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ABSTRACT

Purpose: The purpose of this study is to find a solution to the massive data construction that occurs
when fire simulation data is linked to augmented reality and the resulting data overload problem.
Method: An experiment was conducted to set the interval between appropriate input data to improve
the reliability and computational complexity of Linear Interpolation, a data estimation technology. In
addition, a validity verification was conducted to confirm whether Linear Interpolation well reflected
the dynamic changes of fire. Result: As a result of application to the underground common area, which
is the study target building, it showed high satisfaction in improving the reliability of Interpolation and
the operation processing speed of simulation when data was input at intervals of 10 m. In addition, it
was verified through evaluation using MAE and R-Squared that the estimation method of fire simu-
lation data using the Interpolation technique had high explanatory power and reliability. Conclusion:
This study solved the data overload problem caused by applying digital twin technology to fire
simulation through Interpolation techniques, and confirmed that fire information prediction and
visualization were of great help in real-time fire prevention.
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<Data from the fire simulation device> <Data estimation through interpolation>

Fig. 2. Benefits of applying interpolation techniques
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Table 1. Device appropriate installation distance experiment

Correlation Coefficient (r)

Case — Time (hr.)
Visibility Temperature

6m 0.92 0.94 97

10m 0.85 0.91 24

I5m 0.81 0.86 13
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Fig. 4. Validation Model Design
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Fig. 5. Heat release rate by scenario

Table 2. 9 Cases for validation

Case Section Scale of Fire
Case 1 side A
Case? center Small Scale
(Scenario 1)
Case 3 side B
Case 4 side A
Case 5 center Medium Scale
(Scenario 2)
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Case 7 side A
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Case 9 side B
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Table 3. Validation of 3 scenarios

. MAE Correlation Coefficient (r)
Scale of Fire — . —
Visibility (m) Temperature (C) Visibility Temperature
Scenario 1 1 23 0.92 0.95
Scenario 2 0.6 25 0.95 0.91
Scenario 3 0.5 16 0.95 0.87
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Table 4. Validation of 9 cases
. . MAE Correlation Coefficient (r)
Scale of Fire Case Section — " —
Visibility (m)  Temperature ( C) Visibility Temperature
Case 1 side A 1.2 18 0.96 0.95
Scenario 1 Case 2 center 1.2 24 0.84 0.96
Case 3 side B 0.7 27 0.96 0.95
Case 4 side A 0.9 22 0.95 0.90
Scenario 2 Case 5 center 0.5 32 0.93 0.90
Case 6 side B 0.5 20 0.97 0.94
Case 7 side A 0.1 9 0.97 0.95
Scenario 3 Case 8 center 0.6 18 0.91 0.90
Case 9 side B 0.9 22 0.96 0.73
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Table 5. Interpretation of the pearson's correlation coefficients

Pearson Correlation Coefficient Degree of Relationship
09<r<1.0 Very Strong
0.7<r<09 Strong
04<r=<07 Moderate
02<r<04 Weak
00<r=<02 Zero
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(a) Pyrosim (b) Interpolation

Fig. 8. 2D plane data interpolation
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