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An Accurate Modeling Method of Earthquake Disaster AR Scene

Constrained by Structural Semantic Features

ZHU Jun'? DING Yongzhe' YOU Jigang' DANG Pei' YANG Wenquan' GAO Yuhan'

1 Faculty of Geosciences and Engineering, Southwest Jiaotong University, Chengdu 611756, China
2 State Key Laboratory of Bridge Intelligent and Green Construction, Southwest Jiaotong University, Chengdu 611756, China

Abstract: Objectives: Earthquake disaster has become one of the natural disasters that pose a great threat
to human society, and it puts forward high requirements for the efficiency and accuracy of emergency res-
cue. Augmented reality (AR) technology can provide more intuitive decision—-making support for rescue per-
sonnel by integrating virtual information into the real scene. However, the existing AR scene modeling
technologies face challenges in the complex environment of earthquake disaster. Methods: This paper pro-
poses an accurate modelling method for earthquake disaster AR scenes with structural semantic feature con-
straints. First, the characteristics of earthquake disaster scenes are analyzed, and the semantic feature li-
brary of earthquake disaster scene structure is constructed. Second, the virtual-real feature extraction of
earthquake disasters with structural semantic constraints is proposed to improve the accuracy of virtual-real
image feature extraction. Then, the virtual-real modelling of the earthquake disaster AR scene is carried
out based on the results of virtual-real feature extraction. Finally, the damaged buildings are selected as the
experimental case area for experimental analysis. Results: Experimental results indicate that the proposed

method achieves an F1 score of 90% for earthquake disaster feature extraction based on structural semantic

E&TH . W EKE SR (2022YFC3005703) .
FE—EE RE W, B RSy o R A AR B K SR . vgezj@163.com
BEEE AW, 1. vgeyjgb23@my.switu.edu.cn



%5 50 %56 6 4l

A BEAE AR SCRFIE 29 5 B 52 9 AR 37 550K i R 1 1127

constraints. The optimized AR scene registration error has been reduced by 80% compared to the direct

modeling method. Conclusions: The findings demonstrate that the proposed method can effectively extract

and match virtual-real features, leading to accurate AR scene modelling for earthquake disaster scenarios.

At the same time, the proposed method has important application potential for improving the accuracy and

reliability of AR applied to disaster emergency response, and can assist on—site rescue personnel to obtain

more accurate disaster information.

Key words: earthquake field; augment reality; structure semantic; feature constraints; virtual-real fusion
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de —0.867 —0.213 —0.131 —2.340 4.251
bl
E/C) dw 6.318 2.763 —8.539 3.420 6.646
iE

de  —6.520 —2.550 —1.046 0.380 —3.850

H1 3 4 WA, 7R 45 0 1 S0 SRR A A R A
26 I B% ¢ £ V- Y (E S 4.63°, 77 76 B B A 2%, 78 51
A GERG U SCRRAE 29 s 388 5o 4 E i B9 007 22 i 35
IR FE AL, 15 2 A P2k D B8 e A - 189 1 1 35 1%
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{6 O 45 14 5 29 ORI 4 P4 D 7% i A 7 B (E Y
200 ZE A7, HE SR A AR RO 2 0 3 R T

x4 ARNEREGMHEHRELEBRAE/O)
Table 4 Average Angular Deviation of Line of Sight
Before and After Constraint/ (")

Efg EMg EMR B E®
X1 Xt 2 X3 X4 Xt 5
GEMIE SCRREZURRT 521 458 4.72 441 4.23
SEWTE RREA RS 141 113 1.22 158 0.87

25

3 & &

S SCTE [ M 2 R B A 4R R DR A
AR 557 K5 HE R BEAT R, & T 25 4 T SRR AE 24
FY AR R FH AR I SR ME R BTk B X MR
KT RGN KRG SE B AR AR T
b R R H AR T SCRRIE PR, BT T 45 i SLZY R
99 % B AR 3 55t M SEARAE SR BT ik G B T
FPAE 29 oY 9 I3 AR 37 5 52 BT O E XS
R WG AT ARG Sl B H . SLHR A R R
W, SO SC2 R R B O 15 T A 2 F L o3 %0
1K 9000, JUL ] -3F SCIC A 5 fiE s VT 2 75 %5 o flie 5
Jo 1 R 5 PR A% 1% DC T TR X T Je3T i R e, A v 75
K, A RHIE TR L2 WS B AR 375 5t H R 4 2R O
SR R 25 A BT A A AR T S SRR R AR T
29 80% , E WA SC7 % T AR 37 5 i S il
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