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Abstract: Objectives: Frequent, large—scale natural disasters inflict substantial harm on modern society,
posing serious challenges to emergency decision-making, response, and assessment. During the emergen-
cy response processes, geospatial disaster data rapidly expands across physical, social, and information
spaces. Despite extensive research on disaster geospatial big data, studies have yet to integrate into a uni-
fied intelligence system. As a result, fragmented disaster geospatial data fails to reflect its inherent informa-
tion value. Converting complex disaster geospatial big data into emergency rescue geospatial intelligence
(ER-GeoINT) is an emerging trend in modern emergency rescue. Methods: First, in response to the cur-
rent challenges such as the difficulty in emergency rescue data integration, the ambiguous application sys-

tem of emergency intelligence, and the low efficiency of emergency rescue decision—making, we build on

E& WA : WK & AHR TR (2022YFC3005705) .
FE—EE E 5B LIRS O RS Ty 10 R Ny A b B A IR S5 3 s ) R SR Al A 5 A3 BT 42 . wangyong@casm.ac.cn
BEIS1EE #EE M+ . hanyaoyao322@163.com



55 50 45 6 1) o OTAE D OB B [ A AR AR AR B AR R 5 B 1111

existing geospatial data integration processing and analysis methods. By examining the structure and charac-
teristics of current disaster spatiotemporal big data, this paper proposes the concept, features, architecture,
sources, and quality metrics for ER-GeoINT. This clarifies the information sources and classification sys-
tem of ER-GeoINT. Then, a system framework for ER-GeoINT generation technology that supports mul-
tiple disaster scenarios is developed to address technical challenges in mining and analyzing disaster geospa-
tial big data. This framework elaborately presents the current research on data perception aggregation, intel-
ligent extraction and analysis of intelligence information, and the integrated intelligence generation technolo-
gy of spatial intelligence. Results: Focusing on emergency rescue scenarios for typical natural disasters such
as forest and grassland fires, earthquakes, and geological hazards, a multi-hazard supported intelligence
collection and analysis service system (ICASS) is developed. ICASS integrates geospatial intelligence
mining technologies and methods for disaster online monitoring and early warning, multimodal emergency
intelligence information extraction, rapid disaster loss assessment, and on-—site situation simulation and de-
duction. Through these integrations, an all-source intelligence database, intelligence collection and analy-
sis service system, and an application demonstration pattern for emergency rescue intelligence demand ser-
vices are established. Conclusions: The sources and types of global disaster emergency data are increasing-
ly expanding, while the demands for emergency rescue intelligence are shifting towards more intelligent,
spatial, granular, and personalized approaches. Current challenges and opportunities for ER-GeoINT in-
clude developing a credible and precise intelligence quality evaluation system, strengthening the human—in—-
the—loop intelligent rescue intelligence generation technology system, enhancing the fine—grained element
spatial perception, grid—based intelligence collaborative management, deepening the exploration of value-
added spatial intelligence through three-dimensional emergency mapping services and improving the inte-
gration with disaster emergency response plans.

Key words: emergency rescue; geospatial intelligence; emergency mapping; intelligent intelligence genera-

tion; spatiotemporal data mining
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Fig. 4 Architecture of Intelligence Collection and Analysis Service System
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Table 3 Comparison of Key Technical Indicators

BSLEi% S WiR7S RS 9 [A] 5% F14%
ERNIE 0.801 2 0.686 1 0.739 2
S BERt-Base 0.743 1 0.792 5 0.767 0
Bert-CRF 0.803 5 0.753 4 0.777 6
AT 0.840 3 0.814 2 0.827 0
SN F150 80 W F153 % 548 P14
ChangeOS 0.856 9 0.7114 0.7550
TE BOEAR S R A IEAG Rescue Net 0.840 1 0.734 8 0.766 4
BDANet 0.854 4 0.730 4 0.767 6
ARICT5 2 0.866 4 0.7830 0.809 8
LS HESP 2R e 8 F 1 R e
bbox_mAp bbox_mAp50 seg_ mAP seg_ mAP50
S A T Mask RCNN 0.4051 0.726 6 0.358 2 0.685 6
Swin-Mask RCNN 0.438 7 0.769 2 0.392'3 0.740 1
Mask2F ormer 0.4752 0.758 8 0.382 7 0.720 5

AT 0.503 3 0.8310 0.466 9 0.819 1
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