one set of ontology to mapping with other ontology and enhance the 

ontology of herbal medicine knowledge domain and other related 

knowledge domain  
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 Chapter II 

LITERATURE REVIEW 

 

 This study is mainly focused on using ontology to organize and develop Thai 

herbal medicine knowledge terminology. Ontology method helps to define the 

terms, concepts and hierarchical relationships among them.  Ontology and it 

application are described below. 

1. Definitions of ontology 

2. General ontology development processes 

3. An ontology-based health information system design 

4. Ontology evaluation approaches 

5. Ontology development tool 

6. Review of related literatures 

7. Database perspective and roles of domain ontologies in database 

design 

8. Semantic search system and evaluation  
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 1.  Definitions of ontology 

 Ontology is the concept which is separately identified by domain users, 

and used in a self-contained way to communicate information . It is a knowledge 

model that represents a set of concepts within a domain and the relationships 

among these concepts (Riano, Real, Lopez-Vallerdu, Campana, & Recline, 2012). 

Ontology help to define a common vocabulary set for researchers who need to 

share information in a particular domain. It includes machine-interpretable definitions 

of basic concepts in the domain and relations among them (Vadivu & Hopper, 2012). 

Ontology is recognized as an important tool for coping with very great compound 

and/or multiple sources of information and concepts . In other words, ontology 

refers to the formalization of the knowledge in a domain. It is an extremely 

important tool for the organization and contextualization of knowledge, particularly 

in well-bound contexts such as scientific research, or within individual organizations 

(Brewster & O'Hara, 2007). It also provides understanding of the structure of 

information, and, interoperability between different applications or database systems.  

In some cases, ontology is used to refer simply to controlled terminologies (A. C. Yu, 

2006). 

 In general, ontologies can be used for various purposes according to (Noy & 

McGuinness, 2001): 

1) To share common understanding of the structure of information among 

people or software agents. This is one of the most common goals in 

developing ontologies 
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 2) To enable the reuse of domain knowledge 

3) To make explicit domain assumptions 

4) To make domain knowledge from the operational knowledge 

5) To analyze domain knowledge 

6) To do ontology-based search system 

  

According to (A. C. Yu, 2006) biomedical ontology is useful for: 

  Terminology management 

   Because of the complexity of medical or biological information, 

it is difficult to manage a healthcare information system for effective communication 

among healthcare professionals. It requires deep analysis and formal representation 

of the meaning of terms. Adoption of the ontology approach helps to facilitate this 

task and assures that information will be in a form which is usable by computers.     

  Integration, interoperability and sharing 

   In biomedicine, these are important for purposes of the 

facilitation continuity of healthcare; in biological research, it facilitates the sharing of 

experimental data among researchers. 
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   Knowledge reuse and decision support 

   Ontology is an application independent, which helps to 

create knowledge bases and can be reused in new systems without additional 

system development 

  Basic building components of ontology include: concepts or classes, 

properties of each concept describing various features and attributes of concepts. 

Details of all these ontology components are presented as below.  

 Concepts/classes can refer to what is generally in reality or what we are 

interested in 

 Properties are details to describe each concept 

 Relationships explain how two terms or more are related. If the relation 

describes a relationship among two terms, it is called a slot. If the 

relationship describes more than two, it is called function. 

 Axioms are logical statements that assumed to be true without proof  

 Instances represent specific entities from the domain knowledge base 

 Example of ontology component in Fig. 1 

 Concept is Car, Price and Brand 

 Properties of Price is a number represent price of cars and Brand is a 

name of car’s brand 



 

15 

  Relationship of Car to Price and Brand are hasPrice and hasBrand 

respectively 

 

 

2. Ontology development processes 

 There are various methodologies for developing an ontology. The most 

common methodology is described in  defining classes/concepts in ontology, 

arranging the class/concepts in taxonomic hierarchy, defining slots an describing 

allowed values for these slots and filling in the value for slots of instances. Details 

are presented as below: 

2.1 Determine the domain and scope of the ontology 

  Ontology developments start by determining scope by answering 

several basic questions:

       Figure 1Example of ontology components (Exerpted from Prakittikornchai, 2007) 
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 What is the domain that the ontology  covers? 

 For what purpose are we going to use the ontology? 

 For what type of questions should the information in the ontology provide 

answers? 

 Who will use and maintain the ontology?  

  All these questions will help to limit the scope of the model ontology 

and answers can be changed during the development process. 

 2.2 Consider reusing existing ontologies 

  This is a step designed to explore and check whether someone has 

done the same kind of domain knowledge. This might be necessary for the system to 

interact with other applications that have already been committed to particular 

ontologies or controlled vocabularies. Ontology is in electronic form and can be 

import easily into the system users need. 

 2.3 Enumerate important terms in the ontology 

  This step list related terms which will be used in the ontology, what 

are the properties of all terms are or what terms need to be explained to users. 

These depend on the scope to the ontology. Comprehensive list of terms is very 

important in order to represent all domain knowledge and their relations. 
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  2.4 Define the concepts and the concepts hierarchy  

  This is the step in which to define terms, concepts, properties, 

axioms and instances. There are several possible approaches. 

  A top-down development process starts with the definition of the 

most general concepts in the domain and subsequent specialization of the concepts. 

  A bottom-up development process starts with the definition of the 

most specific classes, the leaves of the hierarchy, with subsequent grouping of these 

classes into more general concepts  

  A combination development process is a combination of the top-

down and bottom-up approaches. It starts with defining more salient concepts first 

and then generalizes and specializes them appropriately. 

 2.5 Define the properties of concepts 

 To provide more information explaining each concept, the defining properties 

of concepts is necessary. In step 2.3, the concepts have been chosen. This step is 

the step to determine what is the properties of each concept are. 

3. An ontology-base health information system design 

 Another ontology development process, A Four Stage Approach for Ontology-

based Health Information System Design (Kuziemsky & Lau, 2010) describes and 

illustrates methodological stages to capture user knowledge in a biomedicine area. 

This methodology will be applied in this study because the methodology is more 
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 specifically suited to the ontology development for Thai herbal medicine which 

is concluded as one of the biomedicine area. Indeed, the method support 

ontology based Health Information System (HIS)  development which can be 

conform with the ontology-based search engine in this study. The four stages as 

shown in Fig.2       

 

Figure 2 Four stage approach for ontology base HIS design  

  

 Stage 1-specification and conceptualization 

 Specification identifies the purpose and scope of ontology while 
conceptualization provides the concepts, vocabulary and relationships for ontology 
design. There are two tasks at this stage: Data collection and data analysis 

Data collection 

 The specific data sources used for a project will vary according to the study 
context.  To identify ontology scope and purpose there are three goals the data 
sources need to accomplish. 

 To be able to validate concepts and processes 
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  To incorporate conceptual models and other relevant research 

literature as a meal of liking research and practice 

 The use of historical data such as retrospective patient cases, to 

understand current data collection practices and how that data 

formalized into information and knowledge to be returned to end 

users. 

 speaks of a method called Participatory Design (PD). PD helps to design a 

product and ensures the usability and utility of the product by engaging end users in 

the design process. It is the way to acquire understanding and to make sense of the 

traditional, tacit and often visible ways people perform their everyday activities. In 

the HIS, it was used to involve users in information system design: interface, data 

entry and retrieval tools. The main strength of PD is that it provides a means of user 

engagement to obtain a rich perspective on clinical practice. It enables an accurate 

domain knowledge representation in ontology development. 

Data analysis 

 In the literature, it used Grounded theory (GT) methodology for data analysis 

development. The coding cycle contains three coding: open, axial and selective 

coding.  

 Open coding involves the initial examination, comparison, 

conceptualization and categorization of data to establish 

concepts and categories 
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  Axial coding refines the concepts and categories and establishes 

connections between them 

 Selective coding establishes the core categories and links the 

different concepts and categories to it 

 The strength of GT is to code data into concepts and categories to develop a 

theoretical based understanding about the data. 

 Hybrid grounded theory-participatory design method (Figure 3) was conceived 

to obtain the data and code it for ontology. 

 

 

The end product of this stage is textual data that has been coded. 

The selective codes from GT represent the scope of ontology  and become the 

starting point for the formalization stage. 

Stage 2- Formalization  

 The formalization extends the selective codes by developing hierarchies and 

relationships such as IS_A and PART_OF relationships for the ontology. The 

forma ized onto ogica  mode s were deve oped using the  rot g       onto ogy 

Figure 3 Participatory design and ground theory (excerpt from (Kuziemsky & Lau, 2010)) 
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 development tool (Musen, 2000) with frames as the representation language. 

This stage involves the development of the domain ontology, sub-ontologies 

and problem-solving approaches. Domain ontology and sub-ontologies represent the 

structure and relationships of the ontology while problem-solving approaches 

provide specific solutions to domain problems.   

