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Research on Operational Safety Management and Risk Control Strategies for
Subway Stations
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Abstract : Operational safety management in subway stations is a crucial measure for ensuring passenger
life safety and improving operational efficiency. By analyzing operational risks and potential safety
hazards in stations and integrating practical operational experience, a series of risk control strategies
have been proposed. These include the establishment of a comprehensive safety supervision
mechanism, the application of intelligent monitoring systems, and the optimization of emergency
response plans. The implementation of these strategies can effectively identify potential safety
risks, reduce the likelihood of accidents, and enhance the stability and safety of station operations.
Additionally, emphasis is placed on improving employees' safety awareness and fostering a safety—
oriented culture to further strengthen the overall safety prevention and control capabilities of the station.
Through these measures, more scientific and precise safety guarantees can be provided for subway
operations, ensuring the safety of both passengers and staff.
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Analysis of Construction Technology in Building Engineering and Discussion
on Project Management under the New Background

Li Shuai
Tengzhou Urban Land Investment and Development Co., Ltd. of Zaozhuang City, Shandong Province, Tengzhou,
Shandong 277500

Abstract : Against the backdrop of rapid social and economic development and continuous innovation in the
construction industry, the construction technology and project management level of construction
projects play a decisive role in the quality, safety, cost and schedule of construction projects. This
article conducts an in—depth analysis of the main contents of construction technology in building
engineering, including base construction technology, pile foundation construction technology,
steel column structure construction technology, prestressed concrete construction technology,
and advanced auxiliary science and technology. At the same time, a comprehensive discussion
was conducted on the project management of construction projects under the new background,
covering aspects such as personnel management, material management, mechanical and equipment
management, investment management, and engineering quality management. The aim is to provide
theoretical references and practical guidance for improving the overall benefits of construction projects
and promote the sustainable development of the construction industry under the new background.

Keywords : new background; construction engineering; construction technology; project management
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Quality Control Technology of Housing Construction in Engineering
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Abstract :

In construction project management, quality control encompasses diverse technical approaches

with critical implementation strategies. During the planning and design phases, key measures include

technical briefings, BIM integration, and material/equipment selection. The construction preparation

phase emphasizes quality control through survey control network verification. The construction

process phase focuses on three critical techniques: procedure quality control, non—destructive testing

(NDT) quality control, and digital information management (DIM) quality control. These methodologies

collectively enhance overall construction quality and warrant thorough exploration in practical

applications.
Keywords :

housing construction engineering; quality control; construction engineering management;

BIM; measurement control network; nondestructive testing
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Probe into the Construction of Quality Assurance System of Building
Municipal Engineering from the Perspective of Engineering Supervision
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Abstract :

As the basic project of urban construction, the quality of municipal engineering will be directly related

to the image of the city and the daily life of the social masses, which has aroused people's extensive

attention. In order to ensure the quality of building municipal engineering, we should fully realize the

importance of engineering supervision and realize comprehensive and meticulous supervision and

control of the whole municipal construction process. However, the supervision and management

of municipal engineering is more complicated, the construction period is longer, and a lot of money

is needed, so the corresponding supervision and management is more difficult. Therefore, further

research and exploration are needed to form a perfect engineering quality assurance system and lay a

solid foundation for urban economic and social development.

Keywords :

project supervision; architecture; municipal engineering; quality assurance system
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Research on the Emergency Evacuation Time Window Model for Aging
Communities during Flood Disasters — A Case Study of a Residential
Community in Pingjiang County
Wen Zhuo, Tian Zhaojun, Zhang Shulin’, Lu Vi
School of Resource & Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan,
Hunan 411201
Abstract : This study takes an aging community in Pingjiang County as the research object, uses the

"BIM+Pathfinder" technology to construct an emergency evacuation time window model, and
simulates the evacuation process under 7 waterlogging scenarios within 0—1.0m. Results show: 0.7m
is the threshold for a sharp drop in evacuation efficiency; when waterlogging exceeds this depth, the
100% evacuation time is 2.8 times longer than that without waterlogging. Stairwells show a "funnel
effect", and the peak density at entrances/exits exceeds 2.5 people/m?, which is prone to secondary
accidents. The study proposes a "blue-yellow-red" three—level response strategy and software—
hardware optimization measures.
Keywords : emergency evacuation; Pathfinder simulation; graded response strategy
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Safety Design and Management of Tailings Pond Recovery Schemes

Yan Peng
Zhonglan Changhua Engineering Co., LTD, Changsha, Hunan 410116

Abstract : To address the safety issues during the tailings pond mining process, this paper first provides an
overview of the project, then elaborates in detail on the design of safety facilities, including tailings
DAMS, retaining DAMS, flood control and drainage facilities, monitoring facilities, and safety
measures for dry tailings, etc. Finally, it puts forward safety management requirements This includes
the establishment of safety institutions, safety production management for tailings pond mining, safe
flood control, emergency management, and key control indicators, etc. Through comprehensive and
meticulous design and planning, it provides a strong guarantee and technical reference for the safe
implementation of the tailings pond mining project.

Keywords : tailings pond; inventory clearance and procurement; stability of the dam body
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Abstract : The author focuses on the shortcomings of traditional learning of construction project regulations in
terms of content, interaction and practice, and explores the optimization of learning paths with the help
of technical tools to enhance the ability to apply knowledge. By constructing a framework of regulatory
knowledge to integrate provisions and cases, using virtual simulation technology to simulate practical
scenarios on construction sites for drills, and leveraging legal analysis tools to conduct specialized
training on cutting—edge issues, the effects are simultaneously verified through practice. The traditional
learning mode has problems such as lagging content updates, insufficient interactive practice links,
and inadequate case analysis, which lead to difficulties in understanding legal relationships and
applications in complex engineering scenarios. After the intervention of technical tools, the knowledge
framework helped sort out the rights and obligations relationship, virtual simulation strengthened the
practical response ability, tool training improved the skills to handle cutting—edge issues, and both
personal learning efficiency and compliance awareness were significantly improved. Technical tools
can effectively make up for the shortcomings of traditional learning. As students, we look forward
to the school and the industry strengthening collaboration to jointly build a teaching resource library
containing the latest practical cases, introduce compound teachers with both engineering practice and
legal background, and establish a dynamic update mechanism for course content, so as to better meet
the legal learning needs of the intelligent construction era

Keywords : regulations on construction projects; artificial intelligence; intelligent education
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Analysis of the Main Factors Affecting Construction Project Management and
Optimization Measures
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Abstract :

This article focuses on the management of construction projects, analyzing the influence of four major

factors: unclear responsibilities, insufficient supervision, lax standards for materials and equipment,

and lack of prediction. It correspondingly proposes optimization operation processes such as three—

level responsibility division, strengthening supervision and inspection, standardizing the management of

materials and equipment, and dynamic risk prediction, providing practical and feasible references for

improving the quality of construction project management Help solve practical problems in engineering

management.
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standards for materials and equipment; predict in advance
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Research on the Safety and Economy of Road Engineering Design in
Complex Terrain
Li Xu
Chongging Chenbin Architectural Design Consulting Co., LTD, Chongging 400000

Abstract : Road engineering construction under complex terrain conditions is an inevitable trend in the
development of modern transportation infrastructure. It is also a major challenge in the field of
engineering and technology. Based on the dual goal orientation of safety and economy, this paper
systematically analyzes the technical key points and optimization strategies of road engineering design
under complex terrain conditions such as steep slopes in mountainous areas, soft soil foundations,
crossing rivers and valleys, and disaster prevention and mitigation. By adopting intelligent route
design, innovative foundation treatment, modular bridge structure and preventive disaster prevention
engineering and other technical means, the project cost and operation and maintenance cost can be
significantly reduced under the premise of ensuring driving safety, providing theoretical support and
practical guidance for the sustainable development of complex terrain road engineering.

Keywords : complex terrain; road engineering; safety design; economic optimization
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Inspection and Safety Assessment of Pressure Vessels Exceeding Their Design
Service Life
Li Weiguang
ID: 21011419881225601X

Abstract : Pressure vessels are sealed containers for holding gases and liquids in chemical plants, oil refineries
and other projects, which tend to have various kinds of failures and risks after long—term use,
especially after exceeding the design service life. In this regard, the article will discuss the inspection
and safety assessment from the perspective of pressure vessels exceeding the design service life,
and put forward some suggestions, hoping to improve the effectiveness of inspection and safety
assessment, and lay the foundation for the safe and reliable use of pressure vessels.

