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A remote sensing imagery-based model for assessment of building damage
induced by large-equivalent explosions
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Wuhan University, Wuhan 430079, Hubei, China)

Abstract: To address challenges in the field of large-scale explosive building damage assessment, where the explosion process
is too complex for high-precision numerical simulation, and relying solely on change detection from remote sensing imagery
cannot capture detailed internal information and lacks the capability of predicting in advance, this paper establishes a building
damage assessment model for large-scale explosive events by coupling empirical mechanics models with remote sensing image
interpretation and big data analysis. The study initially constructs a damage dataset based on specific historical cases of large-
scale explosions. This involves extracting building damage information (including building types and damage levels) from
remote sensing imagery and supplementing damage details with additional big data sources such as collected online images,
videos, and news reports to enhance the precision of the sampled data. Geographic information systems spatial analysis is
employed to digitize the damage information, obtaining data on building types, damage levels, and the distance from the target
building to the explosion center, forming the damage dataset. Subsequently, the empirical model parameters are refined based
on the training samples from the damage dataset, creating damage assessment models applicable to different building types for
large-scale explosive events. The performance of the model is then tested using validation samples from the damage dataset.
Experimental results demonstrate a model fitting goodness of over 96%, accuracy on validation samples exceeding 84%, and
an overall error within an acceptable range. The model, under certain accuracy requirements, can provide guidance for site
selection of storage locations for chemicals and hazardous materials, emergency evacuation of people in the event of a risk of
large-scale explosions, critical equipment evacuation during an emergency, resource dispatching for rescue and relief after an
accident, and building damage assessment.
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Fig. 1 Flow chart

1.1 REEEGER
L1l A TFTERBBROEASE LRI

FE T8 B R B35 B B IUR MG bR 51 b A5 ) BT 1) M5, BV SR S B R SR
155590 . TDA-Net''V J& Zhang 55 [ 3244 B 1B X7 151 55 a2 S04 9 28 Al RS M ASE A, i f bR ik o iy b )31
JEGEAG T 37 B0 5 i AR, A2 PR S S A 7 AR B . AR SO, SR AR ARSI 7 7 TDA-Net!'!,
W25 X6 S A T T DX B AT 4 e 32 AR S AR A A DN, TR 531 52 3 58 1 S S ) O 4 BUCHL 7 8 RN

031407-3



5 44 45 N, G EETRBIBGLARRIOS B B A TR A R %3

T8GR H AR PR AT LEAE AR AR /NI B0 T I8 B0 ok BE KT B9 A, B LA DR UEHRS B, X TDA-Net
TR HE 190 55 A 3 SR SR FHD D A0 36 11%) T 3k o) JE 288 331 0 58 47 S5 A S A iU, = 8 B Oy 3 o X 4 A
HIT 5 225K 5 43 HE R 38 B2 AR T L R 32, I T AN [R) A SR 2 AR 3 TG A5 v 3R B AR A AR AR, ) B bt
ST, AR RN 5 S S SRR, T AR B A 10 5 5 45 b o ) O B 43 A

(1) P A

AR HE S PR DU R 1 A 2200, S0 VPAl v — Mok B SR 43 i R 54 L i IR 254 . Tl By
FERTR 254 4 FhAY, R [R] 2B S 7 38 B 15 h S AR SRRk, T F LI T e S 28 501 . T A AR
ZHORET TAL XN, BB AGORE Z BRI A TV B, i T AR UESS Bt kiR
LA T AR A B A . BT EBGAR A 0T AR

it TR A5 44 7 18 SRS AR 138 S 90— e 45 50 5 FRVUR R0 B8 1) 0 0], S0 38 30 Ay /DN 1) B o R 2k
sk, TR i J= 1007 25 W8 i 4 SR sl B AR 80 KR SUE Y Bl BB 8 = MTE .

