
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 13223 
 
 

Proceedings of SPIE 0277-786X, V. 13223 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 
 

 

Fifth International Conference on 
Geology, Mapping, and Remote 
Sensing (ICGMRS 2024) 
 
 
 
Yinhe Luo 
Yi Wang 
Editors   

 
 
12–14 April 2024 
Wuhan, China 
 
Organized by 
China University of Geosciences (China) 
 
Sponsored by  
AEIC Academic Exchange Information Centre (China) 
 
                                       
 



The papers in this volume were part of the technical conference cited on the cover and title page. 
Papers were selected and subject to review by the editors and conference program committee. 
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The 
publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in Fifth International Conference on Geology, Mapping, and Remote 
Sensing (ICGMRS 2024), edited by Yinhe Luo, Yi Wang, Proc. of SPIE 13223, Seven-digit Article CID 
Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510681712 
ISBN: 9781510681729 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2024 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising 
or promotion, or any form of systematic or multiple reproduction of any material in this book is 
prohibited except with permission in writing from the publisher. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as 
soon as they are published online, and connects the same identifier to all online and print versions 
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



  Contents 
 
  ix Conference Committee 
  

   INTEGRATED RESEARCH ON GEOSPATIAL CHARACTERISTICS AND HAZARDS 

     
 13223 02  Research on the mechanism of rainfall-induced landslide and debris flow movement: a case 

study of Mudanjiang City [13223-119] 
     
 13223 03  Spatial distribution characteristics of Ji'nan rock mass, North China Block [13223-102] 

     
 13223 04  Research on geological hazard risk assessment based on machine learning [13223-101] 

     
 13223 05  Remote sensing-based characterization of spatial and temporal variability of drought in MU Us 

Sandy and analysis of climatic factors [13223-49] 
     
 13223 06  Analysis of seismic response capability of Shandong gravity network [13223-77] 

     
 13223 07  Geological characteristics and main controlling factors of the tight sandstone in the 

Lianggaoshan formation of the Jurassic in the Sichuan Basin [13223-50] 
     
 13223 08  Research on the mountain grassland aboveground biomass satellite remote sensing aspect-

oriented modeling method [13223-24] 
     
 13223 09  Aerial photography assessment method for comprehensive vegetation cover modeling in 

grasslands oriented towards satellite remote sensing [13223-23] 
     
 13223 0A  Mine geological environment evaluation based on AHP-EWM-TOPSIS model [13223-44] 

     
 13223 0B  Application of 3D model of UAV tilt photography in landslide geological disaster monitoring 

[13223-114] 
     
 13223 0C  Spatial-temporal change analysis of gross primary productivity of Xilingol grassland based on 

remote sensing technology [13223-106] 
     
 13223 0D  Carbon emission estimation of land cover change in Shenyang city based on remote sensing 

image [13223-103] 
     
 13223 0E  Water quality nitrogen and phosphorus inversion in small sample scene [13223-70] 

     
 13223 0F  Research on the rational staggered distance between joint mining faces in close distance coal 

seams [13223-45] 
     
 13223 0G  Spatial and temporal characteristics of meteorological drought and its relationship with 

circulation indices in Shanxi Province, China [13223-40] 
     

iii



 13223 0H  Identification method of regional soil erosion characteristics based on drone low altitude 
remote sensing technology [13223-105] 

     
 13223 0I  Characteristics of urban surface heat field differentiation and analysis of influencing factors 

[13223-61] 
     
 13223 0J  Fractal dimension calculation of spatial morphology in Dali traditional Bai villages based on 

GIS [13223-65] 
     
 13223 0K  Study on landscape and hydrological dynamics of water network in Shenyang [13223-7] 

     
 13223 0L  Evaluation of geologic hazards susceptibility along high-voltage transmission lines in 

Chongqing, China [13223-8] 
     
 13223 0M  Analysis and evaluation of spatio-temporal characteristics of urban thermal environment 

supported by local climate zone division [13223-53] 
     
 13223 0N  Application of multifracture horizontal well stimulation in tight geological reservoir [13223-48] 

     
 13223 0O  Application of gravity and magnetic prospecting in medium and deep geothermal exploration 

in Rizhao section of Yishu fault zone [13223-35] 
     
 13223 0P  Typhoon disaster risk assessment based on attentional convolution module [13223-27] 

     
 13223 0Q  Spatial and temporal distribution characteristics and evaluation of historical earthquake 

disasters in Gansu Province from 1949 to 2020 [13223-37] 
     
