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ABSTRACT

This study aims to minimize casualties in the event of an apartment fire by developing a virtual reality (VR) fire-training
program (using the latest IT techniques) and verifying its validity as a learning tool. For this purpose, environmental
parameters, such as the unit floor’s size and the composition of the family, were established. Then, possible fire scenarios
that could occur in the apartment building were developed and implemented in a VR setting. Finally, a survey was
conducted to review the responses to the program. The results of the survey demonstrated that the responses were positive,
confirming the effectiveness of the program.
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Table 1. Composition of Scenario

HA(VR) Z2 73 /i %
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E

Sortation Unit floor fire

Extra-unit floor fire

Fire outbreak

Initial fi
ftial fire (fire evolution)

Fire in the lower floor
(evacuation through the front door)

Spread of fire to kitchen
(fire evolution / front door evacuation)

Smoke diffusion

Growing fire

apparatus)

Spread of fire to living room
(lightweight partition or elevator-type escape

(lightweight partition, elevator-type escape
apparatus, evacuation space)

After growing fire

Spread of fire to entrance
(door closure and rescue waiting)

Smoke mass inflow
(door closure and rescue waiting)
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Stage 1. Smoke Rising from A Fire in The
Lower Floor
Stove

Stage 2. A Situation Where the Fire
Started in The Kitchen Gas

Stage 3. A Situation in Which the Fire in
the Kitchen is Uncontrollable
Situation

“.

Stage 4. A Situation in Which the Spread
of Fire in the Kitchen and Living
Room

Stage 5. The Kitchen and Living Room
are Already in Flames and
Continue to Spread

Stage 6. The Fire Spread Out to the Front
of The Room, Making It
Impossible to Evacuate

Figure 1. Configure simulation Stage 1~Stage 6.

TS AU o= AY
Byl w527t WH*J 1, 27]43} u%%vﬂ% 5 ‘?J_EM
BEs Sk F A 2~
= 2HOAE YT F glEE AT o}gai ﬁ}zﬁtﬂﬂ

Ao FE7FAE I AHA S P AlofgRTE 2
A T wrgste] AR Hlol whet mSsAY ] A
go] oA=& A3 AH o] Hojz|7] Hef It
q5s SEdof e S Fo] wsAe S 59
55 5Y F JEE AAEA

Figure 1914 2Ho|A] 1, 2, 32] &3t $= HEo| H4)
vhBar)7} FEAIE =T o]Zlo] Aol ek EAlolH A
Zro] g me}t =24 viBar)’t EolE0] ZHo| XY
Al FolXl A Fo] s AASH He 2doE A
A8kt

St 3} A AWt E] =F A, A33E A6, 2019

Alggelde] ul g a2 aS e oo
Figure 29} o] &3}7], FiE, Siashd, gt
s ud7] Sol A=,

3. 7hSidd il D20 LSt S35k ZEAL

3.1 42X|e| 74

7PEEA(VR) A ZE O i3 8%
gl A FAxE Yo gt AERAE
T2 A FA AR J%EI(EH%L%‘E Al T&l) 71 7P
F Farnde] FRuaE
2 7MFEAS &8 sARHAE
= g oAdES FHE3 T éfﬂ— 7}%@_@91 L

31—5’:" 5’-0 g}’k-@-d’]‘/] 57K Ho]:?-— ?«0}95{01:!:] 1421]
1023 Appendix )02 A5t
dETd T AT Ag TP ] SRS 4

i
09‘4
4 &
rir
Ohl'



Fire Evacuation Plan
oIl I

Composition of Fire Report Training Screen

Figure 2. Configure simulation Ul and firefighting training
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Reality Interaction Professionalism Joy Learning effect Total
Sortation sum sum sum sum sum sum
%
®®(%)®®(%)®®(%)®®(%)®®(%)(0)
Very
. 29 51 40 46 60 53 39 48 | 43.5 | 39 37 38 61 77 69 48.7
Satisfied
S hat
omewhat 46 | 30 | 38 | 34 | 28 | 31 | 40 | 30 | 35 | 35 | 35 | 35 | 28 | 12| 20 | 318
Satisfied
Neutral 20 11 155 | 12 6 9 16 17 | 16.5 | 18 21 | 195 5 5 5 13.1
Somewhat ) s b os a4 | Jas | 2 |1 | us | s |4 jas| 2| 1| 15 | 25
Dissatisfied
Very
Dissatisfied 0 2 1 1 2 1.5 0 1 0.5 0 0 0 1 2 1.5 0.9
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Appendix : Questionnaire

No. Question Answer

1 | How realistic do you think the fire situation is in this virtual reality experience? ORIORIORIORIE)
2 How impressive was this virtual reality experience? (ORIGRIORIONIE)
3 | Was this virtual reality experience familiar and easy to use? (ORIONIORIORIG)
4 | Did this virtual reality experience accelerate your learning experience? ONONIORIORIEG)
5 | Was it a pleasant experience compared to the existing learning experience? (ORIONIORIORIG)
6 How educationally interesting was this virtual reality experience? ORIOBISNIORIG)
7 | How do you think this virtual reality experience reflected the knowledge of evacuation? ORONIORIORIEG)
8 Do you think this virtual reality experience can measure your fire evacuation knowledge in each step? |D (@ (@ |@ |®
9 Have you improved your fire evacuation skills after experiencing this virtual reality? ORIOBISNIORIG)
10 | Did this virtual reality experience help you to improve your fire escape capability? ORIORIGORIORIE)

¥ D : Very Satisfied, @ : Somewhat Satisfied, @ : Neutral, @ : Somewhat Dissatisfied, & : Very Dissatisfied
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