Stage3-Implementation 

  Implementation of the ontology as a computer-based tool involved 

conversion of the ontology and problem-solving approaches into a technical 

architecture. The domain knowledge and sub-ontologies were implemented as 

Health Information System components i.e. the database schema, decision support 

or information retrieval tool.  Microsoft Access was used to develop prototypes with 

the Visual Basic to program the added functionality. Tasks in the stage involve 

converting the domain and sub-ontologies into database tables. The ontology 

concepts become tables in the database tables. The relationships between the 

ontology concepts are implemented as relations between the various datable tables. 

Another task is to develop user views of the computer based tools. This consists of 

developing the forms, rules, reports and interfaces that enable users to interact with 

the system. For examples, the database relationships become the basis for access 

data elements and  the problem-solving approaches become rules, queries, screens 

and the means of navigating through the database content. 

 An example of the implement stage is shown in figure 4. The current case 

sub-ontologies were developed (a) from current case of patient pain and converted 

into tables in the database as seen in (b). The user interface was developed by using 



 

22 

 the problem-solving approach, in this case a decision support tool for pain 

management. It is a computer-based tool that provides data entry and the 

display of results. 

 

 

 

 

Stage 4-ontology evaluation 

 Ontology evaluation can be divided into two methods: technical evaluation 
and user evaluation.

Figure 4  (a) sub-ontologies development, (b) database tables implementing the 
ontology,  user interface from computer-based tool.(excerpt from (Kuziemsky & 
Lau, 2010)) 
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  Technical evaluation 

  Technical evaluation involves verification and validation of the 

ontology concepts and vocabulary. This can be performed by using qualitative or 

quantitative methods or combinations of both. In the literature, the qualitative 

evaluation method was completed as part of establishing the GT-PD method. When 

derived ontology concept, GT-PD process allow users to verify ontology concepts. 

User evaluation 

  Usability test was employed. This was not a direct evaluation of the 

ontology, it more likely to test of the implementation. The implementation testing 

could be considered as a more relevant evaluation form a HIS perspective. The 

reasons are clinicians do no concern on correctness or other aspects of ontological 

quality, but rather they want the tools which can provide value for their care 

delivery. The usability testing processes evaluate both usefulness and usability of the 

computer-based tool. The testing use both qualitative and quantitative method. 

  The usability use five subjects do three cases of patient presenting 

with severe pain. They were asked to do task and subtasks. After finished their tasks 

the usability were coded and quantified. The most common issues were system 

understandability and navigation. Usefulness of the computer-based tool was 

assessed by asking open-ended question following each of the three testing cases 

about different features of the computer-based tool. Specific questions were asked 

about each of the domain ontology concepts to assess the contribution each 

concept made to the design of the computer-based tool. The interview questions 

included queries on specific feature (i.e. how helpful was the ability to solve the 
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 problem?), and general questions (i.e. does the computer tool fit with your 

normal practice work flow?). Quantitative method was used by asking subjects 

to give a score on how helpful of the tool was. 

4. Another Ontology Evaluation Approaches 

 In (J. Yu, Thom, & Tam, 2009), the study suggested three main approaches to 
ontology evaluation: gold standard evaluation, criteria-based evaluation and task-
based evaluation. 

• Gold standard evaluation: This approach compares ontology with 

ontology. It determines the accuracy of discovered relations generated 

form certain proposed ontology with the existing ontology. It seem not 

so useful outside the domain of ontology learning because if a known 

gold standard ontology exists then there is no reason to evaluate other 

ontologies. 

• Criteria-based evaluation: This approach is an evaluation base on 

criteria such as consistency, completeness, conciseness, expandability 

and sensitivity. This kind of evaluation can be performed only by 

human. It is difficult to perform automate test. The criteria focus on the 

characteristics to the ontology in isolation from the application.  

• Task-based evaluation: This evaluation based on competence of 

ontology in completing tasks. This can judge whether ontology is 

suitable for the application or task in a quantitative manner by 

measuring its performance within the context of the application. 
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   This study will use only technical evaluation to verify and 

validate ontology by applying criteria-based and task-based evaluation 

approach. Criteria-based evaluation is a qualitative approach, using experts to 

evaluate ontology in criteria of correctness, consistency, completeness and 

conciseness. Task-based evaluation is a quantitative approach to evaluate 

correctness and coverage of information retrieve from ontology search system. 

5. Ontology development tool  

 5.1 Protégé 

For ontology development, there are several tools for constructing 

the hierarchy of domain knowledge or ontology knowledge base. One of the 

most popular tools is  rot g  (http://protege.stanford.edu/overview/). It was 

developed by Standford Center for Biomedical Informatics Research, 

Standford University School of medicine. The functions of the tool allow a 

rich set of knowledge-modeling structures creation and provide actions to 

support the creation, visualization, and manipulation of ontologies in various 

representation formats.  This tool supports two main ways of modeling 

ontologies: the  rot g - rames and  rot g -OWL. 

 The Protégé-Frames editor enables users to build and populate 

ontologies that are frame-based, in accordance with the Open 

Knowledge Base Connectivity protocol (OKBC). In this model, an 

ontology consists of a set of classes organized in a subsumption 

hierarchy to represent a domain's salient concepts, a set of slots 

associated to classes to describe their properties and relationships, 

http://protege.stanford.edu/overview/
http://protege.stanford.edu/overview/protege-frames.html
http://www.ai.sri.com/~okbc/
http://www.ai.sri.com/~okbc/
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 and a set of instances of those classes-individual exemplars of the 

concepts that hold specific values for their properties. 

 The Protégé-OWL editor enables users to build ontologies for the Web 

Ontology Language (OWL). "An OWL ontology may include 

descriptions of classes, properties and their instances. In ontology, the 

OWL formal semantics specifies how to derive its logical 

consequences, i.e. facts not literally present in the ontology, but 

entailed by the semantics. These entailments may be based on a 

single document or multiple distributed documents that have been 

combined using defined OWL mechanisms" 

5.2 Hozo 

 Hozo is an ontology editing tool which has been developed by the 

Institute of Scientific and Industrial Research (ISRI), Osaka University (Kozaki, 

Sunagawa, Kitamura, & Mizoguchi, 2007). It was developed based on both of a 

fundamental consideration of an ontological theory and  a methodology of 

building an ontology. The functions provide users with a graphical interface 

which and browse and modify an ontology locally. The features of Hozo 

describe as below: 

 Support role of representation of ontology 

 Visualization of ontologies 

http://protege.stanford.edu/overview/protege-owl.html
http://www.w3.org/2001/sw/WebOnt
http://www.w3.org/2001/sw/WebOnt
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  Distributed development based on management of 

dependencies between ontologies 

Hozo is not support the OWL editor as Protégé, but it allows an exporting 

of ontology to OWL and RDF language in order to further integration with other 

applications. 

6. Review of Related Literatures 

 Ontology has become the knowledge representation medium of choice in 

recent years in a range of computer sciences and biomedicine. Several researches 

have applied ontology to their work.  

6.1 Ontology on herbal or traditional medicine 

  In traditional medicines, traditional Chinese medicine (TCM) has 

become the most popular alternative medicines. Ontology has been applied to 

manage and organize  basic terminologies and assertions representative of TCM (Gu, 

2010). The study extract terms and concepts of TCM focused on five element theory, 

TCM disease principle, diagnosis which mainly focused on syndrome, rules of 

treatment and therapies. The result of the study defined 821 classes or concepts in 

TCM, 26 properties, 134 axioms and 78 properties of axioms in their ontology.  

  In India, ontology was designed and developed for mapping of Indian 

medicinal plants with standardized medical terms (Vadivu & Hopper, 2012). Because 

of the Information about medicinal plants is scattered in text form and 

unconstructed, search engines are not efficient and manual processing is required. 
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 Because it was difficult to browse for medicinal uses of herbs, ontology mapping 

was used to organize and standardize terms and relationships. 

  In African traditional medicine (ATM), ontology was used to define the 

taxonomy of selected herbs in ATM and their  botanical hierarchy, it also was used in 

defining relationships among herbs and treatment methods (Oladosu, Align, & 

Mbarika, 2012). In (Kamsu-Foguem, Diallo, & Forum, 2012), ontology was used as an 

important tool to extract formal model describing ATM. In this case, ATM ontologies 

include symptoms, medical sign, disease, activity (treatment or diagnosis) and dosing 

devices. This aim was to facilitate knowledge sharing and reusing.  

