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ABSTRACT

In Korea, the number of fires has been around 40,000 per year over the past decade, and is on a gradual
decline. However, human and property damage, which is more important than the number of fires, is increasing
due to the large scale of fire. In this study, we wanted to develop a data-based fire prediction model using
artificial intelligence technology to effectively respond to the growing trend of property damage and human
casualties caused by fire accidents. To this end, fire-related variables were fused on a building-by-building basis
by utilizing public data being opened to the Ministry of Land, Infrastructure and Transport. Fire prediction model
was developed using deep neural network model of the Multi-Layer Perceptron(MLP). The developed model
showed relatively high accuracy of 87.1% as a result of the model verification through 10-fold cross validation
for 60,000 random sampled units. The result of this predictive model could be used for fire prevention activities,
such as management of inspection priority and inspection cycle, considering the fire risk rating of each building

during safety inspection of building fires.
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Table 1. Data List

Data Data field Provider
UFID, Building
GIS building Floors, Use,
integrated info Building Structure,
Individual Land area, Price, Na.tiogal
Land Prices PNU, - spatial info
portal
Building age Building age, area,
info height, ---
GIS building UFID, Building
info master management number
Road Name Building Road name
Address management number, | address info
Building Info city name system
Building electricity Architecture
electricity consumption, Administrati
usage info address, ... on System
Administrative administrative Na.tlogal
. spatial info
district borders ---
portal
Fire accident address, building
info management number
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Table 2. Usage data list

Regional Number Number of Rati
classification of fires buildings atio
Metropolitan

(Teugbyeol-si) 3,789 529,789 0.71%
CY 1 3764 | 103149 | 036%
(gwangyeog-si)

Town(Si) 4,661 3,183,090 0.14%

Country(Gun) 14 1,218,754 0.001%

.
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Fig. 3. Building age visualization

1213

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-07 Vol.45 No.07

B 3. AEdgid AR
Table 3. Usage data list

Building Number Number of ratio
age of fires buildings

15 years or less 1,480 420,392 0.35%

15 to 30 years 5,537 1,416,356 0.39%

30 to 45 years 2,989 974,734 0.30%

45 to 60 years 554 302,135 0.18%
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mput: | (None, 99)
output: | (MNone, 99)

dense_1_mput: InputLayer

Y
nput: | (None, 99)

output: | (None, 39)

dense 1: Dense

mput: | (None, 39)

dense_2: Dense
- output: | (None. 10)

put: | (None, 10)

dropout_1: Dropout
output: | (None, 10)

mput: | (None, 10)

dense 3: Dense
output: | (None, 10)

input: | (None, 10)

dense_4: Dense
output: | (None, 10)

input: | (None, 10)
output: | (None, 10)

dropout_2: Dropout

mput: | (None, 10)
output: | (None, 10)

dense_5: Dense
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Fig. 7. Artificial neural network structure
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Fig. 8. Graph of change in loss according to epoch
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Fig. 10. Conceptual diagram of k-fold cross validation
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Fig. 9. Graph of change in accuracy according to epoch o = KFoldl10, Shuffle-True, randon_state-0)
results
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0.8707583531070716
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Fig. 11_ Verification Result
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Fig. 12. Results of Elbow method
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Table 5. Number of groups according to risk level

Division Cnl;l;:r Count Ratio
?Sagfz;‘)e group-1 | 4,496,710 | 78.76%
(fnf;‘if;) group-5 712,069 11.94%
(((:Zaii?:r?) group-3 305,470 5.12%
D( Agl:‘_ge group-2 209,532 351%
(};:) fnrz:f) group-4 39,351 0.66%
Total 5963,132 | 5963,132 100%
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