Keywords : beyond the design life; pressure vessel; inspection; safety assessment
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Research on Fault and Treatment Measures of Three-phase Separator
Yang Mi, Liu Yang?, Xu Wenting', Yuan Guojun'
1. Anhui University of Applied Technology, Hefei, Anhui 230011
2. Kewell Technology CO.,LTD., Hefei, Anhui 230094

Abstract : Three phase separator is widely used in crude oil treatment and other fields, and its stable operation
is crucial to production. This paper deeply analyzes the common faults of three—phase separator,
such as excessive water content in oil/oil content in water, abnormal pressure, abnormal liquid level,
etc., and expounds the causes of each fault in detail, including the problems of the equipment itself,
improper operation and external working condition fluctuation. At the same time, specific and effective
treatment measures are proposed for different faults, aiming to provide comprehensive troubleshooting
and solution ideas for relevant operators, ensure the efficient and stable operation of three—phase
separator, and improve production efficiency and economic benefits.

Keywords : three phase separator; failure analysis; treatment measures
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Analysis of Fault Prediction and Maintenance Management Methods for
Marine Equipment

Liang Jun
Yangzhou Port and Shipping Industry Development Center, Yangzhou, Jiangsu 225000

Abstract : The development of fault prediction and maintenance management technologies for marine equipment
has brought revolutionary changes to the maritime industry. Traditional periodic maintenance and
post—failure repair models can no longer meet the demands for efficient operation of modern vessels,
as the harsh marine environment continuously increases the risk of equipment failures. Condition—
based monitoring technology, through real-time data acquisition, enables the early identification of
abnormal equipment states. Predictive maintenance technology, combined with artificial intelligence
algorithms, can reduce equipment failure rates by 37% and extend overhaul intervals by 30%. A digital
maintenance management system integrates sensor networks with cloud computing and machine
learning technologies to achieve intelligent diagnosis and early warning of equipment conditions.
Experimental validation demonstrates that vessels incorporating predictive maintenance technologies
can reduce maintenance costs by 22% and significantly enhance equipment reliability, providing crucial
technological support for the intelligent development of the marine industry.

Keywords : marine equipment; fault prediction; maintenance management; condition-based monitoring;
predictive maintenance
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Study on the Influence of Ship’s Wave Resistance Improvement Measures on
the Reliability of Engine Room Equipment

Ma Jiaxue, Chen Xiaoyue, Lan Zikun, Wang Tianci
Chongqing Jiaotong University, Chongging 400074

Abstract : To address the issue of increased failure rates in ship engine room equipment under complex wave
environments, this study investigates the impact mechanism of wave resistance improvement measures
on equipment reliability. The characteristics of three types of measures—structural anti—heeling
technology, system-level stability control, and intelligent control strategies—are analyzed. A reliability
evaluation system for engine room equipment is established, incorporating vibration thresholds and
failure modes. A multi-body dynamic coupling model is employed to simulate the effectiveness of
these measures under typical operating conditions. Optimization pathways are proposed by integrating
equipment impact-resistant modifications with operational maintenance strategy adjustments.The
results show that the sway reduction measures can significantly reduce the dynamic load of the
equipment, but the weight increase of some systems may increase the load of the main engine in
reverse. Therefore, intelligent active sway reduction technology should be selected according to the
characteristics of the navigation area to balance the requirements of wave resistance and reliability.

Keywords : ship seakeeping; engine room equipment; reliability; anti-heeling technology
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Research on Ultrasonic Crack Detection Technology for Special Equipment
Based on Deep Learning

Zhu Taoping, Cai Fulei
Jianglian Heavy Industry Group Co., LTD., Nanchang, Jiangxi 330000

Abstract : With the development of industrial automation and intelligence, the safe operation of special equipment
has received increasing attention. Cracks, as a common and highly hazardous defect type in special
equipment, their early and accurate detection is of great significance for ensuring equipment safety.
Traditional ultrasonic testing methods face problems such as large signal noise and strong reliance on
manual experience in crack identification. In recent years, deep learning technology, with its powerful
capabilities in automatic feature extraction and pattern recognition, has become an important means
to enhance the accuracy and efficiency of ultrasonic testing. This paper systematically studies the
ultrasonic crack detection technology for special equipment based on deep learning, focusing on
discussing key technical links such as data preprocessing, model design, crack identification and
location, and verifies the superior performance of this method in crack detection through experiments.
The research results show that deep learning significantly improves the accuracy and robustness of
crack detection, providing new ideas and technical support for the development of non—destructive
testing technology for special equipment.

Keywords : deep learning; special equipment; crack detection; ultrasonic testing; non-destructive testing;
signal processing
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Study on Control of High Load Dry Anaerobic Digestion Process of

Kitchen Waste

Zou Jinlin, Wang Yanming, Zhang Dong, Shi Guangfu
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Abstract : This study investigated four strategies for mitigating the impact of high organic loading rates in
engineering—scale reactors: adding landscape waste, wet anaerobic digestion residue, zeolite, and
reducing anaerobic temperature. The external addition of landscape waste improved the carbon-to-
nitrogen ratio (C/N) and maintained ammonia nitrogen below 4000 mg/L, thereby stabilizing the anaerobic
system. Although the exogenous wet anaerobic digestion residue containing more tolerant microorganisms
failed to improve the suboptimal methane concentration, the biochemical parameters remained stable
at elevated levels. Zeolite addition showed minimal effectiveness and risk of instability after 30 days of
operation under high organic loading rates. After reducing anaerobic temperature by approximately 20
days, the system regained functionality and demonstrated good stability under an organic loading rate
of 7 kgVS/(m* - d). Overall, engineering—scale dry anaerobic digestion reactors can maintain stable
performance when multiple biochemical parameters remain high. Management strategies such as optimizing
feed composition and adjusting operating temperatures are viable options.

Keywords : kitchen waste; dry anaerobic; engineering scale
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Analysis of Automatic Control Technology for Converter Steelmaking

Zhang Honglai
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Abstract :

Steel is an indispensable and important product in industrial production and engineering construction.

To comprehensively enhance the quality of steel products and optimize their production processes,

steelmaking enterprises need to place particular emphasis on controlling the production quality of their

processes and products. With the gradual and profound influence of advanced information technology

on the steelmaking industry, it is crucial to improve the automation control level of converter

steelmaking. This article will discuss the automation control technology for converter steelmaking

in conjunction with the practical significance of achieving automation control in this field, hoping to

provide some assistance.
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Research on In-Service Inspection Technology and Application of Atmospheric
Oil and Gas Storage Tanks

Han Xicheng, Zhang Rui, Wang Zhi
Hanzheng Testing Technology Co., LTD., Guanghan, Sichuan 618300

Abstract : This paper aims to systematically explore the core value, technical system, and engineering application
practice of in—service inspection for atmospheric oil and gas storage tanks. By integrating traditional
inspection methods such as visual inspection, non—destructive testing, thickness measurement, and
foundation settlement measurement, and combining with the development trend of intelligent testing
technology, it elaborates on the principles and key operation points of each technology in detail.
Meanwhile, multiple case studies are introduced to verify the key role of inspection technologies in
defect identification, safety risk early warning, and full-life—cycle management. This study provides
technical support and practical reference for the refined maintenance and management of atmospheric
oil and gas storage tanks, and ultimately ensures the safe production, environmental safety, and stable
operation of the petrochemical industry.

Keywords : visual inspection; non-destructive testing (NDT); thickness measurement; foundation
settlement measurement
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Application of Water Source Heat Pump Technology in HVAC Engineering
under the Concept of Green Energy Conservation

Chen Ce
Hebei University of Architecture and Engineering, Zhangjiakou, Hebei 075132

Abstract : Under the guidance of the "dual carbon" strategy, the development of building energy efficiency and
green HVAC technology is facing new requirements. This article is based on the concept of green
energy conservation and systematically explains the principles and engineering advantages of water
source heat pump technology. It focuses on exploring its integrated application path in building HVAC
systems, including key technologies such as operation regulation, water source collection, system
coordination and docking, and cold and hot load balancing. Together, they provide theoretical basis
and practical guidance for the efficient operation and engineering promotion of water source heat
pump systems.

