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ABSTRACT. Using the techniques and theories of natural language processing (NLP), this
paper puts forward research ideas and methods to automatically build domain ontologies
based on text content. And for the clinical medical domain of modern medicine, this paper
also constructs a concept system with multidimensional model by restructuring and uti-
lizing the generally acknowledged domain knowledge, realizes the automatic construction
and acquisition of modern medical knowledge descriptive system. Furthermore, in the
ontology evolution, this paper comes up with an automatic method of retrieving attribute
values based on Internet, which makes up for the defects of limited information and slow
update in the automatic ontology construction based on single text. Our methods have
achieved good results, and further provide theoretical foundation and technical support to
automatic construction of professional domain ontologies.

Keywords: Domain ontology, Knowledge engineering, Natural language processing,
Ontology construction, Medical ontology

1. Introduction. As a huge knowledge infrastructure project, the construction of On-
tology is complex and should be carried out by stages. We choose modern medicine as the
experimental subject in the beginning of our work, and establish the scientific methods
and basic principles in the building of domain ontology’s knowledge system in the medical
field. After that, we establish the construct platform and service demonstration platform
in this field, in the hope of providing preparations for building domain ontology in other
fields in the future [1,2].

2. Design Philosophy and Construction Flow.

2.1. Design philosophy. In the sight of the overall designing of ontology, the construc-
tion of ontology should form a concept model in the base of objective phenomena’s concept
abstraction, and the knowledge and conceptual set in the model should be widely recog-
nized so that the model could be shared. What is more, the concept types, constraint
conditions and utilization should have distinct description, and could be disposed auto-
matically by machine to illustrate its explicit formalization. In engineering practice, the
design and development of domain ontology usually depend on the specific description
language and ontology utilities [3,4]. In other words, the ontology contains two models:
one is knowledge representation model, and the other is concept model.

The knowledge representation model contains two parts.

(1) Building the Formalization Model
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At present, domain knowledge bases are usually presented by ontology. Ontology is
the explicit and formalized explanation of the concept model, and there are several kinds
of formalized models which could demonstrate ontology in computer science, including
first-order predicate logic, semantic web and frame system, and description logic system
developed from the latter two.

(2) Determing the Description Language

There are various ontology description languages in the research, and two of the most
famous description languages used in the present study are Al-based language and Web-
based language.

The concept model: a model obtained by abstracting related concepts of objective
phenomena [5,6].

In the remainder of this paper, we will introduce the “Construction of the Multidi-
mensional Medical Ontology (construction of concept model)” and “Development of the
Chinese Domain Ontology Construction Platform (knowledge representation)” respec-

tively.
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Ficure 1. Construction flow of the medical ontology

2.2. Construction flow (Figure 1).

3. Construction of the Multidimensional Medical Ontology. No matter from the
specific perspective of the objective world or the abstract perspective of logic, the design
of the concept in domain ontology should be closed to the relation rules between objective
objects in the professional domain the researchers are studying [7,8]. Therefore, accord-
ing to knowledge characteristics in medical domain, we come up with a medical domain
ontology construction scheme based on a multidimensional model. By multi-dimension
we mean to construct the ontology concept models of medical domain in different levels
and categories on the basis of current medical knowledge structure. For instance, at-
tributes such as Symptoms and Physical Signs, Laboratory and Auxiliary Examinations,
Locations of Diseases, Treatment and Nursing Care are used to describe the disease class,
while the attributes of Chemicals and Drugs are described by Effections and Purposes,
Dosage Forms and Specification, Characteristics, Instruction and Dosage, Untoward Ef-
fects, Cautions, Storage, etc. Now we will illustrate in detail.

3.1. Prototype building. After investigate the current medical knowledge systems both
domestic and overseas, we choose the Medical Thesaurus (MeSH) compiled by American
National Library of Medicine (NLM) as the base of our knowledge description system,
because MeSH contains relatively complete subject terms and their hyponymies. We
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consider the subject terms in MeSH as the knowledge elements of modern medical ontology
and their hyponymies as the tree structure of the knowledge elements. By this means we
build the prototype of the medical knowledge description system.

We have 14 main classes in the medical knowledge description system, and each of them
has their own subclasses. The main classes in our system are shown in the following figure
(Figure 2).
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FIGURE 2. Schematic diagram of the medical tree structure

However, most thesauri are mainly edited by librarians and information personnel for
the purpose to describe library and information science, so they failed to deeply reflect
the internal relations within the professional domain. To describe the knowledge more
deeply and comprehensive, we must restructure the knowledge during the building of
knowledge description system of domain ontology based on the thesaurus. In this pa-
per, we restructure the knowledge in three levels according to the practical application
requirements.

