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Research on real-time data processing of intelligent sensors
in building deformation monitoring

Huakui Cen
Western Building Seismic Investigation and Design Research Institute Co., Ltd., Xi’an, Shaanxi, 710054, China

Abstract

As the construction industry advances, the safety and stability of buildings have become increasingly important. Deformation
monitoring is a crucial method for ensuring the structural safety of buildings. Traditional monitoring methods, which often rely on
manual measurements, are inefficient and lack precision. In recent years, the advent of smart sensors has provided more efficient and
real-time data collection and analysis for building deformation monitoring. This paper explores the application of smart sensors in
building deformation monitoring, analyzes their advantages in real-time data processing, and focuses on key technologies for data
collection, transmission, and processing. It also discusses the challenges and solutions in real-time data processing.

Keywords

intelligent sensor; building deformation monitoring; real-time data processing; data acquisition; data transmission
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Study on groundwater reserve assessment model of arid
region based on multi-source remote sensing and ground
hydrological measurement

Liangqing Huo
Shanxi Dezehou Geological Exploration Co., Ltd., Jinzhong, Shanxi, 030600, China

Abstract

Groundwater resources in arid regions play a vital role in regional ecological and socio-economic development. However, traditional
surface hydrological monitoring has limitations in comprehensively and dynamically reflecting storage variations. In recent years,
multi-source remote sensing technology has opened new opportunities for groundwater reserve monitoring and assessment. This
paper systematically reviews the theories, technologies, and model construction methods for groundwater reserve evaluation in
arid regions based on the synergistic integration of multi-source remote sensing and surface hydrological observations, analyzing
key implementation aspects. Case studies demonstrate that collaborative models exhibit significant advantages. The paper also
explores emerging trends such as intelligent assessment models, providing support for water resource management and ecological
conservation.

Keywords
multi-source remote sensing; surface hydrological monitoring; arid regions; groundwater reserves; model integration; water resource
assessment
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The Application of GNSS and Leveling Measurement Fusion
Technology in Deformation Monitoring of Water Conservancy
Projects

Lijin Yang
Xinjiang Jianghai Surveying and Mapping Technology Co., Ltd., Urumqi, Xinjiang, 830000, China

Abstract

In the guarantee system for the long-term safe operation of water conservancy engineering structures, deformation monitoring
technology plays a key role. GNSS technology has the advantages of all-weather and highly automated real-time three-dimensional
positioning, while leveling measurement has a significant advantage in vertical direction accuracy control. The integration and
application of the two in deformation monitoring of water conservancy projects can not only achieve the unification of high
precision and high timeliness of monitoring data, but also enhance the stability and adaptability of the monitoring system in complex
environments. This paper systematically discusses the principle characteristics, fusion paths, data processing methods of GNSS and
leveling technology, as well as their practical effectiveness in engineering deformation monitoring. It proposes the comprehensive
advantages of fusion technology in improving monitoring accuracy, enhancing system reliability, and optimizing engineering
early warning response capabilities. It emphasized the significant importance of building a standardized and intelligent integrated
monitoring system for the safe operation of water conservancy projects.

Keywords
GNSS Leveling measurement Deformation monitoring Fusion technology Water conservancy project
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Research on the Adaptive Optimization of River Topography
Survey in Water Conservancy and Hydropower Projects

Huaping Chen
Guangdong Yue Hydropower Survey and Design Co., Ltd., Foshan, Guangdong, 528000, China

Abstract

This paper focuses on the adaptive optimization of river topography survey in water conservancy and hydropower projects,
systematically exploring the application paths of modern technologies such as 3S, GPS, GIS, and RS with traditional engineering
geophysical exploration methods like gravity and magnetic exploration, seismic reflection, and electromagnetic exploration. It also
analyzes the measurement advantages of new geophysical exploration methods, including the color television system for drilling
and geophysical tomographic imaging technology. By analyzing the principles and key points of application of each technology,
this paper aims to provide technical support to enhance the accuracy, efficiency, and adaptability of river topography survey. The
rapid development of new surveying technologies has made it crucial to construct an adaptive optimization measurement system that
integrates multi-source data, which is essential for improving the precision of river topography modeling and the scientific nature of
engineering decision-making.

Keywords
water conservancy and hydropower; topography survey; application
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Precision analysis of 3D laser scanning in mineral resource
management mapping

Dongdong Chen

Maguan County Natural Resources Bureau, Wenshan, Yunnan, 663700, China

Abstract

Accurate topographic and geological data acquisition constitutes the fundamental prerequisite for effective mineral resource
management and scientific governance. Conventional surveying methods often demonstrate limitations in efficiency and precision
when applied to complex mining environments. This study investigates the application of 3D laser scanning technology in mineral
resource mapping, with a focus on its precision characteristics. Through detailed technical explanations, comprehensive analysis
of precision determinants, and optimization strategies supported by specific parameters and case studies, the research provides
theoretical foundations and practical guidance for precise implementation of this technology in mining operations. The findings aim
to advance the refinement and efficiency of mineral resource management systems.

Keywords

3D laser scanning; mineral resources; precision analysis
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An analysis of the quality control measures of real estate
surveying and mapping engineering

Zhongwei Han Zhongwang Han
Guangxi Hongfu Surveying and Mapping Co., Ltd,. Hechi, Guangxi, 547000, China

Abstract

The effective implementation of real estate surveying and mapping projects can provide substantial support for property rights
definition, transactions, and urban planning and construction. The accuracy, reliability, and authenticity of surveying and mapping
results directly impact the rights of multiple stakeholders. In this context, strengthening quality control in surveying and mapping
is essential. This can be achieved through multiple dimensions including establishing standardized technical management systems,
enhancing talent development, and improving full-process quality control mechanisms to boost quality management capabilities
and effectiveness, thereby ensuring the precision and reliability of surveying and mapping outcomes. It effectively addresses current
challenges such as mismatches between technical standards and equipment, uneven professional competence among personnel, and
weak control points in process management.