Keywords : green energy-saving concept; HVAC engineering; water source heat pump technology
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Interference Factors and Countermeasures in the Detection of Copper and
Zinc in Groundwater Using Atomic Absorption Spectrometry
Deng Fugiang
Jiangmen Public Testing Technology Co., Ltd., Jiangmen, Guangdong 529000

Abstract : Groundwater is an important water resource, and its heavy metal contamination has drawn significant
attention. Copper (Cu) and zinc (Zn) are common heavy metals found in groundwater, and Atomic
Absorption Spectrometry (AAS) is widely used for their detection due to its simple operation, high
sensitivity, and good selectivity. However, in practical detection, the complex matrix of groundwater
can easily produce various interferences, affecting the accuracy and reliability of detection results.
This paper analyzes the interference factors in the detection of copper and zinc in groundwater using
Atomic Absorption Spectrometry, including physical, chemical, spectral, and background interferences.
It also proposes countermeasures to eliminate or suppress these interferences, such as optimizing
instrument parameters, using chemical modifiers, matrix matching, and background correction
techniques, providing references for improving detection accuracy.

Keywords : atomic absorption spectrometer; groundwater; interference factors
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Exploration and Practice by Coal Enterprises to Accelerate the Modernization
of Their Safety Governance Systems and Governance Capabilities

Guo Weiwei
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Abstract : This paper focuses on the modernization of the safety governance system and governance capacity
of coal enterprises, analyzes the current problems such as backward ideas and concepts, fragmented
systems, and weak foundations, and explores practical paths in combination with the characteristics
of the industry. Arm the mind with new ideas and guide development with new concepts, give full play
to the leading role of the Party organization, strengthen disaster control, infrastructure construction and
technical support, and build a collaborative governance model of "system + technology + personnel".
Empower safety governance with intelligent monitoring, big data early warning and other technologies,
verify the effectiveness of measures through cases, provide theoretical and practical references for
coal enterprises to transform from passive prevention and control to active governance, and help the
industry build a solid safety defense line in the energy transition.

Keywords : coal enterprises; safety governance system; governance capability; exploration and

practice

5=

HORAERIREEMRGEIE, Head Rl it SR IS . 4T,
&

ARPbie, R, AFHEER
b, BeEvEse “ARZ L. ezl

B RETT R S5 0 SR BSOS Al A

WEABAT, IGEARRIERAL . BORFE SRR Qo R R o Hb e e R R AR AR
LSRR, BRI M 1o A R MR . AT AT BLIR B IR, 456
LA, MG R T BRI, DR i B

AR L AR OLERS, FAA FER e ISR

—. BERElnRERE SERERTGERDNE
Bt

B VAR E R A A", HR A MR
B ELARRRRE, TERERIET I TR LR 54k 2
N 4ET, TR AT S TS 5 2 K

Wi, fLgy “FIFAE" M TME LR REALTT R K 0T Bk
o IBRIEEZ SVATRAR R B Y, REEIT B E A B A T
HEZPEANTTERSES, BUR A RLe” a1
TRERRE I RUEETT, AT A& B ARSI R S s B SE I T,
TR G KAE RS R — R B R A AL ST 4
SRR, WARIER “Wi" #T | ARTHL L G TR R 12,

064 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



HESEL 2L, ARG EITREORN A Pk T4
HRGEREE, RSN B G B T MEE,
R BRI B R SR 57 22 AT

. R ntRigHe S RBARTIAIEENEE
B9 =) 25

!
e
g
&
i}
an

=8

BN ER B TR A ISR, K
LRI R PR NI INER YT, ARBEEIHEH el T
SIS o A B B B VA B S A A S A LE ] (2
J&, SRS TN AR 2N AR, YA
FEPR S TR A IR, A2 R AU ™ B
T, —ZRPEN AR R ik, T TN R
WM A BB ETE R AR, A TR
Uil S O[5V S s e R (A R E A S N e a
T, PPN SR O . XTI & 22 B R BRI 24
BAE AT LR RORESIIRA, MERUE BN SRR R
4z B BB, Y SR BRI AR KIS B R g,
AR S {9 BRI, O ) 249 22 4y ERELACA AR Ak
Pt

(=) #IEERL

Bl e i A FE R R AT AR A1 “ Sk . R IR
a7 AR, Sz RotETUR . —TTHE, EREES
Al BRI E RO SERE A M ATE A, BB SR E R, 1
H TR B S 2 VS AT H X, AR T 243t
N2 AR R B = GE—hrifE. 5 —J7TH, Ik ERAYAE™
PLHLAEERT 14 BN, 23 Bl e AU N 22 i A, S5
—PRAL IR B 2 b, BEEPEABITINTCATE . TSR
FERIAE CENET HIG, TURRIMU B AT, REETE
MR E BRI E B 4, DI S S S Bk
TP, EEH AR RO A T
WA E, “EMAN HosERS,

(=) EnsEieEss

R R e Al G R F N 1 2 e Bl AR AR AE K
SR, MELCCEEBRMIR LR R . ST T e i i s
5, B REEME EH RN LAY, i = AR R
5T, DLRVE RAE R B AL T RACIRAS, TorE L 58 S
PRBERS 755K s N S A o 25 B S AP AR I A, SR TR X
FEERIB T, — SRS EAT I A, W0
FREn A R Lk SN iy, SCNIENDY FRE s, MR
B F RIS, 2ol B LB & 2 08 IR E T AL
B, TCHEEUE ST R S T IR T, SEUIIN A S
AR s RLAM B AT R A R 2, BRI AR
s KJs A A R AL BT RSO, ME LS B
AFHPOETAR . TERE IR EIAINEE, AR ME
BFEENBTAUE, = RGN LT HEY], JTaFRT

oy
R

I RS A, TARAEESURERS T Rh
—IEPTZ” R, (R A e AR A D T IR T R

(M) BARFEEKFEEFHRA

RAERBAT I BRI TR P ik, (A2l e
AREEFACHDAE T HARIRIK, AR =2 =07 (M Al .
BN E 2 | B RD, BPMETRE S &
GURHUIKS) D, FREENNR&Z . BRIER e, AAORE,
BT MO A T R 3, BB R A
JE30%, HREHEIEIUT TR RFMSE0a, RieS5E
RAGB TSN T e EERAS . B AT,
BTG A, BRI THAR F55. P
R, WA, SCPRR T SR AL 20%. SR B T AT AR
TR CEREHEREOR M, BRI B B pe R R
gy, EERZ LB N ATNEIE AT, (A R R 7
e, REREIRE, TESHEEIINE. RS MR
2R, W RO TR I B To vk SL IS A AT, MELL
M 2T ARSI, S IR IIR AL T ok 4
JEALE” MBEh R, STAGEEESRE HATPTE. i
R AFENRZER.

=, BRplnniREER SRR ARGEE DI
&z EISEER

— ) BRI

WA BT 2 2 e AR VA BB AR S [ 2,
MG B RPN FIRT AR . e EALIT R e RURE
TR, IS LA LN R TR A
B, R CARZEL, AdR b PR, KeaiaEk
MM NE RS B DRRR, BEAMET 30%, WHREH
e CERET BERE FO 2, GETRA T
RG] VR BB + HFTR Sy Bl A AR
W, BRI s R B A, B Ak
MR A e B, MR TN A,
£ HICS TACRIEN R ARSI A, N BRI (049 B N 350 Lo
o NI el eES” B emt—R" S,
LR IR A TR A SA T8, s e AN B R s
] IR R RERE.

(Z) AHNSESER

DL “EREMAKEN 2 T MW, Bk e i
MR FEAAR L, ATRE “BUSIUSE" Mo, K e
TUREE™ VRS T . BT BUENINMERRR, PIAnTER
TR v i R R M 15 2o s IR, PRI AT k. #f
11 “LARRERA” , S RN G AR Bl
A, I KA AT W RE TR 2R SORR A LR LA
B, BUE TR ARMET ETOIAE. SRV R
LT AL, SR TR R AR AL
YL, BTSN ATV IR T2

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 065



BETRTHZ | ENERGY ENGINEERING

(Z) BIESARRSER

I “EBOL . TR, AL 192 AR R
o T2 AR SN, RIS |
T AHR O S\ B LT RIS, T A,
EHTIRVERY. “HRRATER , TR R TREE R
FRR, R AE B R TSI, SR %
LR TG, B SR BB BUE, Hisiak
BT AR, I TR + RIS B
Iz, FEE AL A EAR IR PR RSB, 1
el FE BRGNS, AL EOA L 2
LETARE.