3.2. Knowledge restructuring of class I: transformation from tree structure to
multilayer-nested network structure. In thesauri, subject words always distributed
parallelly in several tree structures for the convenience of document indexing. For in-
stance, MeSH distributes the key subject terms in medical domain into 14 main classes
parallelly with no status distinction between the classes. But when we describe the knowl-
edge of a certain domain, we always only choose the concepts in one class as the knowledge
element, and take the concepts in other classes as the attribute of the concepts in the
chosen class from different point of view. Since our application is used to offer retrieving
service for disease counseling, we choose the subject term “Disease Class” as the basic
unit for knowledge description to build a hierarchical structural system, in order to estab-
lish the longitudinal association of knowledge. Other classes (A dissection, B organism,
D chemicals and drugs, E diagnosis and treatment techniques and equipment, N health
care) are treated as attribute descriptions for the knowledge element of “illness classes”
so as to establish the lateral association of disease class knowledge.

The lateral association is shown in the following figure (Figure 3).

We describe the attributes of attribute knowledge elements deeply to build the knowl-
edge description frame of other 13 classes (Figure 4).
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3.3. Knowledge restructuring of class II: transformation from document re-
trieval to expert system, describing knowledge with the core of application.
The Knowledge restructuring of class I can change the description structure of concept
system, but it cannot change the essential description of knowledge, so it is necessary to
restructure the knowledge in the second level according to the professional knowledge of
certain domain. We organize the medical domain knowledge from the perspective of clinic
application, merge and split the rest classes in the knowledge description frame of disease
class, get the clinic attributes descriptions of knowledge elements in this class, includ-
ing Symptoms and Physical Signs, Laboratory and Auxiliary Examinations, Locations of
Diseases, Treatment and Nursing Care, etc. Similarly, the attributes of the Chemicals
and Drugs are described by the Effections and Purposes, Dosage Forms and Specification,
Characteristics, Instruction and Dosage, Untoward Effects, Cautions, Storage, etc.

These restructurings can make the knowledge system also serve the clinical diagnosis
and treatment as well as the document retrieval and labeling.

The clinical attributes description frame of the knowledge elements in disease class
(Figure 5).

The description frame of the clinical attributes in dissection class (Figure 6).

The description frame of the clinic attributes in chemicals and drugs class (Figure 7).
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FiGURE 5. The clinical attributes description frame of knowledge elements
in disease class

3.4. Knowledge restructuring of class III: transformation from natural lan-
guage description to subject term description. Ontology should contain the connec-
tions between various concepts, but the current knowledge description methods describe
the attributes of concepts by natural language, which only connects the concepts (subject
terms of disease class) and the natural language descriptions instead of the connections
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FIGURE 6. The description frame of the clinical attributes in dissection class
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between concepts. So the current language descriptions are not highly formalized. There-
fore, we proceed the Knowledge Restructuring of Class I1I: transformation from natural
language description to subject term description. Using the semantic analysis and the
subject indexing techniques in natural language, we index the subjects indexing of the
concept attributes described by natural language, add the knowledge element — subject
term description for concept attributes, as shown in the parts within the red circle in the
following figure.

Furthermore, we build the corresponding NLP semantic class descriptions for all the
knowledge elements — subject terms of “disease class” (C), including free words, synonyms,
related words, CCD conception dictionary words, etc. After that, we establish the cor-
responding relations between the natural language and the subject terms, and build the
bridge between the user’s natural language queries and formalized/structured knowledge
bases [9].

3.5. Knowledge description system of medical domain ontology. We use subject
terms as the knowledge representation units (include more than 20,000 bilingual (Chinese-
English) subject terms), the subject terms are divided into 15 classes, such as A-dissection,
B-organism, D-chemicals and drugs, E-techniques and equipments of diagnosis and treat-
ment and N health care.

Description of all kinds of diseases includes (Figure 8):

Concept class description: including name, English name, paraphrase, code and con-
straints.

Clinical class description: including symptoms and signs, laboratory and auxiliary ex-
aminations, locations of diseases, cause of disease, pathogenesis and pathology, etc.