  In Thai Traditional medicine (TTM), Thai herb ontology prototyping has 

been develop by defining herb concepts of Thai traditional medicines 

(Prakittikornchai, 2007) in the form of ontology classes and properties  as shown on 

figure 5. The scope of the study cover 27 sets of Thai herbs derived from the data 

provided by Royal Thai Government Ministry of Public Health’s. The study deve oped 

user interface to easily find details about Thai herbs, relations of herbs to Thai 

Traditional medicine, and symptoms and herbs to treat symptoms. This study 

defined classes of Thai herb which are Thai Herb, Medicine (household remedies), 

part of use (part of herb which has medicinal property) and symptoms. In medicine 

class, it can be divided into 6 subclasses according to therapeutic properties of 

medicine which are blood, carminative, clod, cough, diarrhea and heart condition. In 

2004, Thai medicinal plant ontology was developed to classify and provide standard 

vocabulary in knowledge area related to medicinal plants. The study developed an 

ontology-based system for querying multiple medicinal plant data sources. The 

ontology classes included phytochemistry, plant taxonomy, economic botany and 
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 therapeutic categories of herbs. Another application which used an ontology 

approach can be seen in (Nantiruj, Maneerat, Varakulsiripunth, Izumi, & Shiratori, 

2008), in which an e-health advice system with Thai herbs developed with an 

ontology. The system provided three functions: the Thai herb search, treatment and 

advice functions. The first two functions were designed using the database query 

method while the advice function used ontology to define relationships among 

classes. The ontology classes in this study included: symptoms, personal information, 

anamnesis, provinces and Thai herbs. The system recommended appropriate herbs 

to treat symptoms based on users and inference rules. Another e-health system with 

Thai herb recommendation outputs used ontology to express domain knowledge of 

Thai herbs. The ontology classes displayed were person, Thai herbs, taste (of Thai 

herb), symptom, chronic disease and living places. The system provides 

recommended Thai herbs based on information received. 

  All of Thai herbal medicine or Thai traditional medicine literature 

reviewed was  developed by computer science experts/engineers. While, evaluation 

focused only on technical or function of the ontology-based system. The scopes of 

the ontology developments, from literatures above are not cover all classes and 

properties of Thai herbal medicine domain knowledge. Diagnosis, treatment and 

properties of herb based on Thai Traditional Medicine has not been developed. 

Although, one study included taste of Thai herb as an ontology class but it was not 

referred to as a basic properties of herbs or appropriate for herbs for personal 

symptoms. It was used only for recommending herbs which had taste preferred by 

users. There has been no study that describes the ontology of basic Thai traditional 
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 medicine knowledge or focuses on extracting Thai traditional medicine 

terminology. It is for this reason that this study will be conducted.  

 

 

6.2 Ontology in search engine development 

  Ontology can also apply in database and/or search engine 

development as shown in the following two reviews. 

 Design and Development of an Ontology Based Personal Web Search Engine 

(Sakthi Priya, Revathy, Pradeesh, & Rene Robin, 2012) 

  In this study, an onto ogy editing too  such as  rot g , an open source 

ontology editor and knowledge-based framework were used to develop a personal 

web search engine. This study was used to construct concepts/classes gathered from 

the World Knowledge Base (WKB) like Wikipedia, WordNet and other sources. 

Concepts/classes were converted into an ontology database. In this study, MS- 

Access was use as a database tool, to store all classes and subclasses of ontology. 

Figure 5 Example of Thai herbal medicine ontology (exempt  from (Prakittikornchai, 2007)) 
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 Search engine was evaluated by using 20 questions to receive feedback in terms 

of accessibility, navigation, security and efficiency.  

 Technological Resource Search Engine Based on Ontology (Wang, Mao, Dai, & 

Sun, 2010) 

  Traditional search engines based on keyword retrieval are low in 

precision, because of the lack of user understanding and received huge volume of 

result which can lead to information confusion. To solve these problems, this study 

examined the technological resource search engine based on ontology. In the whole 

system, the core data layer was developed by using ontology techniques to identify 

concepts, sub-classes, instances and relations. The system established a 

technological resource indexing according to the ontology base and then establishes 

technological resource indexing database. The result showed that it helped users to 

get more precision results and satisfied users better than traditional search engine. 

7. Database Perspective and Roles of domain ontologies in database design 

 7.1   The Database Perspective 

   Database system concerned with the storage, maintenance and 

retrieval of the data which is available in the system in explicit form. In database 

environment, each item or record is separated into several fields which contain the 

valued for a specific characteristic or attribute identifying the corresponding record 

which it is linked. The information retrieved will consist of all records or items which 

are exactly match with the keyword search. In this case, it is difficult to formulate 

precise to search keyword and the result may include items that may or may not  
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 match the information requests exactly. In ontology employed system, its 

objective is to achieve better procession and recall in the text retrieval system 

by query expansion through the use of semantically related-terms (Khan, 2000). 

Some ontology, it was shown to be potentially relevant to enhanced recall and get 

more precision result compare to general keyword search. 

7.2   Role of Domain Ontologies in Database Design 

   The database design process generally follows five steps: 

Planning and analysis, conceptual design, logical design, physical design and 

implementation. The developer collect information about requirements by review 

exist information and ended-users interview. Database tends to manage only some 

for some purpose or part of domain knowledge. In contrast, ontology are intended 

to give details and explain the world, to capture all domain knowledge and provide 

understanding of real world because it made of concepts, instances, properties, 

axioms and relationships. In case of the domain knowledge has various concepts or 

sources of information. Ontology is advantageous for data modeling and 

conceptualization according to the four characters of ontology: explicit, formalization, 

sharing and conceptualization (Wang, 2010). Ontology can be used to help people 

and machine to communicate concisely by facilitating the information exchange 

based on semantics rather than just on systax (Calegari & Pasi, 2010).  

   In searching for interested information and receive more 

precise result for user, personalized ontology can be applied. Personalized ontology 

is defined by performing a mapping between the relevant concepts extracted from 

the visited pages and the concepts of interest extracted from search queries. In 
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 (Calegari & Pasi, 2010), personal ontology is built by considering the relevant 

concepts extracted from the preferred web page after web search, the user’s 

queries and user’s preferred document. Resu t in extracting useful concepts defined 

in onto ogy and used to expand the user’s query for better  ocated re evant 

information, and ontology can be used to re-ranking the results produced by search 

engine according to the user interests. This methods can be applied to this study in 

extracting useful concepts from FAQs of TTM-IS which they can refer to ended-user 

prefer terms. This can improve user’s search  

8. Semantic search system and evaluation 

An evaluation technique of ontology to determine the efficiency of 

semantic search system can be measured in data retrieving model as precision and 

coverage. An experimental  approach will be apply for this stage by calculation the 

retrieved objects from the search system result compare to the amount of whole 

identified objects and relevant objects (in ontology). Correctness and coverage can 

be conceptualized as below. 

Precision refers to the ability of ontology in capturing concepts, classes 

and relationships correctly according to the frame knowledge. This can be calculated 

from equation describe below: 

Precision =  Number of relevant objects that are retrieved 
         Number of retrieved objects 
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 Coverage means all relevant concepts; classes and properties in the 
ontology adequately cover the concepts of the frame of knowledge. 

Coverage  =  Number of relevant objects that are retrieved 
      Number of relevant objects 
 

Precision and coverage ratio have range between 0-1. To measure overall 

precision and coverage of ontology, the frequently asked questions of TTM-IS were 

used to design the scenario for information retrieving in order to test the efficiency of 

ontology application. 

Table 1 Precesion and coverage score measurement 

Scale of measure Score Description 

precision 1 ontology-based search engine provide correct result 

according to the reference 

0 ontology-based cannot provide correct result 

according to the reference 

coverage 1 the result cover all relevant objects 

0 the result not cover any relevant objects 
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Chapter III 

METHODOLOGY 

 

The Thai herbal medicine search engine, based on an ontology of Thai herbal 

medicine and a semantic search system, has been  developed to assist information 

search by the of Thai herbal and Traditional Medicine Information Service (TTM-IS).. 

This ontology, is designed to be a knowledge information system  representing the 

domain knowledge of  Thai herbal medicine and identifying relationships among their 

terms and concepts. 

System Framework 

The system framework as shown in Fig. 6 consists of modules of a knowledge 

base, an ontology, a database and a user interface.  Ontology technology was used  

in creating conceptual knowledge for Thai herbal medicine. The herb database, 

which was initially  created with  MS Access, was exported to MySQL database 

servers. The database data was then integrated into the ontology to create the 

knowledge base in the RDF (Resource Description Framework) format by using 

Ontology Application Management (OAM) framework. In addition, the OAM semantic 

search application template is adopted in order to create the search system and user 

interface. After implementing all these steps, the user can perform the querying 

process on top of the provided SPARQL query facility. This chapter focuses on the 

scope of domain knowledge necessary for answering relevant queries regarding TTM. 
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Materials and Methods 

 Materials 
1) Hozo Ontology Editor, developed by the Institute of Scientific and 

Industrial Research, Osaka University, (Kozaki et al., 2007) 

2) Ontology Application Management (OAM), developed by the Language 

and Semantic Technology Laboratory, National Electronics and 

Computer Technology Center (NECTEC) (Buranarach, Thein, & Supnithi, 

2013) 

3) MySQL 5.0 

4) Microsoft Access 2010 

 

knowledge 
source 

Thai herb database 

Semantic search 
system 

Users 

Thai Herbal Medicine 

Ontology 

OAM Framework 

Data 

Mapping 

Ontology 
Application 
Management 

Herb 
data 

Concepts 

and 

relationshi

ps 

Figure 6 System framework 
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Methods 

The methods of this study involve three main steps,  

1) Verification of information need  

2) Ontology development 

3) Ontology evaluation 

 

1. Verification of information need 

 This step involved a surveying and an identifying the scope and types of 

information needed by  TTM-IS in answering questions recived from users. This 

was achieved by reviewing questionnaires filled by the staff of TTM-IS and in-

depth interviews with the Thai traditional doctors at Chao Phya Abhaibhubejhr 

Hospital.  