(m) BRELE

AT CHURIE WL + KSR PR BRI R, K
SES AR . BT RSER, R TR, Xt
MR . ARSI R AR, 3 — . —E—
e R, B CTONNATESCRET | AR SR
REFGHEREOR, S EE MR RGN SR, A5 8T
W RITE R 2RI 60% AN, A1 KERHE” , S5
SRS ISR, 2 AL S0 £ He A i
AIFR “TMA” s, B BN RS, AR
TR, SR ST R RS, 2 W)
B LR

(F) MEEEAHEE

S A HRRR TR, LTS S A B A 7T
SR RBRIE, ST AR RS RIS, R s
FRERIET 304 AR 5, BRI SR 2, S
SRR . LI SRR T MR 0 T I A
ARG, MRANE. BRSHERALT ke, 7
T FE RS X BT 200 ST LSRRGS, Mdagss
K fiL Bl B, B RN, SRR
ST, HUTHR 2 I, JIAA LI R R Efs &
VRIS, PR “EREEERE AN AL 4512/ M
BUGIR, SEOT “BIEER USRS S

243k

R, AR TARREIIN AT 120240, SRAbIEA gz, e
R “BOE L™ IR, @it F il S sk L &
BINA, HeHEmrS =t R, dorEr e e, M
S-S B, L EERIT RO R AR R,

(73 ETEARE

FEE “F=2E Y RE RN Z 2RO IRR, REEWH
RIS RN RS, A =R L TSR BB
TBEFARPOLE “HRTELEE" , I TR, mE.
e R IRSS , ST IR R DT ARG LAR A . AT 5G Hesit |
PUT AR, THIE 3000/ N HE NS & 24, TiltrEae
BEESAEIERIA M Sk A5 KRG XS (A FR iB 1 T4 T 55.80% LA
o BEAVHTEREIERE, STHER, . TR, HLE
SN RGREIEED, A IEIEEERE 50 745, 18
S PR AR - RIS - EATR” SRS T
B SRS AR IS A SRR BRSO aEH AL E
T RMEE N TR IR, QT “BIRAAIUEE” SaEbls, %
WI0% T THE N “HEiBgest” | B 4N HEeie
FOMHIFET R, FREA AR SEUE ST
Hifl; [RIIZSZ A4 2000 I TCIBARGIR G IS, ARl Thiel
W2 &R, FTTA AN 15% % T IR IR, Hfish <
T RS R, DARRIBA RG22 R BB
SISEcEiyal

[S

. BRIE

Bl 2z e AL — RS TR, A8, HIE.
HRZHEFEWR K S0 ARSCHR AT AR 190, S URAE. 4%
ARPRIESEIENE, hRBA MRSt T 7758, SLEkl, R
Al iarme RN, USRI, S
SCHER SR AL R 2, A RESLBI A RN KBk, ARk, T
SeGAL AT A, HES R I S BRI R B, LEBUAC
PRI PR PR oIl g ST A R MRS PRt

[VERE TBFS &, FIMS T, sA3R MRl e RE S IR BE R SRS (1] PEIFAEIL L2023, (19):112-117.
VA | Bl | B RITl B/ BB R P RORIA B R 2 S ST (1), 5REHR L2021, 21(S1): 145-147.
[B1FKSZH | HREE |, 00, B, (2, INELE , G | B KM AR R HHE 5 S0 (). E A E L2021, (16):20-31.

[4] 227 AN AR N AL R WA EL S X SREFT (0] BUARE L 2024, (01):116-119.

(S ASREZE 5y e A e i R B A (D) e 522 R 2023, (09): 71-75.

066 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



BRI s HL Yt 5 R ) 5

XHEE', MR, WS, BB, BmERE°, =’

1 BERERAE (5 ) BIRAE, WK ¥R 250000
2MISEREERATTRIYNED AT, #nI Tk 315000
DOI:10.61369/ME.2025050014
i E : A -PBESCLRNBAERRERmESIEG Y, RE -BESTLRRREER, BSNRERbER. B

EEHESFANBEEEEEI%N: HHEESSNSRNEMAR, HFIEMRAN; BEEHMSLRFEESEEER
3% SRHEEENTIMN. ERMEYF; BERAMZLMBESEERIA3%MN: HBPESSNERE. NEMELT,
X @ | @ HESSE; B =R ZERY; REEk

The Influence of Antimony on the Terminal Strength of Lead-Acid Batteries
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Abstract : Low-lead-antimony alloys have been successfully applied in the production process of lead-acid
batteries . Low-lead—antimony alloys can reduce sulfuric acid corrosion and increase the service life
of lead—acid batteries. Through metallographic analysis, it was found that when the antimony content
is close to 3%, the gold crystal grains of the lead—antimony alloy are more fine and the arrangement
is more regular. Through pressure tests, it was found that when the antimony content is close to 3%,
the toughness and ductility of the lead—antimony alloy are better. Through tensile tests, it was found
that when the antimony content is close to 3%, the ductility and plasticity resistance of lead—antimony
alloys are better.

Keywords : lead-antimony alloy; antimony; leakage; ductility; anti-plasticity
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Research on Double-Layer Collaborative Optimal Scheduling of Distribution
Network and Microgrid Based on Improved ADMM-GS
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Abstract : With the large—scale integration of distributed energy resources, distribution networks face critical
challenges in voltage security, renewable energy accommodation, and multi-stakeholder benefit
coordination. This paper establishes a bi-level collaborative optimization model between the
distribution system operator (DSO) and microgrid operators (MGOs): the upper—level DSO regulates
electricity prices to achieve both system efficiency and voltage security, while the lower—level MGOs
optimize economic performance and renewable utilization through power trading decisions. To
address the limited efficiency of conventional ADMM, an improved Alternating Direction Method of
Multipliers with Gauss—Seidel sequential updates (ADMM-GS) is proposed, incorporating an adaptive
penalty parameter strategy to significantly enhance distributed computation performance. Case studies
on a modified IEEE-33 bus system with three microgrids demonstrate that the proposed approach
outperforms benchmark methods in voltage security, load smoothing, and algorithm efficiency,
achieving near—centralized optimal scheduling and providing a practical pathway for collaborative
scheduling in active distribution networks.

Keywords : distribution network; microgrid; leader-follower game; bi-level optimization; ADMM-GS
algorithm; optimal scheduling
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A Brief Discussion on the Safety Management of Hazardous Chemicals Use
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Hazardous chemicals, as important raw materials in industrial production, pose significant safety
risks during use due to their flammability, explosiveness, toxicity, and corrosiveness. In recent
years, hazardous chemicals safety accidents have occurred frequently, exposing problems such
as an imperfect management system, insufficient personnel quality, and weak emergency response
capabilities, which seriously threaten life and property safety as well as the ecological environment.
To strengthen the safety management of hazardous chemicals, it is necessary to establish a full-
chain prevention and control system covering risk identification, system construction, storage and
usage norms, and emergency response. Through the improvement of regulations, the strengthening of
supervision, technological upgrading and quality enhancement, a solid safety defense line should be

Abstract :
built to ensure the safe development of the chemical industry.
Keywords : hazardous chemicals; safe to use; management
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Technical Research on Environmental Management Supervision and
Completion Environmental Protection Acceptance Investigation During the
Construction Period of AC Transmission and Transformation Projects

Wu Yizhou
Hubei Junbang Environmental Technology Co., LTD., Wuhan, Hubei 430000

Abstract : With the acceleration of urbanization, the requirements for environmental management in power
transmission and transformation engineering construction are increasing day by day. This article
conducts an in—depth study on environmental management during the construction period of power
transmission and transformation projects and the technology of environmental protection acceptance
upon completion. Firstly, the possible environmental impacts during the construction of power
transmission and transformation projects and their management countermeasures were discussed,
emphasizing the significance of environmental supervision and management during the construction
period. Secondly, the key points of environmental impact assessment and acceptance investigation
were summarized, and a systematic study on the environmental management throughout the entire
process of power transmission and transformation projects was conducted. It aims to provide
theoretical basis and practical reference for enhancing the environmental awareness and management
level of engineering construction and ensuring the smooth passing of environmental protection
acceptance of projects, so as to promote the sustainable development of power engineering.

Keywords : power transmission and transformation projects; environmental management; environmental
protection acceptance; environmental impact
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Technical Measures to Prevent Coking on the Heating Surfaces of Boilers
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Guoneng (Quanzhou) Thermal Power Co., LTD, Quanzhou, Fujian 362800

Abstract :

Based on the current design parameters of the unit, the progress of its renovation, and years of

operational experience, Refer to the design specifications DLT 611-2016 "Operation Guidelines for
Pulverized Coal Boilers of 300MW ~ 600M Class Units", NB/T 10127-2018 "Design Specifications for
Furnace and Burner Performance of Large Pulverized Coal Boilers", and DLT 831-2015 "Selection

Guidelines for Furnace of Large Capacity Pulverized Coal Combustion Boilers". To effectively control

and prevent large—scale slagging and coking in boilers, the following anti—coking control measures for

boilers are adopted .
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Research and Application of Grouting Filling and Depressions Reduction
Technology for Rock Cover Isolation in Shihao Coal Mine

Zhang Shugin

Henan Dayou Energy Co., LTD. Shihao Coal Mine, Sanmenxia, Henan 472121

Abstract :

This study investigates and applies rock—sealing grouting technology to mitigate subsidence in Shihao

Coal Mine, addressing critical challenges including mining transition discontinuity, complex geological

conditions in the 12070 working face, and deficiencies in conventional mining methods. By establishing

key principles for determining critical strata fracture intervals, analyzing isolation pillar mechanisms, and

constructing composite support systems, the research integrates grouting parameter design, optimized

borehole layout, and rock displacement monitoring. These measures effectively resolve mining

challenges while ensuring surface infrastructure protection, resource recovery efficiency, operational

safety, and ecological benefits. The findings provide valuable references for similar underground coal

mines with three types of underground structures (three—under) in China.