Every kind of attributes is described in two forms: natural language text description
and knowledge element description. NLP semantic description includes the freed words,
synonyms, relative words and so on. The description of the knowledge elements in other
class is deeply and widely connected with each other.

Our knowledge description system has the following features: based on the interna-
tional standards, clinical practice oriented, and multilayer-nested network knowledge de-
scription.

4. Development of the Chinese Domain Ontology Construction Platform. The
Chinese domain ontology construction platform is developed on the basis of Protégé, an
open source tool. In this chapter we will introduce main functions of this platform, the
process of ontology construction using this platform, key technologies in the platform’s
development and conclusion of the whole work [10].

4.1. Differences between the knowledge representation model used by Protégé
and OKBC. We need to know about some basic concepts of ontology to develop the
ontology construction platform, that is, the knowledge representation model of ontol-
ogy. So we will introduce the knowledge representation model of ontology defined by the
agreement of Open Knowledge-Based Connectivity (OKBC).

Protégé is based on the OKBC knowledge representation model. The OKBC knowledge
representation model is mainly designed to maximize the generalization and the synergy
among knowledge representation systems. Therefore, the OKBC knowledge representa-
tion model makes the least restrictions of knowledge representation and is commonly used.
OKBC integrates the concepts of all systems based on frame, some of which are conflicted
and not very compatible. But OKBC is aimed at pursuing the maximum flexibility, so it
always permits their coexistence when two concepts are conflicted. Although this design
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FIGURE 8. Schematic diagram of concept attributes

can assure the maximum commonality, the designer has to make some rules to restrict its

generalization.

However, the Protégé knowledge representation model [11] is fully compatible with
OKBC: Protégé realized every concept required by OKBC knowledge model. Every con-
cept in Protégé keeps correspondence with OKBC in logic.
flexibility in OKBC, Protégé keeps its flexibility as much as possible, only makes some
necessary adjustments according to the needs of present user interface. The knowledge
representation model used by Protégé increases its practicability at the cost of some flex-
ibility. The following Table 1 lays out the main differences between Protégé-2000 and

OKBC.
TABLE 1. Differences between knowledge representation models of Protégé
and OKBC
OKBC Protégé-2000
A frame can be the instance of multiple | A frame can be theinstance of only one class
classes
A frame doesn’t have to bethe instance ofany | A frame must be the instance of one class
class

A pnvate slot can be attached directly to any

All private slot attached to any frame must be

frame derived from the corresponding termplate slots
Classes, slots, descriptions and entities may | Any classes, slots, descriptions and entities
not be frames may be frames

A frame can be a class, a slot and a
description at the same tirne

A frame can only be a class, a dot or a
description at one time

For some concepts with
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4.2. The overall structure of the ontology construction platform. Figure 9 shows
the overall structure of the construction platform.

In addition to the basic functions of the Chinese domain ontology construction platform
of creating and editing the ontology, there are other functions in this ontology platform:
supporting the data importing in various forms, saving current ontology as all kinds of
forms and ontology data retrieval. Figure 10 is the main interface of the ontology construc-
tion platform, which shows the medical domain ontology constructed on the platform.

Editing platform of Other applications based
knowledge base on knowledge base

! !

APl Operating APl of knowledge representation
model

v

Memory data represented
by Protégé-2000
knowledge representation

?

Data file analyzing plug-in or database
management plug-in

1 1 1

FIGURE 9. The overall structure of the ontology construction platform

Protégé knowledge

representation system

4.3. Creating an ontology. The simplest way to create ontology in the editing platform
is to create a blank ontology, then add and modify ontology elements like class and
attributes. There are also other ways to create ontology, such as importing current existing
ontology data into the platform. The ontology construction platform has some limitations
to the storage formats of ontology. So we need do some extra work in either of the following
two ways if the current domain ontology is incompatible to the formats supported: one
is to transfer the current ontology data to a supported format before importing it; the
other is to developing some plug-ins. It is also a feature of the platform to support user-
defined plug-ins. The editing platform can support any format currently used in ontologies
through developing different plug-ins.

4.4. Editing and searching the ontology. The edit of the ontology includes the ad-
dition, deletion and amendment of the basic concepts defined by the ontology knowledge
representation model. Here we mainly address the adjustment of the hierarchical structure
between different classes. On the interface, the hierarchical structure between different
classes is shown as a tree structure. When adjusting the structure, we can randomly
change the position of the class in the tree structure by a drag and drop way. Searching
essential elements in the ontology is another function of the platform, the editing platform
offers a range of searching functions including single knowledge element searching, simple
exact matching and some advanced functions like approximate matching. For instance, in
this platform we can search for the class with a particular noun or a particular attribute,
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FiGURE 10. The main interface of editing platform

we can also search for the classes connected with a certain class in some ways, and the
specific classes with certain constraint.