 13223 0R  Analysis of steel plant segmentation and temperature distribution changes in Tangshan City 

[13223-38] 
     
 13223 0S  Crop classification method using multifeature optimal selection combined with an ensemble 

learning model: a case study of the Sanjiang Plain [13223-93] 
     
 13223 0T  Research on drawing the distribution envelope of green tide in the Yellow Sea based on 

satellite remote sensing [13223-52] 
     
 13223 0U  Study on influencing factors and mechanism of deformation and instability of shear rock 

landslide: a case study of Taotaoya landslide [13223-109] 
     
 13223 0V  Practical study of geological survey theory and method in mineral exploration [13223-25] 

     
 13223 0W  Deformation monitoring before and after landslide [13223-57] 

     
 13223 0X  Study on the deformation of pit induced by leakage on diaphragm wall under complicated 

geological conditions [13223-29] 
     
 13223 0Y  Performance evaluation of uplink waveforms for 6G [13223-81] 

     
     

     

iv



   INTELLIGENT ENVIRONMENTAL MONITORING AND IMAGE ANALYSIS 

     
 13223 0Z  Research on GPR spectral characteristics of urban underground loose body [13223-15] 

     
 13223 10  Research on water ecology monitoring and water environment health assessment of reservoir 

for drinking water sources in south China subtropical region [13223-58] 
     
 13223 11  Integrated geological engineering modeling technology for medium basic volcanic gas 

reservoirs and its application in X23 block [13223-66] 
     
 13223 12  Estimation of solar energy potential on urban building rooftops based on drone 

photogrammetry: a case study of Wuhan University of Technology Nanhu New Campus  
[13223-79] 

     
 13223 13  Comparative study on point cloud filtering algorithm in constructing mining subsidence model 

[13223-88] 
     
 13223 14  Deep learning based local climate zone classification using multispectral and Sentinel 1 

images [13223-90] 
     
 13223 15  Numerical experimental research on assimilation of cloud-free radiances from fengyun-3D 

microwave sounding observations over land surface [13223-14] 
     
 13223 16  Research on muddy shoreline detection based on U-net [13223-2] 

     
 13223 17  Study on application of push-type soil landslide control based on numerical simulation 

technology [13223-85] 
     
 13223 18  Remote sensing image recognition and monitoring methods for wetland resources in lake 

areas [13223-11] 
     
 13223 19  Numerical simulation study of Zhayeba temple dangerous rock mass based on rockfall  

[13223-99] 
     
 13223 1A  The application of drone tilt photogrammetry in campus 3D solid modelling [13223-118] 

     
 13223 1B  Factor-driven impact analysis based on the Standardized Precipitation Index [13223-69] 

     
 13223 1C  Image-based balanced and hierarchical relation learning for few-shot wild animal object 

detection [13223-89] 
     
 13223 1D  Application of SPEI index in drought evolution in southwest China [13223-36] 

     
 13223 1E  SARLMN: 3D reconstruction for urban buildings from a single SAR image based on latent 

matching [13223-108] 
     
 13223 1F  Random forest-based vacancy filling of MCD43A3V061 Antarctic albedo product [13223-10] 

     
 13223 1G  Quantifying the heatwave magnitude over the Tibetan Plateau from 1979 to 2022 with the 

comprehensive heatwave index [13223-56] 

v



     
 13223 1H  Temperature inversion of mesoscale eddies from satellite observations in the South China Sea 

[13223-86] 
     
 13223 1I  Research on grid disaster risk mapping based on meteorological and geographical factors 

[13223-84] 
     
 13223 1J  Evaluation and prediction of light pollution based on Topsis and BP-Grey prediction model 

[13223-22] 
     
 13223 1K  Spatiotemporal variation and dynamic simulation of carbon storage in Qinghai Province based 

on PLUS and InVEST models [13223-5] 
     
 13223 1L  Prediction of soil salt content by hyperspectral model based on spectral transformation and 

feature optimization [13223-117] 
     
 13223 1M  A Sentinel-2-based classification algorithm of algal blooms and aquatic vegetation [13223-83] 

     
 13223 1N  SBAS-InSAR algorithm performs highway settlement monitoring to assist construction and 

maintenance [13223-34] 
     
 13223 1O  Research on the application of underwater survey technology in channel dredging 

engineering [13223-51] 
     
 13223 1P  Application and precision analysis of SBAS-InSAR technology in deformation monitoring of 

foundation pit [13223-115] 
     