Keywords :
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Shihao coal mine; rock cover isolation grouting filling; sinkage reduction technology; "three
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Research on Low-Speed, Non-Intrusive, Height-Adjustable Self-Powered
Speed Bumps
Zhang Zhenyin, Wang Zhaoning, Wang Menghan, Chen Yuxuan, Gao Xingya, He Yongming
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Abstract :

Aiming at the problems such as poor driving comfort and large mechanical wear of vehicles caused by

the forced speed reduction adopted by traditional speed bumps when ensuring road safety, this paper

proposes a low-speed, non-intrusive, height-adjustable self-powered speed bump system. This

system realizes intelligent control based on vehicle speed through a speed perception subsystem, an

intelligent data processing center, and an adaptive lifting power system.

Keywords :
life

— P CI=)
. ARES

(—) HAES

FEE RSBSOS H a8 M . (kT
B AT SN ) (20204F) #FTE7R, WA SR
BRI R ECT 2% ~ 5% BOMRIEIR Bedit . SR A
HEM R, O RS S IR T . B B
TR N, X — [ R i —— By ALt 4 N TR
TLREAINTE 32 45, BRSO FLt A SO R e it

(=) BIRSNAR

ETREAEI, EFEECEITRT — 2RI LIF, 4808
2 Y — Rl L [ A T o A B AR RO, I I
PBBEl” WA, (A EIRSSE R R BT R A
JBy RS VR M — RO S RE AR R AR, BB
AR TGRS RE AR, ARV ( < 20km/h) 1Y
MR AR (FIREBEE R4 ) o BRI " B IR & BEG K st
5 (n=50) HEACEEE GO LA [ v P R I O R U B, (HAR
FEAFAE R BIE R A% T (AR 20-40% ) o B4 Vi
HECWRE - RRTR S AT, mE R S SIS
Zea R, AR RTINS FER . 18R R G
RETHE S A ALFREOR, TEIT FUE IR T A BB R E, FRIT

REER: BRAFZEFNGITLIRE (S202510225324 )

traffic safety; self-powered; speed bumps for lifting and lowering; driver comfort; vehicle service

JRELEAR, RN PR R, SRR AR ESOR S
AR

—. BRA%E

(—) BE=5FAE

AR A G RN BT EMEFIEYE, Fxiese
PR E R A BREE, B A I8ty RSt T8 hn TR
TR G, %A TUEN Z Bk R TR e i, &
LR LU RODA AR MIBIRAF RS FREEE I i |
HEM SN RS AT RGEE RN SEART I, TR
SEREME B ER RS .

1 IR EEE

086 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



MiE T RGO HEE RGN A, EE AT
PSS SEUR R . LR GOR AR A e, A
TR R RS R BT A . B AL B R G N FEA R G R
K, =GR R A SRS . W LED
TRKTMER AR B LR 5T

LATG 2. BT SNMIBEE 4T FIE UL IRET; 5.8
Jry 6.8 MR 76 8K

TS 1 R GHAF N R G MPITHL, SRANL AR —RKIZ
o, SEpE AR R HERT . REEIT RIS . HUMIR AL ORAP 2R
DGR = Ea L

(Z) FreRE

AT R B AR b, PERH DAL, HrpiE
ATIEAIEE DRI M, SRS NG 1) e g B /N 55
M- L AMER i B A RN IR, FPR O PRSI 4
ety 2R R ER S Rk B U L R 5

MELUEE VAT b, NS IR EEEA M, IFiR
SERCISZI Os, HHTEEBIREN Vo, &EHE V>V, Hike
AE SRR B E SR A THES ) F R G T A S ek
B, RGBT AR AT RLL, RS AR, A
IR PR AL R AR, IEABEAT (R TR, 18
TR

(=) AR SR

THER GRS R H RS, LR GeR A OHTIER
AR [ e AR, R B e SR L T AL SR B AT Bk A 43
HR.

A BRI A F R G OO, SR T ok
O BB I R MR . 2B U RUE . AR AR N
AEAE AR LB S SERR O YA I A I, 7 AR U R B
SIS s P AR B A A P IR T SR M AT AR, BT TR T
(4 HE AR E B A A TE S FON, , K HILBRAE S 4k D g
ARG LE A A e A i R o B, I
AR ARE RS T E .

(M) #teaRE

AEE MR e IR R, LR R R R
T, AR HSERCN — AR G Bl AR, L
P -5 - fe” MR OHIES RIS,

[;ﬂgh;] r———ii——j“

[

M
Vi PCOOD —
ox
T LTC3588-1 !
b Vo D K
,“ IE‘ W ﬁl_ |_ + B R
A i Vicr - 7 4 L
Do
FEHA0N
PE 3 PEH HlFBiBE1EE

Hofr FOANER L 52 3R 715 MO PEH B SRR L u o fir
5 DN RSGHISERBEIE, Mae A RUs ot K2

&, BIESENHEEREL, e T RGOS AR AR s VAT
o3RI % H Y R AT
HERE R R AR R A T 5y, A5 (1) .

2 2 d’ 2
Pmu:l i*ﬂ a_“’zl L *xyM 4y (1)
4 ee Yo, 4le 10)

A e MR HEG dARBNAEEG o X
WG e o NHANRTEG o7 HARTEG YOO REHL a,
IR .

=. SEISISIE

(—) BIEEEE
N T LR AT e A P 5 e G O 2 B R A
OS2I R DN EDIE B ) AR TP AT T BB (Y R ek ] i
R, I SolidWorks S 435 % AR AN R LR I e Sk
HE S IZIRHCH R N A INIde R 5 AR R e ™ BTG
(=) WiEdE
WA ET v, SRR GET (EH A 30km/h ) -4
IR EERE T SIZ BT NN IR R 7 AR H e A

E4pnEEa N B s seiem
1 5B
WORHARL AOE (km/h) PAAIEEEE (g) SOk (1)

) 30 0.9

WIS T
40 16

AT it 30 0.01 12

TR 40 1.5 27

(=) &g

ARG A Gy S o S B S B P I 25 .
HURARRER, T RSN 4 A 5 S A, Wk HURsE G
JETT TR O R 5, BRI R, BRLhe
W

LAERESCHL b, REGEEMEERN . FHREEdnds, [iE
NEFFREEN T Z R ARG, TSI B AR . 2 R
(4 30km/h) , JRIECHCREFTHIESRGI BT AL TG
T, BERRRCERR, OB GRa T

2. FPIEME S AT, SRR AR, A LZ4EHE (30km/
h) JEE, AN A IE(E A 0.01g, (L T-5 E
Hif) 0.9g, WP, KIGBHRFEEETIENE, BG4I b
YA AR ; BRI (40km/h) , HNFINIGEEEIE(E 1.5g,
5 most (1.6g) Bk, REARUCERET RIS, REEE
Hte s,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 087



BETRTHZ | ENERGY ENGINEERING

S REREEC S BOtRAET) b, REUKITE AR R AOR, b, DIREH R GARC G A FHESTRE, el
TR N TR AU RS Fe (o AL RE . il 30km/h B GRIBECHT IR, S5 SO IR AR AL S A TR T I AT TS
121, 40km/h Bk 27), HF@EHRHERL, Frgdmeeiie %, RaBmisebmm e S mst.