4.5. Transformation of knowledge storage formats. Another primary feature of the
Chinese domain ontology construction platform is the transformation between knowledge
storage formats. The platform has “import” and “export” functions. At present the
formats supported for mutual transformation are limited, but we can solve the problem of
unsupported format transformation by developing plug-ins. Taking creating the computer
domain ontology as an example: the input of the ontology construction platform — the
ontology information of computer domain is saved in a half structured text, this storage
format is different to those provided by the construction platform. In this paper we solve
this problem by developing a plug-in for the platform. The plug-in is designed to import
the ontology data in current task into the Chinese domain ontology construction platform
so that we can edit the domain ontology through the platform (Figure 11).

4.6. Developing plug-ins. In this section we will mainly introduce the plug-in devel-
oped in this paper. In order to realize the data import from designated texts, the type of
the developed plug-in is “Create Project”. This plug-in is used for creating new Protégé
project in the second way we have talked about above, and its input is the knowledge
base that saved in other formats. The plug-in can analyze the contained knowledge ele-
ments, the relation between the knowledge elements and the attributes of the knowledge
elements, and save them in the way that can be recognized by Protégé.

Protégé has already offered certain interfaces to this type of plug-ins as long as the
class can be realized. The class that needs to be inherited is “AbstractCreateProject
Plugin” class. As for this class, we need to implement the function of Project createPro-
ject(), whose function is to create a project and return it. In the class of ComputerPlu-
gin, the implement process of the createProject function is: firstly create a new Project
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FiGure 11. Creating an ontology

_medicineProject, then add knowledge elements and attributes into the “Project”, lastly
add hierarchical structure of the knowledge elements. And the process of adding knowl-
edge elements to Protégé is to create metaclasses which will determine the attributes
contained in the knowledge elements first, then abstract the knowledge elements and the
values of their attributes from text and add them to the knowledge elements.

4.7. Process of creating ontology with the platform. Figure 11 shows the main
process of creating Chinese domain ontology with the “Chinese domain ontology con-
struction platform”. We can build domain ontology with the following process: firstly
use the platform to create a new blank knowledge base file, which is saved as the default
form of the platform. Then add the classes in the domain, and lastly add slots to different
classes. It should be noted that, we need to add the slots and their attributes in the slot
editing window before adding slots to classes, because the slot is also a type of frame in
the platform. We also need to establish the hierarchical relations between the concepts
when creating concepts. If you want to save the ontology created by this platform in other
formats, you can export the current editing knowledge base file into other formats such
as XML format and plain text format. Figure 11 is a brief introduction to the functions
of the platform. The detailed process is shown in Figure 12.

The main features of this ontology construction platform are as follows:

Diversified import and export formats (RTF/XML/OWL): offering convenient to the
knowledge communication, knowledge sharing and reusing of related international ontolo-
gies;

Powerful edit functions: including hierarchical structure adjustment, attribute relation
adjustment, the adding, deleting and amending of the attribute values;

Powerful searching functions: supporting both exact and fuzzy searching for knowledge
elements or attributes.

5. Ontology Evolution. Ontology is an open and integrated system, whose underly-
ing knowledge bases and concept sets should be amended and updated with the update
and development of disciplines and domains [9]. Therefore, we put forward a method
of automatically abstracting ontology attribute values based on Internet. We first put
forward an interactive way of selecting sentences which contain certain attribute values
and extracting certain attribute values based on small scale seed-sets of attribute values.
Then, utilizing the redundancy of the Internet information, we automatically abstract
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and expand the target attribute value sets. Furthermore, to avoid artificially structuring
any attribute value seed-set, we put forward a way of automatically generating seed-sets.

5.1. Fundamental ideas. As is well known, the enormous quantity of webpage infor-
mation gained from Internet is always redundant. The information redundancy will affect
the efficiency of information acquisition for people; however, it is helpful for computers
to automatically acquire knowledge. To be specific, the webpage information redundancy
will help the automatically ontology attribute values abstracting in two ways:

Firstly, it assists computers to judge the reliability and the authority of webpage infor-
mation. For instance, we type the key words “#H (cold) %X (symptom)” and search in
Google. In the 10 most relevant web pages, 5 of them describe the same cold symptoms,
accounting for 50%. So we can add up the candidate attribute value phrases in relevant
webpages and the frequently occurred phrases are likely the target attribute values.