Keywords
real estate; surveying and mapping engineering; quality control; implementation points
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Research on the Application of Smart Technology in Land
Management

Liguo Yang
Natural Resources Bureau of Honghuagang District, Zunyi, Guizhou, 563000, China

Abstract

This paper focuses on the application of smart technologies in land management, taking GIS, big data, Internet of Things and other
technologies as the research core. By combining theoretical analysis with practical cases, it systematically explores their application
scenarios throughout the entire process of land investigation, planning, approval and supervision. Research has found that smart
technologies can significantly enhance management efficiency. Based on this, countermeasures are proposed from three aspects:
technical optimization, management improvement, and security guarantee, including building a unified data platform, strengthening
grassroots training, and establishing a full-process data protection system. The conclusion of this article can provide practical
references for the intelligent transformation of land management. Subsequently, the integrated application of emerging technologies
such as 5G and blockchain can be further explored.

Keywords
Smart technology ;Land management ;Land approval
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Discussion on the direction of land law enforcement

Yufeng Hu
Guangdong Provincial Institute of Map, Guangzhou, Guangdong, 510000, China

Abstract

In recent years, as challenges in land law enforcement have intensified, improving enforcement efficiency and accuracy has become
an urgent issue. To address this demand, land law enforcement models have been continuously adjusted and optimized. In 2023,
the “monthly clearance, monthly verification, annual evaluation” model was implemented. However, due to its cyclical nature and
high-frequency monitoring requirements, this approach resulted in excessive workload and data inaccuracies. In 2024, the quarterly
satellite imagery and annual satellite imagery model was introduced, effectively reducing redundant inspections. Nevertheless,
challenges such as delayed data updates and uneven enforcement intensity across regions persist. Since 2025, local authorities have
implemented self-inspection systems instead of centralized issuance of satellite imagery patches, enhancing operational autonomy.
However, this shift has also brought challenges in standardizing local enforcement practices.

Keywords
land enforcement; working mode; satellite image mode; local inspection; data application
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A Brief Analysis of the Practical Application of Cadastral
Surveying Technology in Land Resource Management

Dafei Liang

Shanxi Jinou Land and Mineral Resources Consulting Service Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

Within China’s land resource management framework, comprehensive documentation and archiving of spatial distribution patterns,
land area specifications, topographic characteristics, ownership relationships, and usage status of various land types are mandated.
These records are centrally managed by government authorities to ensure sustainable long-term utilization of land resources. Effective
land management significantly enhances resource efficiency, with cadastral surveying—central to this process—providing critical
data support. This study examines the interconnections between cadastral surveying and land management, while conducting an in-
depth analysis of its practical applications through multiple dimensions including control surveying, topographic reconnaissance, and
indoor data processing.

Keywords

cadastral survey; land management; land survey
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Research on Digital Mapping and Information Management
in the Protection of Historical Buildings

Huasen Li
Beijing Xinxing Huanyu Information Technology Co., Ltd., Beijing, 100000, China

Abstract

With the rapid development of digital technology,the application of digital surveying and information management technologies in
the protection of historical buildings has become increasingly important.High-precision measurement techniques such as 3D laser
scanning,drone aerial photography,and optical imaging can comprehensively record the geometric features and structural details
of historical buildings,providing a scientific basis for subsequent protection and restoration work.The building data management
system based on Building Information Modeling(BIM)technology enables efficient storage,sharing,and management of historical
building information,supporting multi-party collaboration.In the process of historical building protection and restoration,digital
surveying technology not only improves the accuracy and efficiency of data but also plays a crucial role in architectural restoration
decision-making and protection plan design.This paper discusses the current application and technological innovations of digital
surveying in historical building protection and highlights the importance of information management platforms in building data
integration,sharing,and visualization,offering new ideas and methods for the sustainable protection of historical buildings.

Keywords

Digital surveying; Historical building protection; 3D laser scanning; Building Information Modeling; Information management
system
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Analysis of surveying and mapping technology application
in land change survey

Hailong Yuwen Dongshen Zhang
Inner Mongolia Autonomous Region Surveying and Mapping Geographic Information Center, Hohhot, Inner Mongolia,
010000, China

Abstract

The National Land Change Survey, a crucial annual assessment of China’s land resources and development status, focuses on
accurately tracking changes in land use patterns nationwide while maintaining data currency. To fulfill its objectives, the survey
employs geomatics technologies to generate precise survey data, providing essential references for policy-making and resource
allocation. This study provides an overview of the survey’s implementation framework, analyzes the advantages of geomatics
applications, and explores practical implementation strategies to serve as a reference for stakeholders.

Keywords
land change survey; surveying and mapping technology; application
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Application effect and optimization strategy of UAV aerial
surveying technology in topographic mapping

Qixue Xu
China Railway 11th Bureau 5th Company, Chongqing, 400037, China

Abstract

With the continuous advancement of aerial photogrammetry and remote sensing technologies, drone aerial surveying has gained
widespread application in topographic mapping due to its advantages of mobility, cost-effectiveness, and ease of operation. This
technology not only enables efficient acquisition of high-precision terrain data in complex environments but also integrates with
multi-source data to provide crucial support for land planning, resource surveys, environmental monitoring, and engineering projects.
Starting from the fundamental principles of drone aerial surveying, this paper systematically analyzes its primary applications in
topographic mapping, thoroughly explores existing challenges, and proposes targeted optimization strategies to provide theoretical
references and technical guidance for related research and practices. Through comprehensive analysis of technical characteristics,
application advantages, and development bottlenecks, the study aims to promote the standardization, intelligentization, and
sustainable development of drone aerial surveying technology in topographic mapping.

Keywords
UAV aerial survey technology; topographic mapping; application effects; optimization strategies
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Research on High-Efficiency Beneficiation Technology and
Process Optimization of Super-Poor Magnetite

Yong Wang
Xinjiang Nonferrous Metals and Metallurgy Design & Research Institute Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

China’s iron ore resources are characterized by their low grade, high impurity, and fine particle size, with ultra-poor magnetite
reserves accounting for over 70% of the country’s total iron ore reserves. As high-grade ores gradually deplete, the development and
utilization of low-grade magnetite have become a crucial direction for achieving sustainable development in the steel industry. Due to
their low iron content, fine dissemination, complex gangue, and difficult separation, ultra-poor magnetite has emerged as a focal point
and challenge in mineral processing technology. Based on a systematic review of domestic and international research achievements,
this paper combines process practices from typical mining areas to provide an overview from five aspects: ore characteristics,
separation mechanisms, key technological advancements, process flow optimization, and green development directions. The study
identifies the integrated use of wet-dry combined separation, high-pressure roll milling dry separation, combined strong magnetic and
reverse flotation, and intelligent control systems as core approaches for the efficient utilization of ultra-poor magnetite.

