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Cost Education Effectiveness Analysis of Immersion-type and

Simulator-type Virtual Reality Training Systems
-Focusing on The ROK Army Virtual Reality Training System-
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ROK Army Training & Doctrine Command
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Abstract The Republic of Korea Army (ROK Army) is trying to improve the effectiveness of education
and training. On the other hand, there are many restrictions in actual training, limiting their practical
education and training. Virtual reality technology is being used to overcome these limitations. Virtual
reality technology is developing in various types, and the ROK Army needs to introduce a virtual reality
training system for cost-effective education. The ROK Army mainly uses high-cost simulator-types that
are similar to real equipment. Recently, a low-cost immersive-type virtual reality training system wearing
an HMD is also being used. This study analyzed the cost education effectiveness of simulator-type and
immersive-type virtual reality training systems in operation at the ROK Army air defense school. First,
the research method used AHP to analyze the educational effects. Second, the cost was applied to the
production cost of the virtual reality training system to analyze the cost-effectiveness of the education.
The immersion-type was 3.4 times higher than the simulator-type in terms of cost effectiveness. These

results can be used as basic data for analyzing the cost-effectiveness of a virtual reality training system.
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Fig. 1. Virtual reality history
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Fig. 2. Classification of virtual reality
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Table 1. Comparison of the 3 types of virtual reality
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Artillery control

Division Immersive-type | Simulator-type | Display-type
Cost Low cost High cost High cost
Immersion Very high Height Lowness
HMD wear Wearing Selectable Selectable
Space utilization] Height Lowness Middle
Scalability Height Lowness Middle
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Table 2. 9 types of virtual reality

Immersive-type Immersive-type
Virtual Environment [Augmented Virtualit

Immersive-type
Augmented Reality

Simulator-type Simulator-type Simulator-type
Virtual Environment|Augmented Virtuality] Augmented Reality

Display-type
Augmented Reality

Display-type Display-type
Virtual Environment|Augmented Virtualit
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Table 3. ROK Army virtual reality training system

Divisi S Artillery| Armor |Air Defence| Aviation !
tision UM School |School|  School School |
Immersive-type
Virtual Environment 2 0 0 2 0 0
Simulator-type
Virtual Environment 38 5 7 5 8 15
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Fig. 3. Simulator-type virtual reality training system
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Table 4. Foreign military VR training system use cases

Division Count | %

Baui Immersive-type 66 72

Virtual %th?rzm Pisplay-type 18 20
Reality Simulator-type 7 8
Technology Virtual Environment 59 65
Augmented Reality 32 35

Army 57 61

Military Air Force 22 23
Navy 15 16

Individual 59 68

Scale Squad ~ Platoon 24 27
Company 4 5
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Table 5. Training system for each type of foreign
military virtual reality training system

Division Virtual Augmented | Augmented
(Count) Environment (59) Virtuality (0) | Reality (32)
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ete.(11) equipment
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Display [Platoon shooting(9) _ A
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4. RAND research institute's virtual reality
training system research results
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Table 6. Comparison of previous studies

Prior Research Research| Cost Education
research target method [Fffectiveness Analysis
[11] Immerswe'-type VR ec.lucatlon Survey | Not Provided
vs. Video education
[12] Display-type VR edu?atlon Survey | Not Provided
vs. Lecture education
113] Immersive-type VR edllicatlon Survey | Not Provided
vs. Lecture education
[14] Immersive-type VR edpcatlon Survey | Not Provided
vs. Lecture education
[15] Immersive-type VR ed}xcanon Survey | Not Provided
vs. Lecture education
This Immersive-type VR vs. X
Study | Simulator-type VR education AHP Provided
H
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Fig. 5. Analysis Process
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Table 7. AHP Elements of Educational effect

Tier 1 Tier 2 meaning
The degree to which it is fun or
Interest )
attracts attention
Learning . The degree to which you focus
Immersion )
effect deeply when learning
Th ility t derstand and
Understanding e ability to understand an
solve problems
Reality The de‘gree of training‘poss.ible
reflecting the actual situation
Equipment Degree of freedom from danger
safety .
effect or accident
Availability Degree of freedom from'
equipment damage and aging
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Table 8. Statistical Characteristics

Division Category Frequency
Male 6 (100%)
gender
Female 0 (0%)
Age 30 to 39 years old 4 (67%)
40 to 49 years old 2 (33%)
Less 5 to 9 years 2 (33%)
Job Less 10 to 14 years 1 (17%)
Experience Less 15 to 19 years 1 (17%)
Less 20 to 25 years 2 (33%)
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Table 10. AHP results of educational effect

Tier 1 Tier 2 ®Alternative Effect index
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Importance Importance |or-type|ve-type|or-type|ve-type
AHP #42 Make It 2ZEFo}E ARE3I91AL PC Tnterest |.712] .657 | .343 | .051 | .026
—%ng_ 0—8; Table 99]— 7]'1:]' Learning 108 Immersion|.064| .343 .657 .002 .005

effect |
Undersian) 54| 657 | 343 | 016 | 008
ing

Table 9. Analysis SW and HW ' Reality |.717| .657 | .343 | .420 | .219
Fauibment goa| safety |.066| 343 | 657 | 020 | 039
Analysis SW FC HW PC 08 Availabilin] 217| 343 | 657 | 066 | .127
Make It CPU : Intel Core i3-8100 Windows 10 sum (Effect index) 576 | 424
Ver. 1.6 3.60GHz, RAM : 8GB Enterprise 64bit Relative effect index 1 737
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Table 11. Cost education effectiveness analysis results

Relative
ativ
AHP AHP  |Production Relati ® lcost education
L effect production .
Division |, effect cost effectiveness
index| | o cost i
X index | (billion) o (times)
(times)| /. (billion)
(times)
Simulator | 571 7 1 1
-type
Immersivel 5 454 | 0.737 15 0.214 3.4
-type
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