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ABSTRACT

Recently, due to global warming, it is easily exposed to various disasters such as fire, flood, and
earthquake. In particular, large-scale disasters have continuously been occurring in crowded areas
such as traditional markets, facilities for the elderly and children, and public facilities where various
people stay. Purpose: This study aims to detect a fire occurred in crowded facilities early in the event
to analyze and provide an optimal evacuation route using big data and advanced technology. Method:
The researchers propose a new algorithm through context-aware 3D object model technology and A*
algorithm optimization and propose a scenario-based optimal evacuation route selection technique.
Result: Using the HPA* E algorithm, the evacuation simulation in the event of a fire was reproduced
as a 3D model and the optimal evacuation route and evacuation time were calculated for each scenario.
Conclusion: It is expected to reduce fatalities and injuries through the evacuation induction technique
that enables evacuation of the building in the shortest path by analyzing in real-time via fire detection
sensors that detects the temperature, flame, and smoke.
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1. Input: nodes # FA AdES grid Fef = YERAS Tjo] RE L &=
2. Output: EEG

3. EEG = list()

4. for node in nodes:

5. if is CornerPattern(node): # H=A12]& Wt digl 7} v w

6. EEG.append(node)

7. return EEG

Fig. 4. HPA*E algorithm Pseudo Code of EEG
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Route 7

Fig. 5. The number of cases in all the shortest evacuation routes calculated by the HPA * E algorithm

Table 1. Simulation of Evacuation Routes and Evacuation Times

= i ATH =)
AR 28.20
) 21.00
AR 3 24.30
AR 4 19.60
AR5 23.50
AR 6 23.50
AR7 23.50
A= 8 26.50
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Table 3. Scenario 1 Evacuation Time by Evacuation Route

A= ATHZE)
A=1 17.10
A=2 18.20
A=3 19.80
AR 4 21.80
AZs 22.80
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Fig. 9. Graph of Evacuation Time-The number of People Evacuation
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Table 4. Scenario 2 Evacuation Time by Evacuation Route

A2 ATHZ)
AZ21 11.00
) 12.40
AR3 13.90
AZ 4 15.10
A2 5 15.20

AU @ 32 37 27 Aol A AT sk AFRke 7P, Hiw?
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AR 7R 12 Ve o timAITES 15,8002 g1 E|Qict.

Table 5. Scenario 3 Evacuation Time by Evacuation Route
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= AZHZE)
A=21 15.80
ZEW) 18.40
A= 3 19.90
HAZ 4 19.90
AR5 22.10
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Table 6. Scenario 4 Evacuation Time by Evacuation Route

A2 ATHZE)
AZ1 12.20
AZ 2 15.00
AR3 15.40
A2 4 18.30
AZ 5 19.60
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Table 7. Scenario 5 Evacuation Time by Evacuation Route

A= ATHZE)
AZ1 15.20
AR 2 15.20
A=3 17.40
AR 4 18.20
AZs 19.20

AU @ 62 3|7} 2740l A A o= A 7ol TRl 1584 37] T1E- 0 2 vix|ste] S 270
= WOP Act. AlEdo)A Axt o] AJ7HARY] 5719 tm] AJ7HS- Table 8]l LFEF I 5719] tiw] 4 2 5 %]2] 2] djx]
ARE 7R 12 YEor tujAik2 18.50.02 291 & Q).

Table 8. Scenario 6 Evacuation Time by Evacuation Route

Az AlZHZ)
AZ1 18.50
A=2 18.50
AZ3 19.20
A=4 19.20
AR5 23.80
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