2. Ontology development 

   The methodology framework of ontology development. Is shown in Fig. 7 
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Figure 7 Ontology development framework 
 

 The   ontology development consists of three steps: 1) knowledge analysis 

and extraction 2) ontology development and 3) ontology implementation. The first 

step involved analyzing and extracting knowledge from experts, documents and 

materials at  Chao Phya Abhaibhubejhr Hospital.Triangulation was  applied in the 

data collection, analysis and extraction process to ensure the creditability and 

conformability of the study. Concepts resulting from this step was then used in the 

ontology development process. The second focuses on developing the ontology 

schema by using Hozo Ontology Editor as an editing tool. The schema was 

subsequently evaluated by experts to ensure the conformability and validity before 

the implementation step. The third step involved database development by using 

Microsoft Access, MySQL database, and the ontology schema; and data base 

mapping by employing Ontology Application Management (OAM) and semantic 
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ontology search system. The resulting semantic search system enables users to 

browse information on  herbal medicine.  

The following sections describe ontology development and evaluation in detail. 

2.1. Ontology development include the following steps: 

2.1.1.Extraction of  relevant information on  herbal medicine 

  The scope of knowledge of Thai herbal medicine and information 

collection was defined, and The concepts regarding medicinal plants were 

formulated  according to those found in TamraPramuanLakPhesatchakam 

(Watprachetuphol, 1978) and WetchasuksaPhaetThayasatSangkhep: Manual 

for Student of Traditional Medicine by Phraya Phitsanuprasatwet 

(PhrayaPhitsanuprasatwet, 1908). The concepts of illness/health problem 

and disease in TTM were extracted from PhaetsartSongkroh: Medical Wisdom 

and National Literary Heritage (Thai Language Institute, 1999) which has 

served as a key textbook on TTM containing a collection of  kamphi or  

medical treatises officially endorsed by the Ministry of Public Health and 

widely used as reference sources on Thai traditional medicine. It contains 

theories of Thai traditional medicine and pharmacy regarding diagnosis, 

treatment methods, causes of illness, herbal medicine preparations, etc. 

The numbers of herbal medicines according to the types of health 

problems included in this study are shown in Table 2. The scope of data 

collection was based on the types of health problems about which 
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questions are most frequently asked. The herbs and formulations in the 

database are from the drug lists of  Chao Phya Abhaibhubejhr Hospital.  

Table 2 Scope of data collection 

Health problem Herbs/ herbal remedies from the hospital drug list 

Gastrointestinal system 5 herbs/ 6 remedies 

Musculoskeletal system 2 herbs/ 4 remedies 

Respiratory tract system 1 herbs/ 5 remedies 

Diabetes 2 herbs/ 1 remedies 

Fever 3 herbs/ 5 remedies 

Total 13 herbs/ 21 remedies 

 

2.1.2. Identification of concepts/classes 

The concepts or classes of domain knowledge were enumerated for 

inclusion in the ontology. The knowledge domain in this study covers 

information of Herbal medicine-Herbs, Taste, Tri-That, Formulation, Indication, 

Preparation, Use Method and Clinical Warning.  All these concepts are 

contained in the knowledge base and linked to the relevant information in 

answering queries by users.  

2.1.3   Definition of the hierarchy of classes  

This step involved assigning the superclasses or subclasses 

relationships of classes, which are represented in a hierarchical form. The 
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knowledge hierarchy model was created by using an ontology editing tool, 

Hozo Ontology Editor . 

2.1.4  Definition of data properties and object properties 

In this step, the properties of the classes were assigned. There are two types 

of properties to be defined: data properties and object properties. The data type 

properties are used to describe the value type of the classes such as string, boolean, 

number, etc. The object properties are used to describe the association of two 

related concepts/classes in ontology. It provides more information of the attached 

superclass. All the properties provide more information about the attached class. 

2.1.5   Preparing the database on Thai herbal medicine  

The ontology schema was then exported from Hozo Ontology Editor 

to the Ontology Web Language (OWL) (Smith, Welty, & McGuinness, 2009), a  

representation language which is used as a representation language of THMO. 

Meanwhile, the Thai herbal medicine database created with MS Access was exported 

to MySQL database server in order to prepare data for data mapping in the next 

step. 

2.1.6   Mapping THMO with the Thai herbal medicine database and 

creating the knowledge base 

The data mapping process in this step used the Ontology Application 

Management (OAM) software tool . With support of OAM, mapping between the OWL 

ontology and the database schema can be performed using a graphical user 

interface. After the database-ontology mapping process, the tool allows creation of 
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the knowledge base in RDF format (RDF Working Group, 2007). In order to generate 

applications of THMO, the OAM semantic search application template was used in 

developing a concept-based search system for Thai herbal medicine, which allows 

user to browse and search for the relevant information. 

3. Ontology evaluation 

The evaluation of the ontology was conducted after the final schema of 

ontology had been completed. To test the validity of classes, subclasses, 

vocabularies and relationship identification in the ontology, experts from two 

professional groups, ontology engineers and Thai traditional doctors, were asked to 

fill out questionnaires to assess and make suggestions on the ontology schema. A 

focus group discussion was held specifically among the traditional doctors to achieve 

a consensus of opinion. At this meeting the contents of the ontology schema from 

the concepts, their relationships, the hierarchy of classes and subclasses were 

explained to them before they started the discussion and filled out the 

questionnaires afterward The  ontology schema which was improved according to 

the experts’ comments and suggests  was to be used for the implementation step.  

 An ‘expert’ here is defined as those who has  at least 3 years of work 

experience in his/her respective field and remains an active practitioner in that field. 

In all, eight experts, two ontology engineers   and six Thai traditional doctors, were 

enlisted to assess the Thai traditional medicine ontology. Evaluation criteria consists 

of correctness of classes; subclasses; properties identification; reliable and reusability 

of the ontology. 
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Evaluation criteria 

 Correctness refers to the degree to which the classes, subclasses and 

properties are properly defined with respect to the  domain 

knowledge. 

 Consistency refers to the degree to which there is no overlapping of 

the subclasses and sets of properties the ontology contains no classes 

which contain the same set of subclasses and no classes contain the 

same set of properties 

 Conciseness refers to the degree to which the classes, properties and 

relationships in the ontology are relevant to the domain knowledge 

and included in the ontology map. No identical names must be 

assigned to different classes, and l irrelevant classes, properties and 

relationships must be excluded.  

 Future development and reusability refers to the degree to which  

the ontology is reliable and reusable, and whether it can be applied 

to  other domain knowledge. 
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Theme list questions are as follow: 

1) Correctness   

 Does the ontology capture the concepts of Thai herbal 

medicine correctly? 

 Does the ontology capture the properties of Thai herbal 

medicine correctly?  

 Does the ontology capture the relationships between 

classes/subclasses of Thai herbal medicine correctly? 

 Does the ontology capture the data types? of Thai herbal 

medicine correctly? 

2) Consistency 

 Does the ontology include two or more concepts that 

share the same subclasses? 

 Are there any circularity errors found in the ontology? 

 Are there any inconsistencies of terms used in the 

ontology? 

3) Conciseness 

 Does the concepts in the ontology  fall outside the frame 

of the domain knowledge? 

 Does the properties in the ontologyfall outside the frame 

of the domain knowledge? 
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 Does the ontology capture the relationships between 

concepts outside the frame of domain knowledge 

correctly? 

4) Future development and reusability 

 Is the ontology reusable? 

 Can the ontology be applied with further application or to other 

domain knowledge? 

 

Data Analysis 

   Descriptive data analysis, mean and standard deviation were 
app ied in ca cu ating the experts’ eva uation scores. The degree of the experts’ 
opinion are classified as follows. 

 

Remark Score 

Strongly agree 5 

agree 4 

Neutral 3 

disagree 2 

Strongly disagree 1 

  



 

 

46 

Trustworthiness of the study  

 This study has adopted a set of procedures to enhance the trustworthiness of 

its findings in the following aspects:    

 To ensure creditability, triangulation was used in the extraction and 

conceptualization of data from various sources. 