Keywords
ultra-poor magnetite; mineral processing technology; dry separation; wet separation; process flow optimization
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Hyperspectral image classification method based on
satellite remote sensing and its application

Tingting Han
Liaoning Provincial Natural Resources Service Center, Shenyang, Liaoning, 110034, China

Abstract

Hyperspectral remote sensing technology provides a powerful tool for surface feature identification and classification by acquiring
high-resolution information of ground objects across continuous spectral bands. Satellite-based hyperspectral image classification
methods can comprehensively utilize spectral, spatial, and temporal characteristics to achieve precise identification and dynamic
monitoring of landforms. This paper systematically analyzes the fundamental principles and data characteristics of hyperspectral
imaging, while exploring the theoretical foundations and applicability conditions of various classification methods including
statistical feature analysis, band selection techniques, and spatial information fusion. By integrating support vector machines,
spectral angle mapping, and deep fusion algorithms, the study conducts comparative analysis of classification performance across
different models. The research demonstrates that optimizing band feature selection and model architecture can significantly enhance
classification accuracy and stability, providing high-precision remote sensing support for agricultural, geological, and ecological
environment monitoring applications.

Keywords

satellite remote sensing; hyperspectral images; classification methods; feature extraction; accuracy assessment
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Application and development trend of new surveying and
mapping technology in highway survey and design

Xuqi Chen Guoqin Chen
Hainan Kaiqi Survey, Design and Consulting Co., Ltd., Haikou, Hainan, 570100, China

Abstract

The “air-ground-water-underground” multi-dimensional data collection system developed through new surveying technologies has
become a core approach to enhance quality and efficiency in highway survey and design. Aerial drones equipped with radar simulate
ground-level flight to capture 3D terrain point clouds, while vehicle-mounted systems utilize Beidou positioning to collect dynamic
corridor data. Underwater unmanned vehicles overcome blind spots in water surveys, and handheld scanners address modeling
challenges in confined spaces like bridge underpasses. This multi-technology collaboration optimizes survey workflows, providing
foundational support for route optimization and BIM design. It demonstrates the significant value of technological integration in
improving overall project efficiency, injecting new momentum into the development of highway survey and design.

Keywords
highway survey and design; multi-dimensional mapping technology; point cloud acquisition; BIM collaboration; data fusion
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Method Optimization of UAV Oblique Photogrammetry
Technology in Land Expropriation Field Survey

Dong Liu
Land Management Center of Guoneng Zhuneng Group Co., Ltd., Ordos, Inner Mongolia, 010300, China

Abstract

With the rapid development of drone technology,the application of oblique photography technology in the field of surveying and
mapping has gradually deepened,particularly showing its significant advantages in land acquisition field surveys.By carrying high-
precision cameras and sensors,drone oblique photography technology captures multi-angle images of ground objects from the
air,providing rich spatial information for land acquisition surveys.This paper aims to analyze the current status of drone oblique
photography technology in land acquisition field surveys,explore its optimization paths,and propose corresponding technical
improvements to enhance its precision and efficiency in practical applications,thereby promoting its wider adoption and application.

Keywords
Drone oblique photography;Land acquisition survey;Data collection; Technology optimization;Surveying and mapping applications
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Discussion on the Construction of a Specialized and Mass
Combined Monitoring and Early Warning System for
Geological Disasters in Yunnan Province

Yuebin Jiang' Xiaomei Li’

Yunnan Geological Engineering Second Investigation Institute Co., Ltd., Dali, Yunnan, 671000, China

Abstract

As one of the provinces in China with the most severe geological disasters, by the end of 2020, Yunnan Province had 23,267
registered geological disaster hazard points, threatening a total of 3.7804 million people and property worth 79.673 billion yuan
. Monitoring and early warning, as an important component of the comprehensive prevention and control system for geological
disasters, is a significant means to reduce casualties and property losses caused by geological disasters. Since the 12th Five-Year
Plan, Yunnan Province has established a geological disaster mass monitoring and prevention system that covers all known geological
disaster hazard points. Under the current new situation of scientific and technological disaster prevention, the construction of a
monitoring and early warning system combining professional and mass efforts is particularly necessary.

Keywords
Yunnan; Geological disasters; Specialized and mass combined monitoring and early warning system

*FRmERREERE S MRS RRIEHR
EoN R e
ZREHUT TR eI A R, i - 75 AT 671000

mE

ZHEAL BB RERCENANZ—, BE2020FE, 44 TEMOR R EREE 232674, *HRMA2378.04
T, BB FT796.731070 YoM FREAE A IR R B L2 ek R AN TR R, AR AR EERARY T F
WMERENEEFE, “To&2" Dk, ZAAEITOCRMRARERESSF LA REBMNBEG KL, £SATHHL
B R HHRT, EHLELRMNRERZERXBHFILALE,

KA
Fd; MARE; EHELELENFTEIRZ

| ZEAEHESKNTEERZGIR VLSS L B0, FIE T M,
- BORTER R ORS00, B+ HB” Y
1 2021 6 A RHRIIITERRIEADIR, Bk 2023 © (o AR A, S8 TR+ R RS

LROLE PSSR, TR TEmy s e HRII

WSS R, TR 6 () T2EERR o
WIS R, FAERTHEA sse2 iiFcarsppres IS TR RRLRIOMOOCE, Hufei

b e T 33820 4 (£ | e bk R MENSOREEEEOE | B R R
00%. T EEE i o700, B Tt gy e VTR RS T A P BRI
o o B LRpE LU

Ko

pu

TR AR AR, DLERGET I B R F 576

[fEEBN] it (1988-) , DESERIEA, AR,
SNTEIM, MBHIRKERS. BNMZE. U IESE
EEHR.