Secondly, we only need to use simple grammatical structures to ensure the completeness
of information. We choose the most relevant 100 web pages in the searching above, we find
that although the cold symptoms are identical in those web pages, they are distributed
in various grammatical structures. So it would not affect much on the completeness of
information even if we abandoned some of the structures. For instance, in this paper we
only consider the parallel structure which is easy to handle and also ensure the effects,
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the experimental results showed that it has very little influence on the completeness of
the results.

The most difficult challenge of NLP techniques in handling enormous quantity of in-
formation is that its precision and processing speed failed to meet the actual needs when
handling complicated language structures. This paper makes use of the redundancy in
webpage information and avoids the irregularities of the languages in the web pages.
Consequently, the NLP techniques can be better applied to handle with the tremendous
information in web pages.

5.2. Experiment setting and results analysis.

5.2.1. Ezxperiment setting. We use the modern medical domain ontology in the experiment
(see Subsection 4.3 for detail). Our experiment employs the Chinese word segmentation
and POS tagging software developed by the Computational Linguistics Institute, Peking
University for word segmentation and POS tagging, we will manually judge the automat-
ically filled results and further measure them by F value:

2 x precision x recall

(1)

Precision means the accuracy rate of the filled results and recall is the recall rate of the
filled results.

F-value =

precision + recall

5.2.2. The preprocessing of web pages. We use Google API to get the original web pages.
We extract information from the top 100 related web pages among the search results.
Before using them, we need to denoise the original web pages, i.e., to extract the body
text of the web pages. The denoising work is based on two hypotheses: A. Most web
pages on the Internet are blocked by Table or Div; B. The links in the body takes a small
proportion of the overall body of the web pages while the links of guidance, advertisement
and index take a very large part. Based on the two hypotheses, we first construct the
Dom tree of web pages, then analyze the proportion of links under the leaf tags of Table
and Div. If the proportion of the links exceeds 50%, this part will be considered as noise
and removed.

5.2.3. Ezperimental results and analysis.

(1) Extracting attribute values of mutual supervision under the weak guidance

We set the seed-set { “¥Mk (cough)”} to fill the attribute value of Class “/& (cold)”and
sort according to the weight, choose the top 30 candidate attribute values as follows:

We can see from the results that on the condition of inputting Class “/H (cold)” and
one of its “symptoms” “¥Mk (cough)”, we can obtain other symptoms tightly related to
“IEH (cold)”. Particularly, only with the basic operation of word segmentation and POS
tagging, we can extract terms related to cold, such as “#%7# (nasal tampon and low
voice speaking)”, “¥&MK7E (badly chill cold)” and “&5W:%E (systemic distressed)”.

The mean of F value: 0.802. From the results we can see the automatically extracted
results are satisfactory and the recall rate is higher than precision.

(2) Extracting attribute values with no guidance

We set a seed-set “U%#t (cough)” for the attribute “symptom” of Class “#&H (cold)”
through the process of Extracting attribute values with no guidance. The table following
(Table 4) lists the results of attribute value extraction of attribute “symptom” of Class
“URIEMZ (chronic pharyngitis)” (top 30 according to their weight).

From this example we can see that with no attribute value of target class, this method
can also achieve good results. Certainly this is a visualized and concrete example, and a
greater scale of test is needed for more objective appraisal.
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TABLE 2. The extraction results of the single class attribute value with

Y. LIU, Z. SUI, Q. ZHAO, Y. HU AND R. WANG

seed-sets
cagﬁﬁ;ﬁ; of weigh | candidates of attribute | weighti candidates of weighti
values ting values ng atiribute values ng
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tickle)
P e 2 i T
— [ A1 P (no
11 g ;
%I congh) 0.68 {_pharjmﬁgac;:lajr}ugeal 0.16 reddish in pharyizs) 0.07
R CH - s - e it A F(slaght
e =
(thinorrhoea) 0.65 Aeila(s1ochasia) 0.14 heat) 0.07
b 3K . o i e e LI A i stream
(thinostesnosis) 0.50 {4 ii(rhinorrhoea) 0.13 water nase) 0.07
fImsmk(sneeze) | 044 1#p(sensation o chill) 013 14§ no thirst) 0.a7
Ve e e
i fever) 042 7 R (hoarseness) 012 {expectoration and 0.07
clear and thin)
i1 sneeze 029 [17%) thirst 0.10 ANE A no fever 0.07
 RE i - 4= SR muscular
E FE . iE ! <
5L chillness 021 [ thoracalgia 0.09 J— 0.07
it anidrosis | 0.19 ¢ # expectoration 0.09 E 1 hypodynamia 0.06
lath:".ﬁtion 0.17 9T night sweat 0.08 % nopilegm | 0.06