PRI TR R AR R LAEFOR, L EAtd, RESaHEE

A (10
LA M

2L

[ EfRS , 2800 , KRS . SR R EI M S A et (1) 1% 10,2023, 46(2): 210-218.
(20 4R850, 20, BP9 o i ZE B RE R CARIBE R T 5 F L RR S 2 1)1 U AR 2241 L2022, 58(20): 72-82.
[B1 5T 46, ZEoik | B4 —FioOURa st R A P AESE I R MR RERITSE ). TARRIE R 2022, 54(02):205-212.
[415RIAIE | ZefEa | RIS BTk DO A AR MR IO LA T ERSE 1), I A AER L2023, 36(2):215-226.
[BIAAI  Heft , Tl AR 7O X i 5 22 e W R 1)), Z0BIS i TR, 2022,22(8): 112-123,
(611378 S SE TRl e A e R e rr A I B FR A RIS E (). S8 A AL | 2024(18):151-153.

TWREEIR T PR IESA 5] IS TSR IROEE U3 5 BRI RGeS (D] W TR 2024,

| SEF . HET Simulink (YA ARSI AT (1) IR ZEFEB1E L2025, (02):48-51.
[OVERID | gt W74 | 200 RO HE AR SR AR A (T L S5 1 (D) HUAR S L2024 ,52(23):112-117.
(101, JFRLL A% . ity e WA i AL I I 2B HE B2 1)), 2B TR AR (FUARRIAEAR ), 2025, 45(01) : 35—41.

088 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



PR BES) T B <02 o Tl 55 PR SR A ) St

OREISNERBIRAR, WK Z=R 271612
DOI:10.61369/ME.2025050032

ATSEMIARE NI ESREHABAME, EMNFE. TEBLIRESZSIEE, IRENAENNEEEENRE

RiF, BRREHMRE, SsliEREs NS REMNER, SCEAENEESENRIPIER, THREERM
RENEMZ £, MSHKIETHE, MEMNIMHBMENSIEIEA, REETHREKRRTGES, BE 7 WHREEN

i =
NEERENRIFUR, RELSSENREET.
X @& i e n; 8% &F; BH; RiP

A Brief Discussion on the Analysis and Construction of Corrosion and
Protection of Metals in Thermal Power Equipment

Sun Daokun
Shiheng Special Steel Group Co., Ltd., Tai'an, Shandong 271612

Abstract :

In order to realize the prevention and control of metal corrosion of thermal power equipment, it is

necessary to strengthen the safety protection of thermal power equipment metal and reduce the

corrosion risk from multiple aspects such as environment and standardized operation. Analysis of the

causes of thermal power equipment metal corrosion, the implementation of thermal power equipment

metal protection measures, on the basis of clear metal corrosion cause, optimize equipment operation

environment, strengthen the rational use of external anticorrosive material, vacuum oxygen technology,

etc., improve the protection effect of thermal power equipment safety, prompting the stable operation of

the facilities.
Keywords :

thermal energy power; equipment; metal; corrosion; protection
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Cost Accounting and Management Model Innovation for the Operation and
Maintenance of Groundwater Monitoring Equipment
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Abstract : This paper focuses on cost accounting and management model innovation for the operation and
maintenance of groundwater monitoring equipment. It analyzes the groundwater monitoring equipment
system, delves into the constituent elements of operation and maintenance costs—including labor,
equipment replacement and repair, energy, communication, etc.—and examines their characteristics
such as sustainability and uncertainty. Based on the total life—cycle cost theory, an operation and
maintenance cost accounting model is constructed, encompassing framework design and specific
implementation steps. The paper diagnoses the drawbacks of traditional operation and maintenance
management models and proposes an innovative "intelligent, socialized, and intensive" trinity
management model. This model aims to enhance operational efficiency, reduce costs, ensure stable
equipment operation, and provide a scientific basis for the management of groundwater monitoring
equipment.

Keywords : groundwater monitoring equipment; operation and maintenance costs; cost accounting;
total life-cycle cost
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Research on Unattended Compressor System Based on Internet of Things and
Intelligent Control
Zhao Lilong

Baiyanzi Mine, Jingtai Coal Industry Co., Ltd., Jingmei Group, Baiyin, Gansu 730400

Abstract :

Aiming at the problems of low efficiency, high energy consumption, and high operation and

maintenance costs in the traditional manual attendance mode of compressors, this thesis proposes a

solution for an unattended compressor system based on Internet of Things (loT) and intelligent control

technologies.By constructing a multi-level system architecture that integrates sensor technology,

edge computing, and cloud platforms, functions such as real-time parameter collection, intelligent

adjustment, and fault early warning for compressors are realized.Practical application tests show that

the system effectively reduces the frequency of manual intervention, improves equipment operation

stability and energy efficiency, providing theoretical and practical references for the intelligent

upgrading of compressors in industrial and mining fields.
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fault early warning;

air compressor; internet of things (loT); intelligent control; unattended compressor system;
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Real-Time Data Acquisition and Analysis Platform for Edge Computing in
Thermal Power Plant

Ma Zhennan, Zhang Baohong, Hou Wei
Guoteng Shanxi Hequ Power Generation Co., LTD. Xinzhou, Shanxi 036500

Abstract : As the core component of the energy system, the operational efficiency and intelligentization level of
thermal power plants directly affect the implementation of national energy strategies. The traditional
centralized architecture has significant limitations in data transmission latency, processing capacity,
and real-time performance, making it difficult to meet the response requirements of massive real-
time data in the new power system.This paper proposes a real-time data acquisition and analysis
platform for thermal power plants based on edge computing. Through a three-tier architecture of "edge
collection, cloud-based scheduling, and local control”, the platform achieves localized data processing
and cloud-based collaborative optimization. The study employs a multi—-source heterogeneous sensor
network with hierarchical redundant transmission design, integrated with IEEE 1588v2 time synchronization
protocol and forward error correction (FEC) coding mechanism, ensuring spatiotemporal accuracy and
transmission reliability in data acquisition.The hardware architecture incorporates modular edge computing
terminals integrating FPGA preprocessing units with embedded analysis platforms, enabling millisecond—
level localized data processing. Experimental results demonstrate that this configuration reduces control
response time by over 40% while maintaining a packet loss rate below 0.1%, significantly enhancing
system real-time performance and operational reliability.

Keywords : thermal power plants; edge computing; real-time data acquisition; data analytics platform;
predictive maintenance
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Deep Learning-Driven Prediction of Effluent Quality and Process Optimization
in Wastewater Treatment Plants

Cheng Guo
Hubei Engineering Consulting Co., LTD, Wuhan, Hubei 430000

Abstract : With the continuous advancement of urbanization and the increasing volume of industrial wastewater
discharge, sewage treatment plants have encountered two major challenges: improving the effluent quality
and operational efficiency. Previous water quality prediction methods had problems such as poor accuracy
and insufficient timeliness when dealing with complex nonlinear data, making it difficult to meet the refined
requirements of modern sewage treatment. Deep learning, as an efficient data processing method, can
independently explore the complex characteristics and hidden patterns in data, providing a brand—new
solution for the prediction of effluent quality and the optimization of processes in sewage treatment plants.
This article conducts research on the application of deep learning in the field of wastewater treatment.
Firstly, it analyzes its key values in enhancing the accuracy of prediction, exploring the intrinsic connections
of processes, optimizing resource allocation, and strengthening water quality safety. Next, explore the
current practical application of deep learning in sewage treatment plants, covering data—driven modeling,
fusion of multi-source data, real-time optimization and control, as well as the combination with traditional
processes. Finally, targeted optimization measures are proposed from multiple aspects such as model
architecture, data management, control algorithms, and human-machine collaboration, with the aim
of providing theoretical support and practical references for the intelligent upgrade and sustainable
development of sewage treatment plants.

Keywords : deep learning; wastewater treatment plant; effluent water quality prediction
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Region, Culture and Cosmology — Discussion on the Research Level of Bazi
Space in Dali area

Zhang Ziheng, Zhang Xinlei, Zhu Yingai, Chen Hongyu"
School of Civil Engineering and Architecture, Kunming University, Kunming, Yunnan 650000

Abstract : Al kinds of research on bazi space have been done. Taking the bazi space in Dali as the research object, this
paper sorts out the relevant research on the space society in Dali dam area, so as to make a textual research.
The article points out that region, culture and cosmology are three levels of bazi space research. Each research
level adopts specific research methods. The regional level includes the study of carrier geographical division and
cultural geography, and the cultural level includes the study of cultural areas and cultural differences. As the main
direction of future research, the study of cosmology is based on the intersection of multi-dimensional disciplines
and combined with the concept of cultural cosmos to conduct comprehensive research.