51



MEMLTIE - £ 08% - 806 H - 2025 &£ 11 A

2 EERAESIMMMMERREIR
2.1 EEUFEHNEERER

IRIEH T I E 2 BRI AR RO 0 M o
REREHEA R, MAHREEER . £ . APU90E
I EFEMFEL AR A, BRI O SR iR BT, 4 B
o IRFEHESF LAV, DIBENEMA S AR IFIE 45 5,
SRR A B A%, BRI A BRI . HEe L W
WE. Bt BRERET, e O SRR T
VEFIEERINLE], SCEMRRICETRR, DIsmarmEERs bk
oz, A SEEPRIFEDS 7 £ (RBATL RN B DR 2L
B, FAEEEIEERS MR L
2.2 R it it B R E A TR EE i AR R i& & 1O R F

DR NI ol v s =1 g AN 77 I NS L v (VAN 7
PREREEE . KEOE, =i ATERE. RS
ARVENFARSTHE, ENERERITRIAE TR L, 45
AR E TR LR . BRRIFE M se R 25, o8 Ak
IR BATAIEE. ThAEMIZ. MEMThE. 2R 5T
Hefp, ISTIARETIE B 5 T HEN S L R nA RS, SRt
WRRERE T | SRl B AR s , UL mdide a1,
23 FEMEBELESMNMERREL

R TS THEHET EDK, B eiiE
AU IPTEAA SRR T R N AT S0, ket
FER NP+ PG T O 2 A AR A
B G HFCERREG S B L. T KCE, Rk
R EBRIARH SCERE T S KRR “TEHI(ESF |
FORWEE), ZSIRES . BRIy | dBhess” SE i,
FEEHIUR ER MRS . e e e SR
FE4FHLHE, INRKBIRELARS IR, e T .
RIS, BHER., sHns, 5P, L Rig), 2
EiRS . MALE” WIS EE AR, M T
BRI L BRI AR AT PR AR
FIZEAE TR 2

OIIERR EARIF T, R E e 2 s

TEXT & R FENR N H b TR S e TR A I EEA I
IRTRERN L ERAE . BRNLH] . faeEht . KRR AE
Bok, EPmiThaE . RS RN, BEEAIR. K
FEIEA, Al TR RE PR A A IR A . PRI R R
WEMASTERORER A, W RN & E HA b, £
2K GNSS HE R AT RS, . 255084480, WAt
TREETE. Sk, ERERE #5; T O PLIE MR |
WIRANG D RE . AKSThEEONE, AN Bah el
st EGEAE. Wi EIGREMIN . o R, ls
Mk, JEERERET R

QsEEL RS & IEMIERSY

FEMFER N TS & RN R AR EES
5F, EHHER S SRR FRERE 2N EIR, 158

52

FEGITEEMEERS L S-SR |, T SR AT &%
SRS BEES bR TR . FEATIRE . WY, A
WO, BT TR, C e T A
GENTEFEENE SR, IEI SIS BTG,
KT ARG E, R EN, P
OIEREAE R, M E &R EE
EAKEEAIEABITRET S A, NAETE T
TEHDE E BT IIE B, FR S & U i A7 B 4
. BHEIE YA TR EE T AR AR L 5&
T NGBS RE AN RZRL, Feo R ARG G TR
HEEaETE, e NSRRI T A, RN AR )
TS, IR AR NS T, IR e
K —v, AREHIX R BB T B L TR
WERERMEEFEEGE, BRERAT I ARANRE—
AR R S R R P R B & FeA A A o0t F), 0%
I SRS RSB E N, HRITE R S ERRE,
H5EBERIHENTF RIS E. X TEZERGEHE
T IR, BEWEL AR S5 . SRR THEA R
JEIIKE, LZEBGIE M T B, RO E ARG S M AT R R
LRGBS CURKEBPAIEIRE ST R AL, thEE
MR 2R, TS BN B E AR
TR 13 B KR ok % 3R 2 R AR B AT T R B A
s N (7)) BRI YRR S A B, 24
RN (1) 1BFRR ORI RIS AR E
DaiEEs e stWe e =R AR N T SIS W LI US SN
H TR BB R A2 A AR B T
3 ERGIHH
31 mMBEE=
B2 K ENESREIEE AR SN S A
2022 FELfiE ) E A WE M S, 2022 427 A 31 HES A 11
H, fEESsEfEmem T, mRagameay, HiEs:
flA R ITRE A G T B, BT E RS, EURKER
MLl AR N S RBR R BT AERE), T 2022 47 H 31
HEBZ T8, SZEE, B ES N 58 L
100cm, TERCES & AREL) 90em, [ s i B AT £ by
34, R RARISEEINTE, E ARSI S S,
08GP02 ( HIFNF2 ) BEfG4 £5%4520 sm, ENEHE SIS
MELEREAAART (BH 1~ 2) o (SR NEESER
M NER ST, WA 6 ;130 Adayl - iia il
KB, BEAEET AN,
3.2 REMHER KM TIEERE
FIPAPEIE FTERRE S B —R 25 ~ 30° , HiER
HA REIFERAE R, SREEDS, ZEWETTE N
FFREE AT, RN R AT A A el &
WS ESNEBE, iigaNREF. 2022 4 3 Al



MRMLTIE- 50845 - £ 06H] - 2025 4F 11 A

TR AR ZEEAT ), Jo SAEEEWTm] UL o 122053 AL EmT
FHTTIAA 81° , WAL 40m, F52) 40m, JEZ) 2-4m,
SPERESCEIFRZ) 0.16 X 104m2, (B ENAFRZY 0.4 x 104m?; 3
RFEEYEHE T MRV AR T AR, MRIRZ AT
GEERITE (J17 y) BRREER e denbs; E1 M
REPRVR SN, FLBRGRK, BSLE %, HEWEE S
T YR NSRS R

IRHE CHOBE BB L & TR PRI ) hig
WS AECTARIEN, S5 A AR IR SRHE , A E
NI AT G A =, VST E 1 S0EZL, 1
LA E | =25 GNSS IR I S, fEESE RSN E
a5 MO B AR L R B AT GNSS Bhuili, HAER Py A e
DI AT AT | Rk