 To ensure conformability, triangulation was employed to validate data 

gathered from the focus group discussion and those from the 

questionnaires filled out   by the experts during the ontology 

development process 

 To ensure the transferability or reusability of the study, the ontology 

was evaluated by experts by using questionnaires. 
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Chapter IV 

RESULT AND DISCUSSION 

This Chapter covers the following topics:  

1. Thai herbal medicine database 

2. Thai herbal medicine ontology 

3. Evaluation of ontology and semantic search system 

3.1. Ontology evaluation 

3.2. Semantic search system evaluation 

 

1. Thai herbal medicine database 

A Thai Herbal Database has been developed to store data on herbal 

medicine. The scope of data collection is described in chapter 1. Table 3 shows the 

data by different types of information in the database. 
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Table 3 data collection in Thai herbal database 

Data contained in Database Number of 

items List of plants  132 

List of herb ingredients (include plant, animal and material 

ingredients) 

139 

Herbal medicine and formulations 32 

List of health problems/illness 24 

List of indication 34 

 

2. Thai herbal medicine ontology (THMO)  

The knowledge base construction of Thai herbal medicine has been 

developed so called Thai herbal medicine ontology (THMO), contains 323 concepts 

which can be divided into three major components of ontology as follow: 

 2.1 Classes of Thai Herbal Medicine Ontology (THMO) 

 2.2 Object properties 

 2.3 Data properties 

2.1 Classes of Thai Herbal Medicine Ontology (THMO) 

THMO consists of 10 major classes: Formulation, Indication, Adverse 

Reaction, Finished Product Form, Herb Material, Clinical Warning, Taste, Tri-That, 

Health Problem, Use Method and Formulation preparation for use. 
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1) The Herb material class represents the materials used for the medicinal 

purposes according to two of the official Thai traditional medical books, 

TamraPramuanLakPhesatchakam (ต าราประมวลหลักเภสัชกรรม) 

(Watphrachetupol, 1978) and Wetchasuksa, phaetthayasatsangkhep (เวช

ศาสตร์ศึกษา แพทยศาสตร์สังเขป): Manual for student of Thai traditional 

medicine (Thai Language Institute, 1999).  The main component of herb 

material is the Plant material. It represents information of plants under 

heading include plant botanical name, synonym, taste of plant, part of 

plant use as medicine and clinical warning of plant. Other types of 

materials used in Thai pharmacy are animal materials and mineral 

materials, were also defined under this class as shown in Fig.8 

 

Figure 8 A Herb material class 
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2) The Taste class is defined according to the principle of Thai traditional 

pharmacy principle (Watphrachetupol, 1978)  in which the tastes of herb 

are not merely sensation on the tongue but indicate their medicinal 

properties. When a traditional doctor prescribes herbs or makes herbal 

remedies for their patients, taste is one of th factors which they usually 

consider. Here tastes are classified according to two principles. The first 

divides tastes into three major sensations: hot, cool and su-khum (mild 

taste). The second classifies them into nine medicinal tastes: sour, sweet, 

astringent, bitter, salty, spicy, oily, maobua (เมาเบื่อ) and, mild and fragrant 

(หอมเย็น). The class hierarchy of tastes is shown in Fig.9 

 

 

  

Figure 9 Hierarchy of Taste class 
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3) The Tri-That (ตรีธาตุ) class represents the concept of the three body 

elements namely; Vata, Pitta and Kapha. The Tri-That theory is one of 

foremost classification concepts of body elements in Thai traditional 

medical text, influenced by Ayurveda (Bamber, 1989).  When the balance 

of these elements is disturbed, symptoms and illnesses will occur. The 

relationships between Taste and Tri-That are represented as ‘aggravation’ 

and ‘dep etion’ properties. 

 

 

Figure 10 Tri That class and effect to Tri That class 

 

 

4) The Formulation class is the main class in THMO.  It aimed to represent 

necessary information available for users, including information of 

ingredients, indication, regimen, clinical warning, adverse reactions and 

dosage form of the herbal formulation. This class serves as a connecting 

class of important concepts in THMO. The relationships among the classes 

obtained through the object properties are shown in Fig.11 
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5) The Use method class conceptualizes the methods of administration 

covering all the route of herbs or herbal formulations are taken into the 

body as practiced in Thai traditional pharmacy and folk medicine. 

Although, Thai traditional pharmacy textbooks describe 23 methods of 

administration, other unusual methods including roasting, sudation, and 

body wrapping are practiced by folk doctors and people in communities 

around the country. These practices, though not officially recorded, are 

also included under this class. The conceptualized of all the method was 

achieved by a survey and interviews with traditional and folk medicine 

Figure 11 The Formulation class and part-of relationships 
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practitioners conducted by Dr. Supaporn Pitiporn, Chao Phya 

Abhaibhubejhr Hospital Foundation [(Pitiporn, 2011), (Pitiporn, 2012) and 

(Pitiporn, 2014)].  The taxonomy of the Use Method is shown in Fig.12 

 

 
 

6) The Health problem class represents groups of health problems in 

accordance with Thai traditional medicine as well as the major systems of 

the body as described in convention medicine. THMO has classified Thai 

traditional diseases such as “Ka-sai” in the systematic symptom and 

disease sub-class. “Ka-sai’ is a disease unique to Thai traditional context, 

affecting has several organs and causing a  wide range of symptoms. 

Additionally, Fever, Element deficiency (That Phi Kan, ธาตุพิการ) and 

RokLom (โรคลม) are the common illnesses frequently mentioned in 

several textbooks and are conceptualized in this ontology. The 

Figure 12 the Use method class 
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relationship between health problems and formulations are established 

by means of the Indication concept via the relationship of  

hasHealthProblem. 

 

 

7) Indication class represents the recommended uses of formulation for 

treating of health problems and, regimens of the formulas. Regimen class 

contains information of administration time and frequency of using the 

formulation. 

Figure 13 The Health problem hierarchy 
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Figure 14 Indication class 

 

8) Finished Product Form class represents the classification of the forms of 

herbal product used in Thai herbal medicine classified according to the 

physical form of products.  

 

 

Figure 15 Finish Product Form class 
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9) Formulation Preparation For Use represents the methods of preparation 

of herbal medicine for use as shown in Fig.16. Some forms of finished 

products or dosage forms, such as dried herbs and fresh herbs, require 

preparation steps before administration. These preparation methods 

include those described in Thai traditional pharmacy textbooks as well as 

common preparation practices such as fermentation with sugar, salt or 

honey. 

 

 

Figure 16 Formulation Preparation For Use 
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10)  Plant Usage represents plant parts used in herbal formulations. Different 

part of the same plant may differ in medicinal properties or potency. 

Herb parts are classified according to plant morphology as shown in Fig. 

17 

 

 

Figure 17 Plant Usage class 
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11)  Adverse reaction class represents the adverse reactions associated with 

herbs or formulations. These are classified by severity into three sub-

classes: mild, moderate and severe as shown in Fig.18 

 

Figure 18 Adverse Reaction class 

 

12)  Clinical Warning class represents warnings for herbs or formulations 

including contraindication, precaution and other special conditions of 

user.  

 

 

 

 

 

Figure 19 Clinical Warning class 
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13)  Special Condition class represents cautions against using herbs or herbal 

formulations in certain grop of people and conditions or for certain period 

of time. These conditions include pregnancy stage, breastfeeding period, 

age and other medicines that might contraindicate with the herbs or 

formulations. 

 

Figure 20 Special Condition Class 
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The list of major concepts as shown in Table 4 

Table 4 THMO concept description 

 Concepts Description 

1 Herb Material Medicinal material in formulation, include plant material, 

animal material and mineral material 

2 Taste A property of herb material which can refer to the treatment 

properties 

3 Tri-That A classification of body elements according to Thai 

Traditional Medicine theory, contain Vata, Pitta and Kapha. 

4 Formulation A combination of herbal material in treatment of health 

problems 

5 Use method Methods of administration the herbal formulation in to the 

body according to the administration route 

6 Health problem List of health problems according to body system which 

include health problem in Thai Traditional Medicine 

Textbooks 

7 Indication  Recommended uses of the formulation for treating  illness 

8 Adverse reaction Adverse event related to herbs or formulations 

9 Finished Product 

Form 

The form or dosage form of products made from herbs 

10 Clinical warning Warning information of herbs or formulations 
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2.2 Object properties 

Object properties indicates relationships between classes in the 

ontology. In THMO, object properties are described as shown in Table 5 

Table 5 Objective properties description 
 
 Object properties Description 

1 hasPlant provides any of plant information which include 

plant botanical name, taste of plant and part of 

plant use as herb material  

2 HasBotanicalName Provide botanical name of plants 

3 hasTaste Provide taste information of plants 

4 hasTasteMajor Provide taste major of plants 

5 hasPartofPlant Relate Plant Material with Plant Usage. It describe 

part of plant which has medicinal properties 

6 hasTasteEffect Relate Taste with the Effect of Taste to Tri-That 

which can be describe in two type-aggravation and 

depletion 

7 hasIndication Relate the Formulation with the indication of the 

plant or formulation 

8 hasRegimen Describe the regimen of indication 

9 hasAdverseReaction Relate the Formulation with the Adverse reaction 

of formulation  
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 Object properties Description 

10 hasDosageForm Relate the Formulation with the Dosage of the 

formulation of Thai tradition medicine 

11 hasClinicalWarning Relate the Formulation with the clinical warning of 

plant or the Formulation 

12 hasSpecialCondition Relate special condition with the Clinical Warning 

13 hasUseMethod Relate the Dosage form with the Use direction of 

the formulation 

14 HasAdministrationRoute Provide administration route information of each 

use method 

15 hasFormulationPreparation Relate the Use direction with the Formulation 

preparation of herbal medicine  

16 hasHealthProblem Provide health problem of indication 

17 hasPlantIngrdredient Provide plant ingredient in formulation 

18 hasPregnancy Provide pregnancy status with related to clinical 

warning 

19 hasAgeGroup Provide age group with related to clinical warning 

20 hasTakeMedicine Provide medicine which could have interaction 

with formulation in term of clinical warning 
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2.3 Data properties 

 The data type properties describes the value type of the classes which can 

be categorized including string, Boolean or number. For example, the data properties 

of the ‘common name’ and ‘trade name’ of the  ormu ation c ass (as in the name 

or trade name of the formu ation) are string. The ‘name’ is a c ass with va ue type 

String.  The detail of data properties of THMO describe are shown in Table 6. 

