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Fire prediction in urban villages based on improved grey

wolf optimized BP network

LYU Shuran, TIAN Jiangxue, DANG Xinyu
(School of Management Engineering, Capital University of Economics and

Business, Beijing 100070, China)

Abstract: In order to prevent fires in urban villages, IGWO and BP neural network were used to predict
the risk of fires in urban villages. By introducing nonlinear convergence factors and mutation operators, the
traditional grey wolf optimizer (GWO) was improved to enhance its global search capability, convergence
speed, and stability. Furthermore, a fire risk prediction model for urban villages based on IGWO
optimized BP neural network (IGWO-BP) was constructed. Taking into account the complexity and
specificity of urban village fire risk factors, an indicator system was developed to predict fire risk, and an
empirical study was conducted for verification. The results show that IGWO has significantly improved
global search ability, convergence speed, and stability compared to traditional GWO, particle swarm
optimization ( PSO), and the Great Wall construction algorithm ( GWCA). The IGWO-BP model can
predict fire risk in urban villages by processing fire risk indicators.
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Fig.1 Optimization simulation convergence curve
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Table 3 Comparison of optimization results of GWO . IGWO PSO,GWCA algorithms for high-dimensional

functions

s | ; GWO _ IGWO _ PSO _ GWCA _
SME brifi 22 ¥ Frifi 2z ¥ Frifi2z ¥ FrifE2=
r 500 | 1.88x107° | 5.10x107* | 1.58x107'* 0 1.25x10* | 8.12x10 1.66x10° | 2.78x10*
1000 | 2.81x107" | 7.71x107 | 3.08x107'" | 7.20x107'*" | 7.32x10* | 2.33x10° 5.04x10° | 7.18x10*
r, 500 | 1.03x1072 | 1.42x107 | 5.18x10™® 1.50x107™% | 2.15x10% | 2.40x10"° | 8.23x10* | 1.17x10°
1000| 6.23x107" | 3.58x107" | 1.00x107® | 9.81x107™* | 1.69x10° | 1.31x10* 1.50x10° | 2.61x10?
r, 500 | 3.62x10° | 8.23x10" | 2.61x107"*" | 3.48x107Y |5.60x10° | 1.30%x10’ 1.46x10° | 6.43%x10°
1000| 1.16x10° | 2.26x10° | 8.63x107 | 7.73x107™* | 3.07x10° | 6.81x10’ 7.55x10° | 2.64x10°
r, 500 | 6.73x10" | 5.37x10° | 2.12x107° | 2.88x107* | 3.02x10' | 1.62x10° 5.61x10" | 1.70x10°
1000 | 7.63x10" | 4.08x10° | 4.10x107® | 3.87x107"° | 3.52x10"' | 1.55x10° 6.04x10" | 1.94x10°
F, 500 | 2.75x107% | 1.27x107* | 3.59x107° 9.87x107 | 5.54x10* | 1.92x10° 1.75x10° | 5.15%x10°
1000 | 2.22x107" | 3.77x107* | 1.62x107* 1.15x10™ | 2.41x10° | 6.93x10° 1.33x10* | 2.25x10°
F, 500 | 6.99x10" | 2.16x10' 0 0 8.13x10° | 2.01x10° 3.95x10° | 1.50x10°
1000 | 1.83x10* | 3.86x10' 0 0 1.67x10* | 2.35%x10? 8.91x10° | 2.97x10°
r, 500 | 1.79x107 | 3.60x10™* | 1.02x107' 0 1.41x10" | 2.83x10™" 1.66x10" | 4.10x10™"
1000| 1.55x107% | 2.42x107° | 4.00x107" 0 1.71x10" | 1.91x10™ 1.70x10" | 3.46x10™'
r, 500 | 1.40x10™* | 2.88x107 0 0 1.92x10" | 2.12x10° 1.51x10° | 2.15x10?
1000 | 2.19x107" | 6.74x107* 0 0 1.24x10* | 7.71x10° 5.15x10° | 5.42x10°
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Table 4 Fire risk factors for suburban towns G5 K ALERL mA/km®> | #EER/GE - km™)
— Y Fehn & (3 7 22 1 1. 60 0. 627
B ZINEE E, 23 2 2.50 0. 800
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IR AELEE L E, 360 2 3.35 0. 597
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Table 5 Probability of suburban town fires based on area

it | KRS A /km® | %R/ (A - km™?)
1 2 2.84 0. 704
2 2 3.07 0. 651
3 1 1.41 0.711
4 2 3.23 0. 620
5 3 4.06 0. 740
6 2 3.04 0. 657
7 1 1.38 0.725
8 2 2.77 0.723
9 2 3.27 0.612
10 2 2.86 0. 699
11 2 2.90 0. 689
12 2 3.20 0. 625
13 1 1.49 0. 669
14 1 1.26 0.795
15 1 1.65 0. 606
16 2 2.54 0. 789
17 1 1.35 0.739
18 1 1.54 0. 648
19 1 1.30 0. 767
20 2 2.68 0.748
21 2 2.94 0. 680
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