B 1 & 22022 7 A 31 BRI EZBIHTRIER

3.3 MEL ML EMmL
3.3.1 Bl 2 4-F & TREE AR

O s B &M

IS4 2022 24 H 15 HA 8 H 11 Hifis:, #b
TR ATEHE N B EEAE ST SRR ZE

WIS R HTAEEN, 2022 45 5 Aok, iZBak
RITEXEENE R EEG L, 220 m%EN;
—FERURIEN, #a o RHIERAIRS . MR, IS H
BRI AR (b 2022 4E 8 H 11 H 14:42:03, H Z it /K (r
B2 982.2mm, FITEE 7SS 855.5mm, RiT& T
1302.3mm; HASEEHZRIE 8 A 8 Haklnth, dhdkdsibs

S B3 S S Y AR T A A g [ K B B ) SR T LB
—, SHGREBEMNRGEEITTRA], ZERGET AR
ERE, KRB RIRER, W ESREAA 2 &
8 N, s,

SRS IERES ISR (AEEARERE A MEURBRREAS )

B3 BENARGFTEEMELS

332 WA E vh

WRIPES )G, SAREERAr T MU AR N R R
SHl7 RS B A TR A I T T EA, 22
HEL N R A TS BRI . RIS D1 45 A e A B
NI RIHI TR ER LS A R NPTEES RIS, SWHmsnaE
W TR RS, KIBEEIN T BIRSIEN, R LR
WNZEe. B0, gl E BRI L RHEN E 2 B SRR
YR B RHERAIN RIS G, R R TS
EEAMELERE, BREIREER M HNTZAH
ST T TR, SRR RISl 1 AR
BRI =Rk
4 &EiE

LR TSR AR IR “DAAAE, B
BHIE” (RN, 2 E A FENRESS S Se 53R
5 NG, DRSS G S & IR A FL )
BRI REETE R, PRt MRS S Y . BfTh] 4,
DIREfEIZ . VR . ZE3ERE . B T4Edr . ml LUl TG
e H BT R O MA A A TSR R, BT E R
JE M ISR, FERBPRE L AR T b S, V)%
RHOFT R A

5% HEk
[1] i AR H ARG IR M B L Rk & LM P s A
HIYE[S].

[2] Z RS TR R BT . = B & T FE i1 P )
(2021—20254F ) [R].z=FEE EAET, 2022.

[3] A HOT E E R I A A Fd14E20211-2023 48 12 T4 TR AR
= P RO IR BE. 2022.

(4] ZEBout. s B8 521 1 2 KRR R A TAZA A I T 4R
[R].z= RHOJTE THEES I aehe A RN F].20224F:8 1.

53



HRMLTZ-E08% - F06H] - 2025 11 A DOL https://doi.org/10.12345/xdchge.v8i6.35194

Geological disaster prevention and control and safety assessment
of water conservancy, hydropower and environmental
engineering

Qiang Fu

Yunnan Geological Engineering Second Investigation Institute Co., Ltd., Kunming, Yunnan, 650218, China

Abstract

Geological disaster prevention and the safety assessment of hydro-environmental engineering are closely related,serving as vital
components in ensuring construction safety and ecological stability.Geological disasters are characterized by concealment,sudden
occurrence,and regional concentration,often posing risks such as structural damage,seepage,and landslides to hydro-environmental
projects.This paper explores the impact of geological conditions on engineering safety based on the types and formation
mechanisms of geological disasters and establishes a scientific prevention technology framework and safety assessment model.
By comprehensively considering geological structures,hydrological conditions,engineering characteristics,and human activities,a
multidimensional risk identification and early warning mechanism is constructed to enhance the overall disaster prevention and
mitigation capacity of projects.The study aims to provide scientific support for the planning,design,construction,and operation stages
of hydro-environmental engineering,achieving the dual goals of project safety and ecological harmony.

Keywords
Geological disaster prevention;Hydro-environmental engineering;Risk assessment;Safety analysis;Ecological stability
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Research and Application of High-Temperature Resistant
High-Density Cement Slurry System

Shuangquan Li Shuangjin Zheng
School of Petroleum Engineering Yangtze University, Jingzhou, Hubei, 434000, China

Abstract

In response to the challenges of high temperature and high pressure encountered in cementing operations for deep natural gas wells
in China’s Sichuan-Chongqing region, this study systematically selected high-temperature-resistant, high-density weighting materials
and functional additives based on the principles of dense packing and particle-size distribution. Through laboratory-optimized
formulations, a high-temperature high-density cement slurry system suitable for high-temperature and high-pressure environments
was developed. The system features an adjustable density range of 1.90-2.40 g/cm?, temperature resistance up to 150°C, and
demonstrates excellent sedimentation stability, rheological properties, and gas migration resistance. It provides reliable technical
support for cementing operations in deep high-temperature high-pressure wells.

Keywords
Cementing; High-Temperature Resistance; High-Density; Cement Slurry; Dense Packing; Particle-Size Distribution
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Analysis of GPS Surveying Technology and Its Application
Strategy in Engineering Surveying

Wei Ji
Xinyu Iron and Steel Group Co., Ltd., Xinyu, Jiangxi, 338001, China

Abstract

As a fundamental component of engineering construction, engineering surveying critically impacts project quality, progress, and
safety. The Global Positioning System (GPS) has become an indispensable technological tool in modern engineering surveying.
Characterized by high precision, efficiency, and all-weather adaptability, GPS technology drives innovation in the surveying industry.
Its strategic application in engineering surveying yields comprehensive data, enhancing operational efficiency while providing
construction management references to ensure project stability. This study systematically outlines GPS technology’s advantages and
practical implementations in engineering surveying, offering valuable insights for professionals.