Keywords : Bazi space; regional ; culture; cosmovision
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Construction of a UAV Multimodal Data Knowledge Graph and Intelligent
Decision-Making System for Emergency Rescue

Dong Siping, Niu Ruinan, Liu Xuan, Zhu Yating, Zheng Qingyang, Wei Qing
North China University of Technology, Beijing 100043

Abstract : To overcome the three major bottlenecks of traditional flood monitoring, namely "information
lag, semantic poverty, and data silos," this paper proposes an "Image-Driven—Knowledge Graph
Empowerment" framework (Image-KG4Flood). Firstly, leveraging multimodal images from unmanned
aerial vehicles (UAVs) and social media, a minute—level online learning pipeline is constructed based on
PyTorch/OpenCV, compressing the remote sensing cycle from hours to 5—10 minutes. Secondly, using
YOLOv5/Faster R-CNN for joint detection of five target categories ("people—vehicles—houses—-boats—
trees") and estimating flood coverage, a dataset of 1,255 targets covering a flood gradient of 0%-90%
is constructed. Thirdly, a Neo4| spatiotemporal knowledge graph is designed to unify multi-source
heterogeneous data from water conservancy loT, transportation networks, and weather forecasts.
A graph embedding method combining "rule logic features + cosine similarity" is proposed to achieve
five—level (A-E) intelligent early warnings and interpretable decision paths for "trapped individuals—
nearest safe points—available rescue boats." Experiments show that the system outputs Level A
warnings with over 0.95 similarity in scenarios with 15% coverage/3 targets, accurately triggers Level
E warnings and large—scale evacuation recommendations in 70% coverage scenarios, and achieves
a single response time of <5 seconds. This study not only provides a replicable and scalable Al+KG
technical paradigm for flood emergency response but also offers methodological insights for intelligent
responses to extreme climate events such as typhoons and wildfires.

Keywords : knowledge graph; target detection; flood warning; graph embedding; YOLOv5; Neo4j;
multimodal fusion

—. ARB=E 2023 FIRE PR BT IRIIL 1842 1276, 2RO 5 436
JTo MG LABRY — GEt B D I R M 5 SR SRR R 5

AR, SRR URFIERIGUE R, BERERCY  FESAORSE O FEWE, DEEYFES 2w SEC
BRI BARREZ— i CHEKEIGEAMR 2023)) ,  SEURGE: @ BYRZ, GRICHGMEDIE R BN S a5 i

2I]

108 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



T M TR - A AT SR AYR: @ BRI, Ak
T 28 R, AR 2 B E B S — IR,
SEC CHERERL FURRRE o TS SRR EIEHORRZZ
MG, AR LRRSR I TR RS —T7 T, RS
AT A FEANL, AU P SN R B K SRS 1 5
H—JTE, FIRERE RS —FRk . KRN,
SRR AL R, SR, BUETTGSOME AR I8 - 30 WU
AXTER, B AP SR Eh AR R R IR R
PG — FNR IR B R A3, R T A R T (7] B S 3 2 o
REZE

—. ARENX

AT FEERIKS) - FIHEIEREE” (Image—KG4Flood)
HEZL: FIFH Python 44 (PyTorch, OpenCV)5gak G SRR
S5XRZAMEG BT Neodj MEAHRAIRZS AR KRS At
Rk, Wit EIS A SR, SCBLREESN . R
5imi i — R, ZAEZR AT IMERBIE =T — “or
BT RAETHT, AL AR S Te AN I 4 ATEZ 5>
B, RGN IR LG 2 5 - 10 4040, RFRFAM
BN o NG RSRECRE, s R B Sk AL
LRI SENEGUEETR (IES9 e, ReEEIEs )
BT S SRR, BEhER WA - Falr e a m - A HREE
B ZJdigtR, AR IR RTREREIITEI T S =0 TP
B HA A, DA SE— KR IoT AKX 7 . ZZIEEs M
KL EL WA, FTOER T 2, SEIES SR L=,
&, ARFFRAOBER B S B AR At —En S 6] vl
AI+KG FoRTER, WoAHEMBR SR (X k) B
P R el s,
=. XkgRik

BEUIA ST RN G AR 55 T 43 52 K IXIg a6 L 2 9O 5
RS SRR =2,

@ Ko #5058 O 2 6 i B8 4R L (ND W
MNDWI) FfE 2, SZ A5, 2018 4, Xu et al. $2H
FloodNet, H¥CH U-Net 51 AF3 550K KIZIL, ToU &
0.91; F5 TransUNet. Swin—Unet jiiid Transformer B5iE4>
Ja BRI, g AR,

@ MG TN SR E GO PR E R, Hie
W BRI AG ZE8, ML KA o mTRE. 2021 4R, Guo
et al. A FloodDrone ##84, & 21 337 sk \HUEMES 7 25H
Fr; YOLOVS 7EiZEE4E mAP@O.5 4 0.745, f%ift, Liet al. 5]
N CLIP SUARS N, SEBAAREAUL R PR

@ WEI: NEE CRAETHA” W “A47 , Chen
et al. #£H FloodSituationGraph, G AENT N <MK, 170,
R > =0, R 82.3%, (HINE TIE2 15 AW Em,

= SAMBETIR PR &

M, EFREFINERANRKKRESRRER
HEHARSEM

(—) KA B NEIRERE

LIRS 55 Bk

A B KA TFRAR SAFTERE AT B —, AROCHEE
KT AR EE, O HAR - P EAI N
Ko AMpFRERT “BE (ML) o AN (ARZ4E) o M (L
ARR) | R (M=) M KRR ) 7 5 %00 BFR,
ML 0%—90% P E FEARSE , o YOLOVS ALY Z54%
BEHE, HURSEHIVERARANIE 1 BT,

x50 |

[ mexs | [manm | [ mssmt |
o ey |
4 . oy -
% B

i

e [ P

L A 1
[ZE30ES
x| %
iR
BF ]

&
ot

| BRI EREERE

2. R SR S AL

(1) HulRAE ik

I HB M AT GRS (WEEEE . Google Images
&) DL Bk kgl BTN S R T
MR, B PR=220%220, HFRERE <70%, &0 @i
AFFE= 016, 2R 296 SKE R

(2) Bt 5532k

TG “ORIFEO N, REMFITERERIEN, o RRE
PR GRS I S S HARRHE I e e 1t . KRl diae )
REXI41h images (FEREIE R 3CHE ) Fil labels (FEGEFRTERRES SC
F) PIRICHR, Bt —B 53 train (YIRS, 2745K ) |
val (BIESE , 175K) | test (LR, 55K ) Faefisk

3. Bibri i 5 et

(1) T ESHM

W Labellmg THFRE, FREFEFCA” flood coverage X%—
BRI (4 “flood coverage 50%—people” PEAKEIERE 50% A
51) o FISE 5 B0 HbRS 0%-90% HkEHRE (10% FkE) |
Wt 45 Fh2E e UhRas . AR RN 2 B,

2 Labellmg iR H1372

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 109



{SET#2 | INFORMATION ENGINEERING

(2) RSt

A& YOLOVS Sk N2k, SR YOLOBE AR txt
SRR EAREE R, BARERIR S B —— R, SUHAE
i B and 3R o

' — M ;
: = |

3 Labellmg #RiFARY txt SLHFIEEF
4 BRIRGE RALPTAY
ARRE AR 12554, &R oM 4R, FHife
WA, AR T A, Hirh R aerh A 3k
FiARIRZ, BMASN KIS SEBTERIA R RIEARIN;
T SRR, BRK BRI s RO A, ARSI

JEARI A L BARATR B K
Fe 4 BRSSPI AR S i
A #* ) i i
Yl 296 225 364 174 49
UniFeE 31 17 25 8 7
HEReS 35 19 1 1 3
it 362 261 390 183 59

(Z) HAKREEEUEEAR
LA O
(1) Faster R-CNN &

i m ey . relu D o oy .
Px Q MxN
»am

SRR

i Feature Map <~
m ‘st.- - F-‘.Fmposal _\ $m<<:4’ =
xnii,f,/ ™

v

)5 Faster r-cnn & FREEH0E]

Faster R-CNN /& —Fl & # (1§ i Bt H AR K U B0v5, Ho
DB ET 5T KIEFE M %% (Region Proposal Network,
RPN) , SEBLT 5620w (1 2k, Aok T £ 48 R-CNN R 1% i
HE A= B0 1 1), S8k U B A 15 0T 7R . Faster R-CNN £
Conv layers #F F7 457 1iF £2 L. RPN 4 il 46 ) #£. Roi Pooling
Classification X et MAEIE 732, FFOf0RH B s HE AL b H 45