Table 6 Data properties description 
 
 Data 

properties 

Type of 

Data 

Description 

1 Genus String Text describe genus of plant 

2 Species String  Text describe species of plant 

3 Plant name 

Author 

String Text describe author of plant 

4 Family String Text describe family of plant 

5 Formulation 

common 

name 

String Text describe the common name of the herbal 

formulation 

 

6 Amount Integer Number indicate amount of herbal material use in 

the herbal formulation 

7 unit String Text describe unit of herbal material use in the 

herbal formulation 

 



 

 

64 

 Data 

properties 

Type of 

Data 

Description 

8 Dose String Text describe the dose of herbal medicine use for 

treatment of illness 

9 Comment String Text describe  

10 Symptom 

manifestation     

(of adverse 

reaction) 

String Text describe the adverse reaction symptom 

manifestation of  

11 Reason (of 

clinical 

warning) 

String Text describe the reason of the clinical warning in 

terms of precaution and contraindication 

12 Instruction 

detail 

String Text provide more information of use direction 
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3. Evaluation of ontology and sematic search system application 

3.1 Evaluation of ontology 

 The final version of ontology was obtained after the ontology schema had 
been evaluated by experts to test the validity of concepts, classes, subclass, object 
properties and relationship identification. The evaluation scores are classified as 
shown in Table 7 

Table 7 Experts evaluation scores 

Corresponding remark Score 

Strongly agree 4.50-5.00 

Agree 3.50-4.49 

Neutral 2.50-3.49 

Disagree 1.50-2.29 

Strongly agree 1.00-1.49 

 

 Two groups of experts were asked to evaluate the ontology in the following 
aspect:  

1) validity of scope determination 

2) validity of class identification 

3) validity of property identification 

4) Future development and reusability 
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3.1.1 Experts opinion on proper of scope determination 

Table 8 Scope determiation evaluation 

Evaluation of scope determination Ontology 
experts 

Traditional 
Doctors 

 ̅ SD  ̅ SD 

The scope match with the information need 
of TTM-IS 

  
4.50 0.71 4.33 0.47 

The scope appropriate to the knowledge 
domain 

 
4.50 0.71 3.83 0.37 

The scope can be applied with the search 
system of TTM-IS 

 
4.50 0.71 4.50 0.50 

The concepts used are reasonable    4.00 0.00 4.33 0.75 

The superclass is appropriate to the scope   4.50 0.71 3.83 0.37 

Total   4.40 0.32 4.17 0.49 

Overall satisfaction   ̅=4.29, SD =0.48 

  

As shown in Table 8, all the experts agreed with the scope determination of 

Thai herbal medicine ontology. The total average score is 4.29 with a standard 

deviation of 0.48. 

  



 

 

67 

3.1.2 Experts opinion on class identification 

Table 9 Class identification evaluation 

Evaluation of class identification Ontology 
experts 

Traditional 
Doctors 

 ̅ SD  ̅ SD 

Subclasses identification are correct   3.50 0.71 3.83 0.69 

The type of data properties are correct  4.00 0.00 4.83 0.37 

Terminology used in ontology are 
appropriate 

 
4.00 0.00 4.17 0.37 

Values constraint of ontology are correct 
and  appropriate 

  
4.00 1.41 4.33 0.47 

Total   3.88 0.53 4.29 0.48 

Overall satisfaction   ̅=4.09, SD =0.51 

  

As shown in Table 9, all the experts agreed with the identification of classes 

and subclasses. The total average score is 4.09 with standard deviation of 0.51. The 

experts also agreed with the identification of data properties, terms used in ontology 

and the value constraint of the ontology. 
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3.1.3 Experts opinion on property identification 

Table 10 Properties identification evaluation 

Evaluation of property identification Ontology 
experts 

Traditional 
Doctors 

 ̅ SD  ̅ SD 

Properties defined are related to 
concepts 

  
4.50 0.71 4.17 0.69 

Relationships defined for each concept is 
correct 

 
4.50 0.71 4.50 0.50 

Relationships have no constraint  4.00 0.00 4.50 0.50 

Total   4.33 0.47 4.39 0.56 

Overall satisfaction   ̅=4.36, SD =0.52 

 

As shown in Table 10, all the experts agreed with property identification. The 

total average score is 4.36 with standard deviation of 0.52. They also agreed with 

relationship identification and that all relationships have no constraint.
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3.1.4 Expert opinion of future development and reusability of Thai 
herbal medicine ontology 

Table 11 Future development and reusability evaluation 

Evaluation of future development and reusability  
 

Ontology 
experts 

Traditional 
Doctors 

 ̅ SD  ̅ SD 

The ontology is reliable   4.50 0.71 4.50 0.50 

The ontology can be reused and applied with 
other medical ontology 

 
4.50 0.71 4.67 0.47 

Total   4.50 0.71 4.58 0.49 

Overall satisfaction   ̅=4.54, SD =0.60 

 

As shown in Table 11, the all experts strongly agreed with future 

development and reusability of the ontology. The total average score is 4.54 with a 

standard deviation of  0.61.  
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3.2 Semantic search system function 

This section presents an implementation of prototype of semantic search to 

discover relationship concepts in user query and to perform search process by using 

user concepts. The Semantic Ontology Search (SOS), a sematic search system 

application which was developed by NECTEC, was used as a user interface to 

perform querying and searching for herbal medicine information. The system allows 

users to select the searching criteria either by concepts-based query or keyword-base 

query.  

 

 

Figure 21 Sematic Ontology Search application initial screen 
 

 

The information source is a MySQL database which was developed 
exclusively for this study, covering diseases and herbal medicines as mentioned in 
chapter 3. 
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The initial search screen has shown in Fig.21.  To start a search, the user 

would choose the desired concepts or that related to the question. For example, to 

query for herbs/formulations to treat fever, the user can select Formulation in the 

drop down box, choose Health Problem and then Fever respectively. The user can 

select other health problems in the same manner, and the system will start 

searching automatically. The search screen is shown in Fig.22 

 

 

Figure 22 Searching screen from Semantic Ontology Search 
 
 
The efficiency of the sematic search system application has not been applied 

in this study. This step can be perform in the future study to proof the ability of the 

semantic ontology search (SOS) in retrieving correct answer in the scope of the 

ontology for TTM-IS. This study recommend the use of frequently asked question 

which retrieved by TTM-IS to design the scenarios for evaluation the performance of 

the system according to the precision and coverage criteria suggested in Chapter 2. 

The scenario questions for testing the performance of THMO are shown in Table 12.  
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Table 12 Scenarion questions 

Scenario Questions Related 

concepts in 

THMO 

1 What is herbal formulation to treat 

health problems include: 

- Fever 

- Musculoskeletal problem 

- Gastrointestinal problem 

- Respiratory tract problem 

- Diabetes 

Formulation, 

Health problem 

2 Which herbs/ herbal formulations 

cannot use during pregnancy? 

Clinical warning, 

Women stage 

3 Which herbs/ herbal formulations 

cannot use during breast feeding? 

Clinical warning, 

Women stage 

4 What are the ingredients of herbal 

formulations such as: 

   -    Pet sang kat 

- Ya-kae-ammapreuk-ammapart

(ยาแก้อัมพฤกษ์อัมพาต) 

- Pra-sa-ka-prao(ประสะกะเพรา) 

Formulation, 

Plant Ingredient 

5 Which are hot taste herbs? Plant, 

Taste 

 



 

 

73 

Scenario Questions Related 

concepts in 

THMO 

6 What are the adverse reactions of 

hers/herbal formulation? such as: 

- Bitter cucumber (มะระขี้นก) 

- Ginger 

- Thao wan prieng (เถาวัลย์เปรียง) 

- Sa hat thara (สหัสธารา) 

Formulation, 

Adverse reaction 

7 What are the herbs/herbal 

formulations should be careful while 

taking warfarin? 

Formulation, 

Clinical warning 

 

8 Which are herbs/herbal formulations 

for treatment of fever in children? 

Formulation, 

Indication, 

Regimen, 

Health problem 

9 What is a regimen of Turmeric for 

treatment of flatulence? 

Indication, 

Regimen 

10 Which are herbs/ herbal 

formulations can be prepared 

byboiling method? 