Keywords
GPS surveying and mapping; engineering surveying and mapping; application strategy
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Informatization Development and Practical Exploration of
Collective Land Ownership Registration

Lei Zhu
Shanxi Jin ‘ou Land and Mineral Resources Consulting Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

This study examines the informatization development of collective land ownership registration. Grounded in theoretical frameworks
and policy guidelines, it first analyzes the implementation pathways, then explores practical approaches tailored to regional contexts,
and finally identifies challenges and proposes solutions. The research aims to accelerate informatization efforts, protect landowners’

interests, and advance modern natural resource management.
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collective land ownership; registration; informatization; practical exploration; optimization pathways
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Research on Key Technologies for Cadastral Data Integration
and Database Construction in Real Estate Registration
Context

Wenyi Li
Shanxi Jin ‘ou Land and Mineral Resources Consulting Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

In the process of advancing China’s unified real estate registration system, cadastral data integration has become a critical bottleneck
due to fragmented sources, heterogeneous formats, and inconsistent quality standards, necessitating urgent research on database
consolidation. This paper first outlines the fundamental concepts of real estate registration and the definition/importance of cadastral
data, followed by an analysis of current data management practices. It then examines technical requirements for data integration
from three perspectives: data source types, technical challenges, and quality/standardization requirements. The study further explores
five key technologies: data collection and preprocessing, format conversion and unification, spatial data integration, storage and
management, and query applications, supported by practical case studies. This research provides technical references for resolving
the “information silo” issue in cadastral data and enhancing digitalization of real estate registration. It holds practical significance for
improving the real estate management data system and ensuring property transaction security.

Keywords
real estate registration; cadastral data; data integration and database construction; spatial data integration; data quality control
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Research on Resolving Historical Legacy Issues in
Integrated Rural Housing-LLand Ownership Registration

Jian Chen
Shanxi Jin ‘ou Land and Mineral Resources Consulting Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

Integrated rural housing-land ownership registration (hereinafter referred to as “ownership registration”) is a crucial component of
China’s rural development reform, directly impacting the well-being of countless households. As the most contentious yet widely
concerned issue among farmers, this study, guided by the vision of building a modern socialist countryside, combines the author’s
grassroots experience to propose practical solutions for historical legacy issues in ownership registration. The aim is to provide
substantive assistance for advancing rural real estate registration, standardize land management practices, and ultimately facilitate the
effective implementation of rural revitalization initiatives.

Keywords
rural homestead; property rights; historical development; legacy issues; solutions; land surveying
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Research and Application of Intelligent Methods for
Surveying Forest, Grassland, Wetland and Desert Resources
Supported by Surveying and Remote Sensing Technology

Dapeng Li' Hua Zhong’ Fuliang Guo’

1. Qingdao Laoshan District Emergency Management Bureau; Qingdao, Shandong, 266000, China
2. Qingdao Laoshan District Natural Resources Bureau; Qingdao, Shandong, 266000, China

Abstract

To address issues such as low efficiency, insufficient accuracy, and lag in dynamic monitoring of traditional forest, grassland, wetland,
and desert resources surveys, this paper proposes an integrated survey technology system combining multi-source remote sensing
data and intelligent algorithms. By fusing optical, SAR, and hyperspectral remote sensing data, and combining GIS technology with
Convolutional Neural Networks (CNN), a full-process framework of ‘data preprocessing - feature extraction - intelligent classification
- accuracy verification - dynamic update’ is constructed. Taking a provincial ecological reserve as a case study, the automated
identification of forest land, grassland, wetland, and desert land is achieved, with an overall classification accuracy of 92.7% and a
Kappa coefficient of 0.89. The survey efficiency is improved by more than 80% compared to traditional methods. The study shows
that this intelligent method can effectively break through the bottlenecks of traditional surveys and provide reliable technical support
for dynamic monitoring, protection and restoration, and scientific management of forest, grassland, wetland, and desert resources.

Keywords

Surveying and Remote Sensing Technology; Forestry, Grassland, Wetland, and Desertification Resources; Intelligent Surveying;
Resource Classification; Dynamic Monitoring
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The Application of Steep Slope Mining in Open-pit
Limestone Mines

Jie Chen Ning Zhang Rui Yang
Sichuan Zhongding Blasting Engineering Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract

In response to the imbalance in the deepening speed of the east and west mining areas and the lag in the recovery of high-quality
ore at the bottom of the east mining area in a certain open-pit limestone mine, by introducing the steep slope mining technology of
metal mines and optimizing the combination of step parameters, the time for extracting high-quality resources at the bottom and
inferior resources in the middle and upper parts was adjusted, the secondary transportation cost of low-quality ore was saved, and
the imbalance in deepening between the east and west mining areas was adjusted. Match the descending speed of the shaft and each
platform, optimize the transportation distance of the ore, and save transportation costs. While slowing down the mining speed in the
west mining area, the extraction of high-quality ores in the middle and lower parts of the east mining area was accelerated, achieving
scientific allocation of high and low-grade ores. This effectively guaranteed the stability of ore quality during the resource depletion
period and significantly reduced the mining cost.

Keywords

Limestone mine, steep slope mining, reducing mining costs

BEFR A REFRRAIRAHT WA A
BRAS 5k FEBL
U1 e IR TR IR A, PR - PO)11 A5 610000

wm =

A EBER B R BA F R R LR AR R KRR RIRRT B @R G FIA, @it 5 NE B AL R TR AR, ik
SMAHA, FETRIERFTRE P EI3RE R AR BT, T TR ZREEERA, AET A, BREZERER
A, REEHFSRPFEGERRE, RTG53, YAZHRA, EIELETGRR I REE YR ik R REK P FRE
FHREE, FAGKRILT GO FIE, ARERET TRAEABRG T 8RBT HTRERRTRRA,

KA
BRBH ; AR BARTFRmA

1315 Sk 20 ~ 350 BT, EEAF T,
GRS R R T, s, e LIFPREE, HEASHOVEHTE 12 ~ 15m,
AR LR (BT | EERRE R L1 L 40 - 60, IHHELRRRIER S ~ 10m;
B (BT M. Ry RN TIEEA L ST LAY
frEERR >~ — U AT R TR R, REEE EEERTDLAE] 20 ~ 25m, SR £, USRI UIER
TRk ERRTHETR, SENTER, Gtk ) 100~ 200m, 300m R S00m Y, SRR SRS

~ £ AT B R S
R A — SRR S, ARk,  2F ~ 27m. 30m AL4Sm, BERTPR AU AR,
R T RSO IR AT A= 2R

2 BER FFRELA B TR 7 20 LB TSR T A0 4 Fh &, (i
SEETF AR A LY B RalEsE ., @R T SR AR, BB BREIT R, BB

gkt (ERE S TSR R, TR BETR.

