Journal of The Korea Society of
Vol. 24 No. 10,

SR BE Y S5 =2
Computer and Information
pp. 195-203, October 2019

JKSCI

https://doi.org/10.9708/jksci.2019.24.10.195

Design and Implementation of Ontology for Identifying of
Maladjustment Soldiers

Jihee Nam*, Dongsu Kang*

*Student, Dept. of computer science and engineering, Korea National Defense University, Nonsan, Korea
*Professor, Dept. of computer science and engineering, Korea National Defense University, Nonsan, Korea

[Abstract]

Inadequate military soldiers cause military fatigue and rejection such as reduced confidence in the
military and combat power. The military developed and applied a self-adopting test as a psychological
test system to identify soldiers who are not fit to serve in the military in advance and prevent
accidents. In this paper, we propose the ontology design process to be used for identifying accident
concerns and implement the behavioral patterns and symptoms of maladjustment soldiers as ontology.
The ontology design process is validated consistency and suitability as a result of the performance
evaluation of ontology implemented. Through ontology design for identifying maladjustment soldiers, it
is expected to play an effective role in preventing accidents by providing objective criteria and sharing

of information on accident concerns.
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II. Related Works

1. Ontology and Design Methodology
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Table 1. Existing Ontology Design Methodology
e . ti
Classification year Gener§ ing Substance
technique
Life cycle of a Casual - Quickly develop ontology using simple symbols such as domain
Web Ontology 2004 Bottom-up y 9 g
producers and knowledge writers
Development
Ontology Development 2000 Combined - The most widely known method of building ontology
101 - Ideal for developers who want to build ontology for the first time
OTKM 1999 Combined - Ontology-based knowledge management system
- Life cycle model for ontology development environments orientation
Methontology 1997 Combined - Categorized into project management, development
orientation, and support activities
Tove 1992 Top-down - Development of integrated ontology for commercial and public modeling

2. Military Personality Inspection System
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ITII. Ontology Design Process
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1. Define the Purpose of Ontology Design and
Target Area Selection
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2. Obtain Ontology Related Target Metadata
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Ontology Design Process

Table 2. Term for Identification

Domain Lower measure
- Anxiety
Emotional issue | - Depression
- Somatization reaction
. - Anger
Behavioral g -
- Aggression
problem —
- Impulsivity
. - Delusion
Confusion of the -
. - Paranoia
accident —
- Hallucination
Locked in a - Indifference
relationship - Sensitiveness
- Insufficient consensus view
Lack of empathy -
- Low degree of emotional empathy

3. Divide Hierarchy
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Fig. 2. Example Class Hierarchy Plot

4. Design Class Property
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Table 3. Property Representation

TSI Domain Range Inverse
Name
hasProblem?1 maladju§tment Emotlonal lisPartOf
Soldiers issue
hasProblem? maladju§tment Relationship lisPartof
Soldiers Problem
hasElement Emotional 1-Tis
. Anxiety Elemented
1-1 issue
Of
hasElement Emotional . 1-2is
. Depression | Elemented
1-2 issue of

5. Generate Instance
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Table 4. Ontology Implementation Environment

Installation Specification

- Windows 10 Home 64bit

Category

Operating System

- Intel(R) Core(TM) i5-8250U

Processor CPU @1.6GHz

Ontology Tools - Protégé 5.5.0

Ontology Language - OWL-DL

Inference Engine - Pellet

20 9RS WA PE B 9 252A] A
- OWL DLE 2824] ?lo]2 AHg3]%c). OWL DL
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Table 5. Ontology Design Results
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V. Ontology Evaluation
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2. Quantitative Evaluation
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Table 6. Evaluation Conditions
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Maladjustment Soldiers
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Table 7. Evaluation Result

Psychological Test Ontology Search

System Result Result
MV NMV MV NMV
A Battalion 0.25 0.75 0.50 0.50
B Battalion 0.20 0.80 0.60 0.40
C Battalion 0.33 0.67 0.83 0.17
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3. Qualitative Evaluation
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