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Abstract

Realistic training contents utilizing intensive immersion of virtual reality are being used in various fields such as industry, educa-
tion, and medical care. High-risk, high-cost education training, in particular, is difficult to conduct in reality, but it can be applied
with the latest virtual reality technology that enhances educational effectiveness by efficiently and safely experiencing it in an
environment similar to reality. This study introduces a management system that systematically manages realistic virtual training
contents and visualizes training results in schematic pictures based on defined evaluation elements. The management system can
store the information generated from the content in the database and manage the training records of each trainee in a practical
way. In addition, a content-based scenario can be created in multiple scenarios by setting training goals, number of participants,
and methods for applying evaluation elements. This paper describes the management system’s production method and the results

based on the virtual reality training content as an application example.
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Figure 2: Training system hardware configuration

Table 1: Performance of optical camera

Component performance
Resolution 2048 x 2048
Frame rate 180Hz

Latency 5.5ms
3D accuracy +/- 0.1mm
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(b)y A
wearing equip-
ment

(a) Game scene trainee

Figure 3: Content scene and trainee (Andromeda Studios Inc.)
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Table 2: Management system components

Details
- The server in the management
system that communicates with
the contents server
- Synchronize information from

training content in real time
- A database that stores all infor-

mation
Provides search capability for
past training results

- Database is built on MySql
- Software for managing manage-

ment system server and database
Manage events such as training
start and stop of training content
- User interface is built based on Qt

Component

Management server

Database -

Management software -
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(a) Login view (b) Main view

Figure 5: Management system view
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(d) Training log view

(c) Training preparation

Figure 6: Using the training start GUI
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Figure 7: Training record management GUI
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Figure 8: Trainee management GUI
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Table 3: Training result table

Attribute Description Type
ftxID Training number int
scenariolD | Scenario number int
logFile Log files char array
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Table 4: User evaluation table
Attribute Description Type
ftxID Training ID int
userName Trainee name char array
evaluationFactorID | Evaluation element number int
score Scores int array
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Table 5: Trainee table

Attribute Description Type
name Trainee name char array
belongto | Trainee affiliation | char array
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Table 6: Scenario table

Attribute Description Type
scenariolD Scenario number int
name Scenario name char array
type Scenario type char array
maxNumber | maximum number of participants | int array
desc Scenario description char array
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Table 7: Scenario evaluation table

Attribute Description Type
scenariolD Scenario number int
evaluationFactorID | Evaluation element number int
rate Evaluation factors int array
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Table 8: Evaluation factor table

Attribute Description Type
id Evaluation element number int
factorType | Evaluation element name | string array
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Figure 11: Data visualization process
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Table 9: Extracted content data

Data Description Type
hitEnemy | Number of times trainees attacked terrorists | int
hitUser | Number of times terrorists attacked trainees | int

move moving distance float
time training time int
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Table 10: Data format
Description

Trainee name
Scenario Evaluation Element
Training results data

Attribute
Name
E—Factor
Result
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Figure 14: Bar graph visualization
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Figure 16: PDF file format of training results
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