8o ~ 15° . [EYNELMITE R FGERS A A, TVEE faF s T R BN ARG — G, M EEITR

e, HRATIENEMARENIENAELERE S, X

FAEFR R TT AT RRE M e TR M, 1E T3

BRI, Mg, AR R R, ZHITH

[EEBN] BEA (1991-) , 5, PEIYITKINA, K
B, T, MBXRE AR,

76



BRMLTIE - £ 08% - £ 064 - 2025 F 11 A

TFRBIRRYE, X TRISYIE R MEERT, HAH
AT AR

HEEMITRE | 8FRESEHITTR NS, &
MHER 2 ~ 5PHED. AaNE L NREENRKIERTT
K, MFROEGH RAEBERN PG SHZAEAE—ENTT
RLEPRE . AEabT AT RS TIER A, SR
R A& FVE AR, AR R L (B R
KE IR, AIDERIATIRIREAER. Aify, BT&E
BrAReiT R, B, TEERSIRIESR, IR A&
A IR

BB BER BT RERARAT Y 2 MIFR GBI &)
A—MIPREETER, ZRBBERE. IR RITE
TS, RATERET,  ARE A TR SRR
BERY . (BN EAREEA —ENER, REATEMER
PINEERY TR SHMEERITRITFARL, HE TR
MIMERERY N

TEATIBES T R AR TR s T, ANES
BERREE FAT— S E UL R AT . B TEEREOT R
PEREELHABERS TR 550K, EHaE T A s DR BRI
FEBRIER R #Xifn, e TN GUHS R R AR,
ARG IR IE R —E HI AN, RIS A Y AR

3 & WFF R

HGE R AKAT 1R BEH 5 N, RIZAR
B E RO, BIHA T RANRRX OIS,
BT H AR & 7 +648m - &, BLEFE & +624m *F &,
PHERX AELE sk, RRX +624m FELL FEET
B, HMEMYESE B, AT LR RS VK.
PERARIX, S HRENTFREN IR RX LT
+600m ~ +684m It 7 P&, Horp L 6 S IE T E
X8 ~ 15 K%, PERXELRERKMIT RbrE +585m 4L,
K. PURXEZE 99m A7 R, RRXEGFHERE,

4 BEFBFF KA RikHE

BEAS TF A AR R 2B R s & Em T s =
BRI L, k28 AR AT LR, R
HE/DFF RN, —RRAZBIF R, Z kAo L%
JRH 8BTS <49%, FALEE >2.3%, FALHT >0.25%,
RERTEAR I R TEbREsk, (KGR AR,
SEURIB LB TR R o R 7 X I T AR R A
KR X RN T ML +612m ~ +660 bR, #7E7F R
190 ~ 220° £ 8 ~ 15° JWfUlEHTH Lifn N EH BEHHE %
AN RO TR A RS, BV AT, §8T
KT TRAARTE T A e, BdvhrEt. 2k
75 TR A ESCAE B 1 S AR P A A O Jo A P s 4 i ) ) P
.

APRIER 1 BT 7, TR T 42 R

P SRR (E T, R T B A= (5 A 7R B A IR
EIE “FEW” o WL 600 T va AEFFRFRTE 450 75 t (5
B 150 77 t AR, IR SRR R T 25%.

FEsEh B R mA, RS2 BRG] BT,
U PR R B B R s, B FRIIAZR RIX I FF R
B, ARRXPEMTERIEZSE . SRR B 1 MG E
B + N BRI R
5 BEHMARSE
51 BB ENHRE

AR IE TS, Ar-alEETE A 12m,
52 RINTIEFEEEMRE

AR 2.5 m® BT LR . 60t B BHERA S
sk N TR S5 EHE 4 40m,
53 gt TIEFEBEE

I E TR S 58 R VB E E—F 53 marh A
3k, [RIbHb AT EER, EHMSEIREIBT,
IS TOE P alis, TIRRRIE N 201 LR A2 E
FLERRCEASRN:, SR R el e E SRS
ZEEUIENAE T/E P S 5E A 15m,
54 HEBM1TH

HNEN MR A G GYTFR M T BRI R,
HA 0 TERIBRAEHRN, RpELRN, L%
ERRNA R ERFRE . EHMTFRBECNAER, H
NEMECS TR FRIELE .

n=kQ/(LByh) ¥ (1)

A 0 —HEENEG kK —RE BT E2; h—
aYrEE, 12m; Q —RFRES), WIEHAEREHAE A
242247m%/ F; L — TR, 120m; B, —f/hLIEPE
TR AT EE; B SSm, THESH n=3.06, BHA
SN 3.

6 KRS
LR ARERS R sifane, @ 2024 FILRIANFE
EWDWT RS GPS RN A, (RFsn 1 L12ee k7
RHE CIEBE RN O3 TREARMIE) (GB 51016-
2014) , ARBRSEHT TR ik SRR T - kst
R, WEAEZ MM A SE 0, B
FhETRER BRI BE shm b TR M B, R AR/
L REE AN A 28 DOMTZN LR EH E +
Sl (HT/K) « BE+ 28 (WTHK) + BaRsh e
A+ 20 (WK + EH=R T RS 5240
FEERINGE 1 R
WLLTE +648m 2245 13F 2 4> GPS fELRIE M, it
TRIE I 224 Gl EEER Y —E ERS D EE T
BEHAGR, MR N AETEHE(E 5 RISl g
B, HESOOEFIHEARE A
77



ML TIE -

%$08% - 5068 -2025F11 A

F 1 EFEARELRE THREERE

TEEmE VR HE + 2l FE + S8 + R HE+ 2l + =D
X TR LR gk 3.112 2.970 2.777
L-L1 i -
M—P 3.114 2.968 2.775
_ TR EL gk 2.988 2.853 2.670
M-M1 i -
M—P 2.980 2.844 2.660
7 BEF R E JERSRCC IR RS T PO . BN RIX (8 AR,

71 BERBAREIRYEE

BEFS T R AR mslimiy TR0 A, S R R4 Nz
NTAEFRTEEABEINIT RO B . X2 A
MEFURDE ., §75%. BREHERE, & LIEFaRE
FREIE 40m 2247 2 AT LSRR . ansR DA 12m B 3 &
Mr—Ha it Tas el R, Brite 3em, N TIERSY A
Hify 220 $R&F 290 KA, (EROR ERSEERTDSEEL
WE =, @ (2) ~ (4) KITEFRHACIER FEEY
434.8m’,