Finished product 

form 
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Chapter V 

CONCLUSION 

 

This study has developed a Thai Herbal Medicine Ontology that 

conceptualizes the formal domain knowledge of herbal medicine in order  to 

support the consultation services provided by  Thai Traditional Medicine Information 

Service (TTM-IS) regarding information search and retrieval. The Thai Herbal Medicine 

Ontology (THMO) has been developed, featuring the practices and theories of Thai 

traditional medicine as well as Thai folk remedies. It is intended to be a reference 

model of Thai traditional medicine knowledge. This semantic search application can 

assist the work of healthcare professionals at TTM-IS with respect to information 

search by means of a concept-based search system. 

Contributions of the study 

This study hopes the development of this ontology-based search system would o 

make significant contribution to the advancement and utilization of  Thai herbal 

medicine in a few ways. First, it has constructed a  taxonomy of concepts that  

would greatly enhance knowledge and  understanding of Thai traditional medicine 

and provide a valuable tool for search systems in this field.  The utilization of 

ontology techniques to identify key concepts and relationships among concepts in 

Thai herbal medicine has created an explicit form of this domain knowledge.  The 

ontology, which has been validated and tested for credibility, conformability, 
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transferability and reusability, holds potential for building upon or linking to related 

ontologies  in the future.      

Second, this study has developed a MySQL-based database of Thai herbal 

medicine. When integrated with the ontology, this database has created a knowledge 

base in the RDF (Resource Description Framework) format, using OAM, an ontology 

mapping tool.  

Third, this study has adopted the OAM semantic search application template 

in order to create a semantic search system with  a user interface that will be a 

prototype for other ontology-based search systems on Thai traditional medicine and 

herbal remedies. . 

Limitations of the study 

1. The Sematic Ontology Search (SOS) is a prototype of search system developed to 

demonstrate the usefulness of an ontology of  Thai herbal medicine ontology in 

support information search on the subject. . Although, the concept-based search 

can retrieve precise and coverage answers for the end user.  the search process 

may still be too complicated for general users compared to  search engine such 

as Google or Yahoo with which they can just type keywords for a search. By 

contrast, to be able to use SOS effectively, the user must understand which 

concepts represent the key words about which they want to know. Therefore, 

any users of this search system  should be trained in the ontology schema and 

system function to attain  accurate search results. The user interface which is 

available and used to develop the sematic search system in this study is 

designed for general purposes rather than for specified fields of knowledge such 
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as  Thai herbal medicine. Consequently, information display of  search results 

such as formulation ingredients, indications or clinical warnings are not user- 

friendly as it is difficult to read and not attractive. This expected to be improved 

in the new version of semantic ontology search.  

2. To make this study manageable, information  in the database is representative 

rather than comprehensive.  It covers only 133 plants and 23 formulations. A vast 

amount of data must be added in the database in the future if TTM-IS are to take 

full advantage of this search system   

3. Large volume of data may slow down the search speed of the current version of 

SOS. The efficiency of search with THMO would benefit from improvements in its 

next version.   

Future development 

To further develop THMO into a truly comprehensive application, the 

ontology of Thai herbal medicine needs to be expanded in its depth and breadth. 

For example, to increase the depth, the hierarchy of health problems should be 

extended by adding more subclasses conceptualized from a much wider range of 

illnesses and diseases.  . This, however, is contingent upon a systematic classification 

of diseases according to Thai traditional medical theories, which is not yet available. 

Therefore, high priority should be given to research to build such a taxonomy of 

diseases.  

While a larger number of experts in herbal medicine should be involved to 

refine the ontology, the participation of experts from other related fields, specifically 
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Thai traditional medicine would broaden its scope, establishing links between THMO 

and other domains of knowledge such as medical knowledge, plant pharmacology, 

plant phytochemistry or ethno-botany. Furthermore, it could be branched out into 

other useful information systems such as  a herbal medicine literature search system, 

a recommendation system and decision support applications.   

Finally, further development of THMO should concern terminology 

standardization and evaluation of its efficiency as an informational retrieval model in 

terms of precision, recall and/or F-measure. 
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แบบประเมินเพ่ือการวิจยั 
เร่ือง การพฒันาออนโทโลยีสมนุไพรของศนูยข้์อมลูข่าวสารการแพทยแ์ผนไทยของ

โรงพยาบาลเจ้าพระยาอภยัภเูบศร 
………………………………………………………… 

ค าช้ีแจง 
 แบบประเมนิชุดนี้เป็นแบบสอบถามความคดิเหน็เกีย่วกบัต้นแบบออนโทโลยสีมุนไพรไทยที่
เป็นตน้แบบของการพฒันาระบบสบืคน้ขอ้มลูสมุนไพรของศนูยข์อ้มลูขา่วสารการแพทยแ์ผนไทยของ
โรงพยาบาลเจา้พระยาอภยัภเูบศร  ออนโทโลยทีีพ่ฒันาขึน้เพื่อใชเ้ป็นตน้แบบของพฒันาระบบสบืคน้
และการจัดการความรู้ที่สอดคล้องกบัการท างานของศูนย์ขอ้มูลข่าวสารการแพทย์แผนไทย โดย
ความเหน็ของผู้เชีย่วชาญจะช่วยพฒันาให้โครงสรา้งออนโทโลยมีคีวามถูกต้อง สมบูรณ์ และน าไป
พฒันาต่อยอดไดต้่อไป 

 
วตัถปุระสงคข์องแบบสอบถาม 

1.**เพื่อประเมนิโครงสรา้งออนโทโลยสีมุนไพรไทยของศนูย์ขอ้มลูข่าวสารการแพทยแ์ผนไทย
ของโรงพยาบาลเจา้พระยาอภยัภเูบศร 
   2.**เพือ่น าผลการประเมนิโครงสรา้งออนโทโลย ีและขอ้เสนอแนะจากผูเ้ชีย่วชาญมาประยุกต์ใช้
ในการพฒันาระบบสบืค้นและการจดัการความรู้ที่สอดคล้องกบัการท างานของศูนย์ขอ้มูลข่าวสาร
การแพทยแ์ผนไทยของโรงพยาบาลเจา้พระยาอภยัภเูบศร  
 
ค าช้ีแจงในการตอบแบบประเมิน 

1. แบบสอบถามมทีัง้หมด 3 ตอน ประกอบดว้ย 
 ตอนที ่1. ขอ้มลูสถานภาพสว่นบุคคล 
 ตอนที ่2. ขอ้มลูการประเมนิโครงสรา้งออนโทโลย ี
 ตอนที ่3. ขอ้เสนอแนะเพิม่เตมิ 

2. แบบสอบถามเป็นส่วนหนึ่งของการศกึษาวจิยัเรื่องการพฒันาออนโทโลยสีมุนไพรของศนูย์
ขอ้มลูขา่วสารการแพทยแ์ผนไทยของโรงพยาบาลเจา้พระยาอภยัภเูบศร  

3. โปรดตอบแบบสอบถามทกุขอ้ตามความเป็นจรงิ และขอ้มลูของทา่นจะเป็นความลบั 
 

ผูว้จิยัขอขอบคณุผูเ้ชีย่วชาญทกุทา่น ทีใ่หค้วามรว่มมอืในการตอบแบบสอบถามมา ณ โอกาสนี้ 
  
 
 
 

(นางวจันา  ตัง้ความเพยีร) 
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   นิสติระดบับณัฑติศกึษา สาขาวชิาเภสชัศาสตรส์งัคมและการบรหิาร 
         คณะเภสชัศาสตร ์จุฬาลงกรณ์มหาวทิยาลยั 

……………………………………………………………………………………………………………… 
ตอนท่ี 1 แบบสอบถามสถานภาพส่วนบคุคล 
ค าชีแ้จง โปรดระบุขอ้มลูสถานภาพของทา่นลงในชอ่งว่าง  

1.1 ชื่ อ ……………………………………………
นามสกลุ.….…...…………...………………………… 
 

1.2 ร ะ ดั บ ก า ร ศึ ก ษ า ………….……………………….....
สาขา……………………....………..………….  มหาวิทยาลัย /สถาบันที่ส า เ ร็จ
การศกึษา……………………………………………..……………………………. 

 

1.3 ส ถ า น ที่
ท างาน…..………………………………………….……….………………………………. 

………………………………………………………………………………………...……………………
…….. 
………………………………………………………………………………………...……………………
…….. 

1.4 ต าแหน่ง……..………………………………………………..………...……………………
………. 
 

1.5 ความรู/้ความช านาญของทา่น (ตอบไดม้ากกว่า 1 ขอ้) 
        ผูเ้ชีย่วชาญดา้นวศิวกรรมความรู ้               ผูเ้ชีย่วชาญดา้นSemantic web   
        ผูเ้ชีย่วชาญดา้นการออกแบบและพฒันาออนโทโลย ี               นกัสารสนเทศ 
        นกัวชิาการ/นกัวจิยั                                 อืน่ๆ 
ในกรณีเลอืกอืน่ ๆ โปรดระบ…ุ..…………………………………………………………………….…….. 
………………………………………………………………………………………………………………. 

