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ABSTRACT. This paper introduces the construction of the Semantic Lexicon of Dermatol-
ogy by using the theory and technology of Natural Language Processing (NLP) which can
provide the database, such as automatic semantic analysis, word sense disambiguation,
for NLP. This paper analyzes some problems of the Semantic Lexicon of Dermatology
including system, standard and code of classification, range of vocabulary, etc. It also
introduces the main function of the editing system of the Semantic Lexicon of Dermatol-

0gy.
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1. Introduction. Construction of the Semantic Lexicon is the basic work of Natural
Language Processing (NLP). The Semantic Lexicon occupies a key position in the study
of NLP. Concerned people around the world have developed many large-scale Semantic
Dictionaries. Semantic Dictionaries in medical field have also been constructing gradually
[1]. With the development of Precision Medicine, the study of NLP in medical field has
become a new research hot topic. Accordingly, the construction of medical professional
Semantic Lexicon is imperative.

Usually, there are two ways to construct the Semantic Lexicon. One way is based on the
subjective judgment of experts in concerned fields. The other way is based on Automatic
Clustering [2]. Construction of the Semantic Lexicon of Dermatology combines the two
ways mentioned above. On one hand, construction of the professional Semantic Lexicon
must take the existing research results in the field as a reference which means that we
should make full use of the existing dermatology dictionaries [3]. On the other hand,
we should introduce new terms of dermatology by using Dermatology Lexicon Editing
System based on corpus of works and thesis of dermatology. The Semantic Lexicon of
Dermatology will be used in NLP widely.

This paper introduces the principle for construction of the Semantic Lexicon of Derma-
tology, the main function and framework of the Editing System of the Semantic Lexicon
of Dermatology.

2. Principles for the Construction of the Semantic Lexicon of Dermatology.

2.1. Principles for collecting terms. The terms have wide coverage. It contains not
only dermatology, venereology, cosmetology, dermatological surgery, but also clinical der-
matology and basic medical knowledge, such as molecular biology, immunology, biochem-
istry, pathology, microbiology, pharmacology, and biology.
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We collect new words, including disease names, drug names and other professional
terms.

We choose the vocabulary with high frequency use for translating English to Chinese.
If there are multiple Chinese words which express the same conceptual mean, we will get
the word which is used most commonly.

2.2. Classification of the Semantic Lexicon of Dermatology. Skin disorders are
not only the diseases of skin, but also involve many human organs which are closely
related with social and natural environment. Accordingly, the terms of dermatology
not only contains dermatosis itself, but also involves many related medical specialties,
such as internal medicine, surgery, pharmacy, physiology and pathology. Therefore, the
classification of the Semantic Lexicon of Dermatology actually covers the whole medical
system. Moreover, it is also related to the non-medical factors, such as natural science,
and geography.

The classification of the Semantic Lexicon of Dermatology uses MESH classification
system for reference and it has been extended and modified [4-6]. In order to collect the
terms maximally, we use the existing dermatology dictionary, the latest clinical knowledge
and the corpus of dermatology. We collect 300,000 terms and classify them into twenty-
four first-rate categories.

First-rate category contains Anatomy, Organisms, Diseases, Pathogeny, Disease Lo-
cation, Chemicals and Drugs, Analytical, Diagnostic and Therapeutic Techniques and
Equipment, Psychiatry and Psychology, Biological Sciences, Physical Sciences, Anthro-
pology, Education, Sociology and Social Phenomena, Technology, Industry, Agriculture,
Humanities, Information Science, Persons, Health Care, Geographicals, Institutions, and
Others (Figure 1).

Each category is divided into the lower categories; for example, the ‘Pathogeny’ category
is divided into categories of Acute Geographical Factors, Neural Factors, Aggravated
Factors, etc. And the category ‘Aggravated Factors’ is divided into categories of Insolation
Weathering, Improper Diet, Improper Use of Drugs, etc. The lowest category is the fourth
level directory.

Anatomy, an
Organisms, or
Diseases, di
Skin and Connective Tissue Diseases, sctd
Nutritional and Metabolic Diseases, nmd
Endocrine Diseases, edi
Immunologic Diseases, id
Injuries. Poisonings, Occupational Diseases, ipod
Animal Diseases, ad
Symptoms and General Pathology, sgp
Chemicals and Drugs, cd
Analytical, Diagnostic and Therapeutic Techniques and Equipment, adite
Psychiatry and Psychology, pp
Biological Sciences, bs
Physical Sciences, ps
Anthropology,Education,Sociology and Social Phenomena, aessp
Technology. Industry, Agriculture, tia
Humanities, hu
Information science, is
Persons, pe
Health Care, hc
Geographicals, ge
Pathogeny, pa
Disease Location, dl
Institutions, inst
Other, oth

F1GURE 1. Classification of the Semantic Lexicon of Dermatology
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2.3. Principles for marking terms. We use the first letter of English words as the tab
of the term. For example, we mark ‘biological sciences’ as ‘bs’.
If there is only one word, we use the first two letters, such as marking ‘diseases’ as ‘di’.
If two tabs are the same, we use the first three letters, such as marking “genetics” as
“gen”. If there is still a repetition, then we use the Arabia number to distinguish (Figure
2).