FETHEERH IETHEEM
1 IR BEETEE
V=n"H*(ctgb - ctga)/2 (2)
nH
b =arctg 3)
(n-Dw+nH /tga
nH
a=arctg 4)

w+(n-2)+nH/tga

A AV — AEKIGR R &S b — BT RIS,
MR (3) NitEG 220 3 a — ARSI RIGHEI, R (4)
AiHEE 29 5 w —AR/NTIEERTERE, 40m; 1 —AlE
MNAIECESMEE, 15m; H —ABMERE, 12m; o —7A
TIEEMIRE f, 75° 5 n — AHEEM 8L 7B (1)
3,

7.2 &5

BRI FRR SRR ARSRIR, MBI
TR BAR TG 12 +660m P& HERE & LR O B i,
+648m E- S A ME (RN [k (Heme™) , TIEE
AT 200m. MEEMEEN RO EEED X NEY EE
£ +624m DL PG, GRIEIREE RS R, M H A DUR

78

WEETIRX LR AR AR, s, TR RS
FEEIE, PORKIBIEZ) 1.22km, ZEKEEA 0.56km ik
B 0.78 TC A(t*km), R EEHE 82y 172 i, WD T
T OO R X =, TI29i57% 88 T, [ARPKEH
5NN, 5 R REREIREE L, W E
7 LR .
R A2 350m, FEFSTTSRAER 2
A 40.6 Jomli, FHZEERA 3 I /M, SBEG T AR TSR X
Tk R THERC A= 7, PP AR R HE G Z 2 TR FZY 121.8
J17Co
7.3 EmENE, RIEEILE
FEATIBEAA T R AT LA 2 GB EIR TR, (B0
FEAEAS G R IR S P & 222 B0K . L —abrEmaHE e
NG HEE —E ), (B TAS G F R 4R 52,
ZA-EY R A RERS CRER IR TE RO R 2R &, A4
XA, PREEAE A, BERS RIS/ A B R R
TRV, BARIE R e T ] B AR
[A T NHERRE M RSO T = Julif 2 afa e 250
8 Z5iE
AR R FBERS R T7 AR T RREB T i s
rp FEE AR TR, 1929 TR s e s
Ay FITEEE T4 TORKIEEAS 4y, ERSEH 58 FE
R B, fRE P REVET N TR FE
Wl fishs, TT2shipA. SaU e TAPLHERBER
TERMFEE TR, WAEMAESS G IR B, 2. Bl
Bh& TR gc 524t
Sk
(11 A% RTBERRTEALNAERERI]. 5
H,2023,43(4):115-117.
21 WS, S S Ry H ML AE A S TR
+,2010,68-69.
[3] FEF LS, BT, 5 B R BRI R AR bk
[7]. BARHL,2017(6):57-62,75.
[4] MREEE XRREE. BERS T REARTESE S LG R ] At
& (WL ) ,2002,54(3):14-15,20.



ML TZ-E08% - F06H] - 2025 11 A DOL: https://doi.org/10.12345/xdchge.v8i6.35202

Optimization of topographic mapping accuracy of mountainous
area by UAV aerial survey

Dongpo Meng
Hubei Electric Power Planning and Design Research Institute Co., Ltd. Wuhan, Hubei 430040

Abstract

To address the challenges of rugged mountainous terrain, low efficiency, and insufficient accuracy in traditional surveying, this
study conducts research on optimizing topographic mapping accuracy for drone aerial surveys in mountainous areas. By identifying
key error sources in processes such as ground simulation flight, image control point layout, and data processing, a comprehensive
precision positioning optimization system is developed. Two practical case studies—road surveying in Gansu’s 16-square-kilometer
mountainous region and hydropower project mapping in Shaanxi—are employed to validate the effectiveness of the optimization
strategy. Through DEM fusion-based flight path planning, adaptive image control point deployment, and multi-source data
integration, the system achieves maximum planar accuracy of 1.8cm and elevation accuracy of 2.7 cm, with 40% higher efficiency
and 55% lower costs compared to traditional methods. The research demonstrates that this optimization framework effectively
resolves issues like uneven resolution and model voids in mountainous aerial surveys, providing reliable support for large-scale
topographic mapping in mountainous regions.

Keywords

UAV aerial survey; mountain terrain; surveying and mapping accuracy optimization
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Precision Analysis of 3D Cadastral Scene Applications

Jun Qiu Yuanzhi Li
First Surveying and Mapping Institute of Hunan Province, Changsha, Hunan, 410000, China

Abstract

With the advancement of digital and 3D-oriented cadastre information management, the precision construction and application of
3D cadastre scenes have become increasingly prominent. This paper elaborates on the precision requirements for various application
scenarios of 3D cadastre scenes, while also discussing the impact of data collection and processing accuracy. Based on high-precision
cadastre data acquisition, a professional processing workflow is established to create 3D cadastre models, followed by precision
evaluation to analyze the application effects of these models. The study concludes that proper data processing can effectively enhance
the accuracy of 3D scenes, thereby improving their utility for subsequent applications. It proposes optimization strategies for
enhancing precision and refining application scenarios in 3D cadastre systems. Finally, the research provides practical references for
future 3D cadastre information management practices.

Keywords
3D cadastral; accuracy assessment; data acquisition; data processing; scenario application; application effect
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Application Analysis of Remote Sensing Technology in
Dynamic Monitoring of Land Use

Xuezhi Qiu Libin Zhang

Yunnan Provincial Remote Sensing Center, Kunming, Yunnan, 650034, China

Abstract

Remote sensing technology, as a comprehensive observation technique that collects electromagnetic radiation or reflection
characteristics of targets through platforms such as aircraft or satellites equipped with optical, infrared, microwave (radar), and
hyperspectral sensors without contacting the targets, is widely applied in various fields of China’s social and economic development.
Land resources, as important means of production, require dynamic monitoring of their utilization to ensure that relevant
departments can timely and accurately grasp the specific land use situation, thereby providing a reliable basis for the formulation and
implementation of social and economic policies. In view of this, the article puts forward several perspectives on the application of
remote sensing technology in dynamic land use monitoring.
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remote sensing technology; land use; dynamic monitoring; application; value; key points
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