1.6 ประสบการณ์ท างาน …………………ปี  
1.7 ส ถ า น ที่ ติ ด ต่ อ ที่ ท่ า น

สะดวก…………………………………………………………………………… 
……………………………………………………………………………………………………………….
……………………………………………………………………………Tel.……………………………
……………… 
 1.8   E-mail : 
………………………………………………..…………...……………………………… 
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ตอนท่ี 2 แบบสอบถามด้านการออกแบบโครงสร้างออนโทโลยี 
ค าชีแ้จง กรณุาท าเครือ่งหมาย  ลงในชอ่งว่างทีต่รงกบัระดบัความคดิเหน็ของท่านมากทีสุ่ดเพยีงขอ้
เดยีว โปรดตอบทกุขอ้ 
 ระดบัความคดิเหน็มากทีส่ดุ(5)  หมายถงึ  ขอ้ความตรงกบัความคดิเหน็ระดบัมากทีส่ดุ 
 ระดบัความคดิเหน็มาก(4)        หมายถงึ  ขอ้ความตรงกบัความคดิเหน็ระดบัมาก  
 ระดบัความคดิเหน็ปานกลาง(3) หมายถงึ  ขอ้ความตรงกบัความคดิเหน็ระดบัปานกลาง 
 ระดบัความคดิเหน็น้อย(2)        หมายถงึ  ขอ้ความตรงกบัความคดิเหน็ระดบัน้อย  
 ระดบัความคดิเหน็น้อยทีส่ดุ(1)  หมายถงึ  ขอ้ความตรงกบัความคดิเหน็ระดบัน้อยทีส่ดุ 
ค าช้ีแจงอธิบายความหมายและขอบเขตการศึกษาวิจยั 

1. สมุนไพร หมายถงึ ผลติภณัฑ์ธรรมชาตทิไีด้จากพชื สตัว์ หรอืแร่ธาตุซึ่งน ามาใชท้ ายาได ้
หรอืใชผ้สมกนัตามต ารบัยาเพือ่บ าบดัโรคหรอืบ ารงุรา่งกาย 

2. ออนโทโลย ี (Ontology) หมายถงึ การบรรยายแนวคดิ หรอืขอบเขต(Concepts) ของสิง่ที่
สนใจ  สามารถแสดงโดยค าศพัท ์(Vocabulary) และประโยค (Sentence) โดยการก าหนดคุณสมบตั ิ
(Property) ที่เกีย่วขอ้งกบัแนวคดิ และลกัษณะความสมัพนัธ์ (Relationships) รวมทัง้ตรรกะของ
ความสมัพนัธต์่าง ๆ เพือ่การสรา้งความหมาย (Tom Gruber, 2007)   

3. คอนเซพท ์(Concept) หมายถงึ แนวคดิในขอบเขตทีส่นใจ คอืสมุนไพรไทยทีจ่ะใชเ้พื่อการ
สบืคน้ของศนูยข์อ้มลูขา่วสารการแพทยแ์ผนไทย รพ.เจา้พระยาอภยัภเูบศร 

4. คณุสมบตั ิ(Properties) หมายถงึ คณุสมบตัติ่าง ๆ ทีม่คีวามเกีย่วขอ้งสมัพนัธก์นักบัแนวคดิ 
(Concepts) เพือ่ใชใ้นการอธบิายแนวคดิทัง้หมด  

5. ความสมัพนัธ ์(Relationship) หมายถงึ การน าเสนอความสมัพนัธร์ะหว่างแนวคดิกบัแนวคดิ
ในขอบเขตทีส่นใจ 

6. ค่าอนิสแตนซ์ (Instance) หมายถงึ ค าศพัทต์่างๆ ทีม่กีารก าหนดนิยามความหมายภายใน              
ออนโทโลย ี
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ข้อ ประเดน็ข้อค าถาม 

ระดบัความคิดเหน็ 

ข้อเสนอแนะ 

มา
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 (5

) 

มา
ก 

(4
) 

 ปา
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ง 3

) 

น้อ
ย 

(2
) 

น้อ
ยท

ีส่ดุ
(1

) 

กระบวนการระบขุอบเขตและวตัถปุระสงคข์องการพฒันา (Determine Scope) 
1.  อ อ น โ ท โ ล ยี (Ontology) ที่

ออกแบบพฒันามคีวามสอดคลอ้ง
กับขอบเขต(Domain) สมุนไพร
ของศนูยข์อ้มลูขา่วสารการแพทย์
แผนไทยของรพ.เจ้าพระยาอภยั
ภเูบศร 

      

2.  ออนโทโลยีที่ออกแบบพัฒนามี
ความเหมาะสมของข้อมูลกับ
ขอบเขต(Domain) สมนุไพรไทย 

      

3.  ออนโทโลยีที่ออกแบบพัฒนามี
ความเหมาะสมทีส่ามารถน าไปใช้
ประยุกต์ในระบบสืบค้นข้อมูล
ของศนูยข์อ้มลูขา่วสารการแพทย์
แผนไทยของรพ.เจ้าพระยาอภยั
ภเูบศร 
 
 
 
 

      
 
 
 
 
 
 
 

กระบวนการก าหนดคลาสหรือคอนเซพท์ของโดเมนท่ีสนใจ (Define Classes) 
4. ออนโทโลยีที่ออกแบบพัฒนามี

ความเหมาะสมในการก าหนด
แนวคิด (Concepts) ที่สามารถ
อธิบายรายละเอียดข้อมูลได้
อยา่งมเีหตุผล 

      

5. ออนโทโลยีมีการจัดแบ่งคลาส
เฉพาะ (Super-class) ได้อย่าง
ถกูตอ้งเหมาะสม 
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ข้อ ประเดน็ข้อค าถาม 

ระดบัความคิดเหน็ 

ข้อเสนอแนะ 

มา
กท

ีส่ดุ
 (5

) 

มา
ก 

(4
) 

 ปา
นก

ลา
ง 3

) 

น้อ
ย 

(2
) 

น้อ
ยท

ีส่ดุ
(1

) 

กระบวนการก าหนดคลาสหรือคอนเซพท์ของโดเมนท่ีสนใจ (Define Classes) 
6. ออนโทโลยีมีการจัดแบ่งคลาส

ย่อย(Subclass) ได้อย่างถูกต้อง
เหมาะสม 

      

7. ออนโทโลยีที่ออกแบบพฒันามี
การก าหนดประเภทของข้อมูล 
(data type) ที่ถูกต้องและ
เหมาะสม   

      

8. ออนโทโลยีที่ออกแบบพฒันามี
การก าหนดค าศัพท์ (Term)ได้
อยา่งเหมาะสม 

      

9. ออนโทโลยีที่ออกแบบพฒันามี
ก า รก าหนดค่ า ขอ งข้อมู ล ที่
ส า ม า ร ถ ใ ช้ ไ ด้ (values 
constraint) ได้สอดคล้องและ
เหมาะสม 

      

กระบวนการก าหนดคณุสมบติัของคลาส (Define Properties) 
10. ออนโทโลยีที่ออกแบบพฒันามี

การก าหนดคุณสมบัติต่ า งๆ
(Properties)               ที่
เกี่ยวข้องสัมพันธ์กับแนวคิด
สามารถใชใ้นการอธบิายแนวคดิ
ไดอ้ยา่งถกูตอ้งและชดัเจน 

      

11. ออนโทโลยีที่ออกแบบพฒันามี
ความเหมาะสมของความสมัพนัธ์
(Relationships) ระหว่างแนวคดิ
ใ น ข อ บ เ ข ต ที่ ส น ใ จ แ บ บ
ความสมัพนัธท์ีเ่กีย่วขอ้งไดอ้ย่าง
เหมาะสม   
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ข้อ ประเดน็ข้อค าถาม 
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กระบวนการก าหนดคณุสมบติัของคลาส (Define Properties) (ต่อ) 
12. ออนโทโลยีที่ออกแบบพัฒนามี

รปูแบบความสมัพนัธ์ทีเ่หมาะสม 
และไมข่ดัแยง้กนั 

      

การประยกุตใ์ช้และการพฒันาโครงสร้างออนโทโลยีในอนาคต 
13. โครงสรา้งออนโทโลยทีีอ่อกแบบ

พัฒ น า มี ค ว า ม ถู ก ต้ อ ง แ ล ะ
น่าเชือ่ถอื 

      

14. ออนโทโลยีที่ออกแบบพัฒนามี
ความสามารถในการประยุกต์ใช้
เ พื่ อ ก า ร พัฒ น า ร ะ บ บ อื่ น ๆ
(Reused) ที่เกี่ยวข้องกบัโดเมน
ระบบการแพทย์แผนไทยหรือ
แผนปัจจุบนัได ้

      

 
ตอนท่ี 3 ข้อเสนอแนะเพ่ิมเติม 
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
……………………… 
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
…………………………………………………………………………………………………………….…
……………………… 
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
……………………… 
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