 13223 1Q  Pine wilt disease detection method based on improved YOLOv5 [13223-92] 

     
 13223 1R  3D geographical entity quality inspection method based on visual rendering and AI 

intelligence technology [13223-71] 
     
 13223 1S  Numerical simulation study of CO2 injection on fault stability [13223-39] 

     
 13223 1T  Comparative study on water extraction based on Sentinel image and UAV image [13223-112] 

     
 13223 1U  Reclassification of unknown salt diapir activity using INSAR technology [13223-32] 

     
 13223 1V  Observation of mining activity changes in the Sepon gold mine in Laos through GaoFen 

satellite data [13223-63] 
     
     

   INTELLIGENT COMMUNICATION AND REMOTE SENSING DATA FUSION 

     
 13223 1W  Research on rapid construction of BIM components for land remediation planning based on 

UAV real scene 3D [13223-68] 
     
 13223 1X  Establishment of a 3D terrain model based on big data [13223-91] 

     

vi



 13223 1Y  Geological informatisation and data management: innovation and practice of integrated 
software [13223-100] 

     
 13223 1Z  Study on vegetation benefit of shelterbelt in three northern regions based on PIE-engine and 

NDVI time series data: a case study of Bayannur region [13223-73] 
     
 13223 20  Intelligent interpretation of remote sensing images of winter wheat based on farmland 

landscape partitioning and artificial intelligence algorithm [13223-59] 
     
 13223 21  Accuracy assessment of Mavic 3 industrial UAV based on DJI Terra and Pix4Dmapper  

[13223-13] 
     
 13223 22  Forest fire monitoring based on the remote sensing technology [13223-87] 

     
 13223 23  Automatic identification method of surface lithology based on remote sensing satellite data 

and machine learning [13223-12] 
     
 13223 24  UAV remote sensing pine tree disease detection based on lightweight CNN [13223-55] 

     
 13223 25  A balanced network for sea-land segmentation [13223-4] 

     
 13223 26  Application and analysis of traditional villages survey based on remote sensing images in 

Guangxi [13223-3] 
     
 13223 27  Incremental supervision-driven network for optimized contour segmentation of buildings in 

remote sensing [13223-47] 
     
 13223 28  Qingxiu District surface temperature changes analysis based on the remote sensing data 

[13223-16] 
     
 13223 29  A deep learning-based method and system for processing marine environmental data  

[13223-19] 
     
 13223 2A  Ground vehicle gravimetry using inertial navigation system, dead reckoning, and barometric 

altimeter [13223-82] 
     
 13223 2B  Geographically adaptive multispectral remote sensing water depth inversion based on BP 

neural network [13223-46] 
     
 13223 2C  YOLO-DCANet: seismic velocity spectrum picking method based on deformable convolution 

and attention mechanism [13223-60] 
     
 13223 2D  Estimation of soil organic carbon content based on ground hyperspectral remote sensing 

[13223-21] 
     
 13223 2E  Accuracy analysis and evaluation of GPM and TRMM satellite daily precipitation data in Gansu 

Province [13223-72] 
     
 13223 2F  Spatiotemporal continuous PM2.5 concentrations inversion based on multisource data and 

hybrid model [13223-31] 
     

vii



 13223 2G  Deformation data analysis of shield tunnel based on ICEEMDAN- wavelet -NLMS joint model 
[13223-17] 

     
 13223 2H  Application of UAV remote sensing technology in surveying and mapping engineering 

measurement [13223-67] 
     
 13223 2I  Estimating the spatiotemporal pattern of river dissolved organic carbon based on multisource 

remote sensing data [13223-97] 
     
 13223 2J  Research on numerical generation of polar ice floe field based on surveying and mapping 

data [13223-20] 
     
 13223 2K  Vectorized building footprint extraction based on improved polygonal instance segmentation 

network [13223-78] 
     
 13223 2L  Remote sensing-based water quality assessment in Nansi Lake of Northern China [13223-30] 

     
 13223 2M  Habitat suitability analysis of rice sheath blight based on multisource data [13223-95] 

     
 13223 2N  Analysis of spatiotemporal changes in air pollution in Jiangxi based on nighttime light remote 

sensing [13223-42] 
     
 13223 2O  Atmospheric correction for microwave remote sensing with considering clouds and 

precipitation profiles [13223-111] 
     
 13223 2P  A deep neural network aided channel estimation for maritime wireless communications 

[13223-80] 
     
     

 

viii