Biological Sciences &£ #1#} % bs
Geneticsi £ ,gen
aberranth IE % 81 (F % #7), abe1
Aberrationfs %5 (£ %), abe2
abnormal % & #7, abn1
abnormality % % (k% . B, B57F), abn2

FIGURE 2. An example of marking terms
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FIGURE 3. System framework

3. Editing System of the Lexicon of Dermatology. The system is based on the
B/S architecture of the Internet. It can be accessed by the browser without the client.
Professionals can use the system to modify and check the lexicon according to the reference
statements and their own experience, and it supports multi-collaborative editing. It can
also derive lexicon and word attributes.

There are three modules in the system structure. They are presentation layer, appli-
cation layer and data layer. This system based on database is developed by using web
application framework (based on Strusts2 + Hibernate + j2ee + Spring) (Figures 3 and
4). The function of ‘User Management’ module includes registration, login, modifying
password. This part will not be detailedly described.

3.1. Proofreading and editing terms. It can add, delete, modify, query and upload
the new domain lexicon. We can get the most relevant information from Internet sites
in accordance with the data itself by using the system. There are four functions in the
system of proofreading and editing terms, Batch Input, Terms Retrieval, Terms Editing,
Terms Outputting (Figure 5).
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Login
Admin Lexicon Editing User
e \\ /\
/ %asking
‘User Management‘

Lexicon Proofreading

\
Terms Deriving | | Terms Modifying Terms Adding Lexicon Adding

\\//

Retrieval Examples, Terms, etc.

FIGURE 4. The procession of the system
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System of {roofreadmg and editing terms

154F» admin Orig al Word —
L.& [ B Exit EiTE [tR Bpsoriasis |
< £r of Speech |n |
~ FEEEResource Management
= ioti , —HiEH A ERE R REER, BRERER, BRRHNFELETE - BRERL
24 - ictlenary Tnput B BEAE. 2BUAER. LA OEBIGEASN. ST2ENE. RiREES
54 F£Corpus Input Definition EETE%ER.
LRTHi$EDisplay details of Gpload file
i E1E Template managempent
jgea5) % Dictionary tabulatipn
(EE P40 Tree structure of dictionary Py
pekatFitia Tree structure| of classification
. Rclc\ ant Words
» FAFPERE User Management | | #x8
» FEA70E0 System Help
EHNETABUASHE. SUHE—MILE
1LREREERMNEERNEEXTRENETIRE. PIERESH/ AT, BLIFR]
. R EREM RIS, B TERRER . RN AR EERE. REABRF
Sample Sentences MiFEE. $ERN . BF . TEFZRER ., ZRUELE ML, gARTHLS -
Fi&: .2 RENRRERERETTAN FEMBETERNAEMEE, S0 IS RmR- £
4 BERETEERENRER, LERBRITEMEBRTHER.|

FIGURE 5. Proofreading and editing terms

3.1.1. Batch input. It can import the data into the database by using batch processing
method. Select the TXT or Excel file, and click ‘Upload’ to import the data into the

database. Then, it shows a word in a row in the TXT file, and it indicates word, English
name, definition, another name in columns in the Excel file.

3.1.2. Terms retrieval. This system provides two search ways and search functions that
base on combination of multiple choices. It is word characteristic retrieval, keywords
searching and domain retrieval.

Users choose the characteristic of words from the word character tabulations in the
search area. The system will provide the relative words tabulations of the word characters
selected. We input keywords in the relative input box, and click ‘search’ button. We will
get the word character selected and words information which contains the key words. The
key words should be fuzzy matching which means the words contain the key words.
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If we check the ‘yes’ choice of whether searching entry that has no match with upper
and lower entry only, the query range will be limited in the entry that has no match with
upper and lower entry.

3.1.3. Terms editing. It can edit the related properties of terms, such as Chinese names.
It can also add new terms with name, characteristic, related words, etc. At the same
time, Chinese name, English name, another name and examples will be added into the
corresponding properties by using retrieval module automatically.