Tl AR IEGEAR Ll 2B — A B 0K X SRR sl KO R, TER L AL S
BEAR A B RZH A T Tl e, KB . SRR BBty | 2R

(2) Bt 59

I T 18 AL E AT 0 B 15 50, W] A4 Ry 0 W R A 4 A SR A 1 SR 4 O, (BB AF Al T A
FEABR . 22 R IR T BT AR H AR 128 T B T S50 A Gbm v v AT A0 TR) R, Andss AR 4 /NRLSE L R P
AW . FTLL, FEBAT I DB/T 75—2018 (A A B AR [ i Z2 A7 M A o ) v (Ot 8 ¢ 3 e TR Ay 4
SHYIBEIR ) “ B R S I0 8 B bR a7 (A b, H 0 AF 3 vl TR ) B 40 A i Y, o B S8 5 (i 3
G} Sy Je B 3 ) R0 S0 (R 3R MBI ), S AR HE N SR 1 B o
112 AFAHKBHLRGE LA

HIRGAR 2 N IES R, 18 EE U 25 B8 AR ME TR 1) B A S ) B SE B A i 00, BT AR AR R IR 14
FRAZ ] B] B R KR B A4, H B SB E E S ) L e BB 26 B DL . R T e o B ) [ 8, %o A R AR 8 4
TR E ML B e 3 SR RS, R REE (S B A s B S, B B RG ff
12 BFUEHER

GIS Z5 [R50 #7119 R B B bR 5L 15 20 WER 1B B (G PR AR B 5 8 0 M A 1 e PE AR B (G
VIR | HE U 0 S G ) A Ry b R Y R R SR SR PP A B R R ) e ( B AR RS S
ORI, FERAEMT .

(1) #E5r BAr S K 2 K2 DB ISR IR, SR AP A ik sk 7 vk sy H bR e s itk ok &
JEARE E MRS B I Ml RS2 R B ER”

(2) Bt BAr S .0 58 S IR B ] GIS $2 BUT 0 35158 B R @ 5k ' oo SR &, 8T
HBE s RO O J, (T GIS BB B A RE AT, A SRR s PO B — A H ARSI R B i B R R 2

(3) it BT 45 S K AR I S e e B ST IO 1) e SR 2 AR R S8 A A 4 A O — 1 Bxcel ek, it
BRI FG HEAd H

(4) WS SRR S A B 4 X B A T RE HRAL B, JE A 8 2B, A A B A & AR I R kE A 5l
R S FEAS () TNT 245 1 4 S KE 25 B KE XA 288 H A it i A i 5% 7 25 9 1) e R 2, BRIV B 4% 0 R I 119 T
2 BB 473 V1) it Y 05 ) 5 o () 1) 8, B A e o 1Y) 3 S O i TR 6 ) 55 0 1) P B 5, P A0 B
378 () R S 1) Tl ) B ke (R A B, B B RO R Y FE B R 0 Tk P S RO R R S
1.3 ZIEHR

H 1 O 270 5E T 5050 1 FUKE 25 3 JE 22 BB Y, 58 U

ro=kVo (1)

A, R KE 2R KX B A i BSRE IR 1 e I 5, B R SR A 4 B e e B S, R A X A S s e S ) 7 B
TALFRE R O BEIR, BN m; w i TNT 258, 08 6k, ATER R &, Ml SRR A 5(E, 5
HERIEHR | e 22 AR MEIR I M NG 2 8 et LA I 3 00, E R Y B3 4E P LI &

031407-4



5 44 45 AT, . EETRREGRR Y R I SR A AR F3W

SR BORBIR 22, BT LR T I s d ol b SR IR 69 6 DI 2Rl R0 S HOEAT B IE, #4355 K2
SRR NERR AT X U ) B A TR AL o SRR AR 0065 0 88 TS 36 AR T 5 22 2 A 6 J 12 o
TR RN BEAT PP o

x1 ERYMBENBERGFRITE

Table 1 Standard for visual interpretation of damage grade of buildings
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Fig.2 Brick and concrete structure building 1
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Fig. 3 Brick and concrete structure building 2

(a) Network video graph (b) Google maps location (c) Before explosion (d) After explosion
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Fig. 4 Brick and concrete structure building 3

(a) Network video graph (b) Google maps location (c) Before explosion (d) After explosion
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Fig. 5 Brick and concrete structure building 4

(a) Before explosion (b) After explosion (c) Network video graph

6 s b TR ERIGR
Fig. 6 Images of the explosion at Lianyungang Chemical Industry Park
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Fig. 8 Model fitting curves of moderate and severe damage predictions for industrial building
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