TABLE 3. The extraction results of multiple class attribute value

top 15 filling results in weighting
Class Seed-set
precision recall rate F value
I cold {"%0§} {cough} 73.3% 100% 0.84
fERHENE ¢ chromic | /oo o, y >
pharyngitis {7} {angina} 67% 100% 0.82
fili 4 pneumonia | {10} {cough} 80% 73.3% 0.77
i ik A2 - y y _
alleric rhinitis {11WInE} sneeze} 73.3% 100% 0.84
BRI Rl 4 . :
PRI | ) theven $7.8% $3.3% 086
. S}
AR { .
. {abdominal 80% 882% 0.84
superficial gastritis distension)
LA {045} o -y
VMC (heart-throb) 73.3% 882% 0.80
I asthma {13 1} {breath} 67% 100% 0.82
[Pt T {l} o, Y
IR TFAE urenma fsicchasia) 73.3% 833% 0.78
& s 45 , R R
T {HE1£1} {red eyes} 53.3% 83.3% 0.65
conjunctivitis

The mean of F value: 0.793. Since there is no seed-set, the final filling results descend
to some extent, but it does not get strong impact. So we conclude that the appraisal
procedure of the candidate attribute values is robust at a certain degree.

6. Conclusions. Using the techniques and theories of natural language processing(NLP),
this paper puts forward research ideas and methods to automatically build domain on-
tologies based on text content. And for the clinical medical domain of modern medicine,
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TABLE 4. The extraction results of single class attribute value with no seed-set

andidates of andidates of andidates of
atiribute weighting atiribute weighting attribute weighting
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i - o8 A -
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. 170 i P Al —
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fr B A A HEE 5
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(furmgn_ body 3 (attenuation) l:phgr_\, ngeal
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R i a5 i1 8 e
Y2 ¥ (tickl 048 = 0.8 B 0.19
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(burning 0.35 'h vl't' 0.26 (1hinost s 0.17
sensation) (bronchitis) (rhinostegnosis)

TABLE 5. Automatic extraction results of multiple-class attribute value

with no guidance

top 15 filling results in weighting
Class Seed-set
precision recall rate F value

Bt 5 (chronic N/A 67% 933% 078

pharyngins)
fili 5 (ppeumonia) N/A 80% 733% 077
i< it B 45 (allergic rhinitis) NA 73.3% 100% 084
SR Bl 42 (SARS) NA §7.8% 83.3% 0.86
PACTE A R (superficial N/A 80% 882% 084

Zastrifis)

PR ALREVMC) N/A 73.3% 88.2% 0.80
L7 asthma) N/A 67% 100% 0.82
I i 6iF (uremia) N/A 73.3% 83.3% 0.78
£ 11 45 (conjunctivitis) N/A 53 3% 83.3% 0.65
mean (of 2000) 13% $8.1% 0.793

this paper also constructs a concept system with multidimensional model by restructur-
ing and utilizing the generally acknowledged domain knowledge, realizes the automatic
construction and acquisition of modern medical knowledge descriptive system. In the
“Development of the Chinese Domain Ontology Construction Platform” and “Construc-
tion of the Multidimensional Medical Ontology” sections, this paper has addressed the key
techniques of automatic construction of domain ontology in detail, such as “knowledge
representation techniques and methods” and “construction of domain knowledge concept
models”. Furthermore, in the ontology evolution, this paper comes up with an automatic
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method of retrieving attribute values based on Internet, which makes up for the defects of
limited information and slow update in the automatic ontology construction based on sin-
gle text. Our methods achieved good results, and further provide theoretical foundation
and technical support to automatic construction of professional domain ontologies.

The Chinese ontology construction platform developed in this paper is adjusted and
customized on the basis of the open source software Protégé. Thus, the future work of the
platform developing will focus on optimizing current ideas and develop our own ontology
construction software platform.
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