3.1.4. Terms outputting. This system provides three output formats of terms (Figures 6-
8). One format is to export the words list of the current retrieval conditions to TXT. The
export format is to display a word in line; the default file name is ‘user ID-current time’.
Another way is to export the words list of the current retrieval conditions to an Excel
table, the table head for the entry name, Chinese name, English name, etc. The default
file name is ‘current time-user ID-property’. The last format is to export structured
lexicon.

| The Semantic Lexicon of Dermatology_1_2015091116.txt - ...
| 2R ®5O B0 BBV ZAWH
AFLAB RS papillomavirus
anEizR o frkaryotype analysis
FIRHM B 2% exfoliative dermatitis
259214 % 2 medicamentosa-like dermatitis

% &5 M A superficial lymphadenohypertrophy
28 FEpointed condyloma

F3ffE cervical cancer

=5, &Ftrichloroethylene

B &S Acyclovir

254 acne fuminans

B £RAEWhite blood cell

#E R dmniacin deficiency

P granuloma

F1f7,£17

FIGURE 6. Formatl — TXT

| [2 D Ls] " B) Docer-ESiER % B Terms of the Semantic Lexicon of Dermatology.xls * X
B19 - & fx
A B © D E F
1 HANE DEFINITION PART OF SPEECH ENGLISH NAME
2 AFLRERRE —MUELEMREES, AN papillomavirus
3 eEmfFaERaar 5 FEMEREARGS, N karyotype analysis
4 FIRREE E-WFEMESHER. RN exfoliative dermatitis
5 EEERE eI Zih. BE. BEN medi camentosa-like dermatitis
[l ke W RS FE N S e A ui g superficial lymphadenchypertro
T o iR EHAFERS (HPV) FiN pointed condyloma
2 EEE EEE ARSIt E. EN cervical cancer
9 =5 % Vil s e R M VR trichloroethvlene
10 FIEES — e RRENER AR A . N Acyclovir
11 25 B S, AT EN acne fulminans
I L) MiErp A —254hRE. FERiatn White blood cell
13 $EETR EEMEESASELE FRE, 1EAN niacin deficisney
14 PREE AR B th Erwimia 12 =ik ghimnitn orarml ama

FIGURE 7. Format2 — Excel table

3.2. Displaying details of upload file. The file of lexicon type can create hyponymy.
The system can save it automatically and create hyponymy and synonyms.

The file of corpus type can analyze the corpus documents. The system resolves the
corpus document to a corresponding lexicon file of Excel format. Then save it and create
hyponymy automatically.

3.3. Editing lexicon tree structure. The lexicon tree structure can be modified by
adding, deleting, modifying, sequencing, and checking. We can also drag the nodes to
other nodes directly.



1730 Y. ZHOU, N. XIANG, R. WANG, Y. LIU, X. QI AND Z. WANG

i | The Semantic Lexicon of Dermatology.tt - iﬁ_lglﬂ“1
| P #85EO #Ro) ==V e 00
Diseasef i, di =

Viral diseasesiFm & FR vd I

Genital warts2247 /B 52
| NeoplasmsfiE ne
Cevical Cancer=3iJE
Skin and Connective Tissue Diseases[ Brfn45 454 4R scid
exfoliative dermatitisFIRR 14 RE 55
medicamentosa-like dermatitisZ5/Z 4% 75
acne fulminans4: S
niacin deficiency f&&%H
granulomapZ i
acral pigmentationffis 2 £inE
Symptoms and General Pathology fE 1S BRIZFHAHF, sop
superficial lymph nodesi¥ i 45 A
Analytical, Diagnostic and Therapeutic Techniques and Equipmenti+4fr
HT BT, adtte
DiagnosisiZ B, di
karyotype analysisét@{hi2E 447
Chemicals and Drugs Y525 #0254, cd
Inorganic ChemicalsF#l{t&4D, ic
Trichloroethylene =5,7.45
Acyclovirf &385

FIGURE 8. Format3 — Structured lexicon

4. Application of the Semantic Lexicon of Dermatology. Semantic Lexicon of
Dermatology is a mechanical dictionary in the professional field which serves for the
language information processing. We constructed lexical category system for information
processing based on characteristics of skin diseases in the lexicon. It fulfills the words
classification, and describes the different word attributes by classification to achieve the
structuring in a way. It will excavate implicit knowledge from massive text. Semantic
analysis plays an important role in the NLP. Semantic Lexicon of Dermatology will provide
comprehensive semantic knowledge for the sentence meaning analysis, lexical ambiguity
elimination which will improve accuracy of interpretation of documents.

5. Conclusion. In this paper, firstly, we obtain the terms from the textbook of derma-
tology and the clinical literature. Secondly, we classify the terms of dermatology by using
MESH classification system. Finally, we introduce the Editing System of the Lexicon of
Dermatology.

With the development of dermatology, there will be many new professional vocabularies.
In the future work, we will continue to collect vocabulary by using the Editing System of
the Lexicon of Dermatology, so as to optimize the Dermatology Lexicon.
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