Ao HARKEECH RPN FU 543 8 MR HERIIECR, AT

L(pi,ti) = 5= i Leis (piy P}) + A= 20, 0f Lreg (£, 7).
(2) YOLOVS &
YOLOvS 3R I 5 B Bekr il B2 A%y, K H AR A4S I AT 5510 9 [m] 13
[, A2 SRS o0 4 v ) 1 5 B I B (6 43 28, A 6 BT,
H W 4 S5 F T CSPDarknetS53 1 T M %%, 45 A 14 5 A W 4%

(PANet ) SEIZ REEEERG . Backbone K H CSPDarknet53
VERFHESRE T 4%, G BB BURFRIE R sl i, 7R
FERG FE [ I 025 PR T S 02 24 s Neck A PANet 2514 SEH
BB E T RS R R RS, SRR R HFRE
KMBEST 5 Head it =R FIA ROAERLE, LE=/NAH REERIRHIE

e/ I 7185w/ N SN Y £ 7€ P

%%@%EHW

Layers  Conn. Layer  Conn. Layer
256 ||5v2}233mu

5o} 331024 3x3x1024
o:

i
x3x!
x1x: 33
3124 33x10242
axpo

6 yolo FOMLEEEHT
yolo #K BR#L -

52 B "
Aewora D 318 [ = 3% + (wi — )7

i=0 ;=0
52 B

o 3313 [ (v - Vi) + (VA - Vi) ]

i=0 =0

s2 B

+ZZI°"J(C c)

i=0 ;=

s?2 B

+ e D D 1T (0 - G1)”

=0 ;=0

- Z 1 3 (pile) —pil)?

ceclasses

T PRI AR EIF 2 HR A IR, G0 )i
IR T RN R T B B, A O R AR A
HEN LRI ZMEE T -

2. VLSS S ERERT E

(1) s 545

1) Faster R—CNN K540 5

HF PyTorchHEBM i T —E 528 B T 2 5. HH
COCOHMEATTN AL, TR EERNIB R RIS AT, £
PRGBS N R G T 2MB FI
W, HEERKIBAEME 1024133F, DERREAEEEE, =R
G

BODERIN By, Wi B0 G AR, SR B R
ROUAE, R 0.5 EAE M EIEEIR AT S0 . E— S E T LA
RT3 [ DG SRR s W T SR OHE Hpo O R R o7 B 72 T
RF; BEESARAMGESRR,; @RI SEIEG R
HOABH R SBIRR L

%, RGN AT RE TG L, JFEsd s
BRI RS AR AW word Hieds, WK 7 iR,

110 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



AR : 210

1. bus - far.fram - car
2. car - farfrom - bust

3. bus - lgfef - car-

4 car - fightupf - buse

5. bus - lefyof - persons
6. person - ight.af - bus+
7. bus - contains - persons
8. person - inside - bus*

9. car - farfrom - care

10. car - right.qf - person-

E)7 T2 R word IR HIE

2) FF YOLOVS [# HFRfE 2250

RAGHET YOLOVE M EE, AL FRAA MR LI B &
GERIMAAL, BRTAL B RS R AR AR H AT AL
MG, Z5H1E Excel ¥ M Word I Ei o

RETECIRIER B2 (LR sk GaE A HY ) |, JoRE
R L, FEhE R GPU/CPURER:, @it Loadlmages 25k
TR AL, PR A T o PLdb AT 4 LU 4 s KBt i
Hi BGR #4559 RGB; 4 EUGHIRHAA float32 2854 Tensor,
FEHHTIA— AR TEZS (0.0, 1.01TER, ARE AR AR

O HEFEAE “detect_image()’ BT TP 58 Bl: W Tl AL LS 1
Tensor 4 A YOLOVS #5445 B BRI ASIE L (ToU) [
O YRR R B FOIAE, KBRTUARAIMEE SR e W TR A A e
FEFIGEG RS, IR R (0], BEE. bR ) f#bT
THER R T IBFTEERAE 8 B

ey Bime

i EEE | [m&: iy
s - Eife
flood coverage 10%-car<’ | 0.25¢ EE-FHTF | 1139.244-1919,713¢
flood coverage 10%-care 0,30« L - HF- 0,147 - 597,615+
flood coverage 20%-care® | 0.31¢ EE -FHFS 0,167 -592,560¢
flood coverage 0454 EE -FHFE | 769224 - 10747128
50%-people

8 F2F BT word IR EHIE

(2) SLUREERAHT

S He 45 SR JR: Faster R-CNN [ 7 4 4 & 3% i = T
YOLO, JGHEAE/NHARGIN R B S, I AIELE Nt ae g
AR, T DA IS G R N 3 6 YOLO BAS i f o
Faster R-CNN, X[EEHGRALSI WAL iRa], (H2
G faster r—cnn (A IR A — @ 20, (B 2R A
R &, B G G ar i 5 R B 4o L el AR
T B B SR R

(=) ETFBERARHKIETRERFRIE

1 RGHAH

# 4t DL Neodj s # 4l FE 9 B 0, #E W YOLOvSEE
Faster R—CNN HFRR S8 A A R (Excel#g=X) |
T EEE T, B, RS ICAT, s
A - E L& K b B it I anta 9 TR

BFEBRANRES RAERARE
BREWAR
Grao
FastRCNN SRmER WeoR T
nmEn T
(Excelf) (ExcelXf) Pl
BiEAER
- w )
mERER HERTER AR
- EcOXFRI FREBEAR -AEBHEN
- ENRESER BB - s
- BERLE ARES b Frice)
J J
SRR
ey FloodCoverage B ObjectTypeTidt =
e s -RanE “mei s
iy i - BT
EEARER
ERAR AR AREE
HEARRIE by Lo
promT R &
ARz RUEELH W
SRAEE
) SRS Web BB
AERER A ‘ ‘
‘ WEICOES, l HEMTAE | =y i

B9 RGTEAENE

TS0 A E AN AGURERRNEE, Pk
< 20% H BFaE0R <54y BIONBATKUE:, Pk E S < 20%
[ EbRE L = 64 CHUBPENR, PEKE T 20%-40% 18
Fil; DA NG, K7 35 7 40%-60% 6/ E 908w )
Wi, POKBEERE >60%,

3 IR B

TE Neodj i T2 E T 8Bk &, Detection 1 s5/E N
TN, REGE YOI OB R, BTSRRI 4RI
MU 55 B EUE R SE 1T 1 B Ar%iE . FloodCoverage 19 s % (7]
AFAE K 28 FEAR R, NS H 2 LU, i ids T
FE ) B 7, TargetCount 19 s & T F H AR B E A,
Object Type 17 SUANUERERIUEN I RETY, IR O R AFRETLY
B,

e 2 A v ) 5% ZR T TR BT RO ) 11 38 B G BEE . 10
JIf 7% Detection™ i il i HAS_FLOOD_COVERAGE 3 % 5
FloodCoverage 7 s i 37 7% 2, BRI I8 TR 25 5 5 itk &
5 2 A H9MAJE 95 . HAS_TARGET_COUNT ¢ Z I i #%

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 111



{SET#2 | INFORMATION ENGINEERING

Detection J7 251 TargetCount 15 &%, EE TAGIISE L5 HAR 4L
(1216, DETECTED & i%4% Detection 1 £~ Object Type
TG BT =N EBIRRER, s ds T B L3
JTA AR,

S\
S
o
&
Q?%/
HAS_TARGET_COU.. TavgetC. i
<.
Y
RS
A
>

o

10 Neo4j AR EELEMDR I
4. EHR NS A
(1) EiA R
EIHIR AL E AR S AL 8 HERIEE ] it BEVRFAE
YRR A — SR B S R B RO, RO TR R
(AT HTE
PNB AL TGS FIR MBI 2 b #15% AZLAN BT
BRI AMER, AT T LTI AL, Ll st R
209 I, BARECR S TIAE] 5 AN SR A B R 2, X
TR TN BRI AR T BOREE T, 485 T /28t
Ttk
(2) HMULEEDTL
SR ZAR R, R e A R R AR R,
SZ IR EE RO, BT IR A 2 S ISE S M T MR RE AR
— R, TR i, FR SRR U fre v (RO
NP TR S G R B e 25 . T 2 5 #MH4) P Al s A
RS R R, SC0 T BB I P ST
(W) RFAESEIMS WA DR
LIPS
FEARMT N EFE SR R FIMAIR S . Neod] RIEH 2
TEAR AT AL, SBATAEBAR) 7687 55 1,
Wt 3.8 AR, IR S A IR R A
ARG E PR A IS 407 8. pandas 137 Excel U
MR BRI A AL 2, gradio HEZRH AL T Pidi ity i Web JL1H 1 B
71, py2neo i Neodj ) Python % 3, #4158 5 19 1E14L
PEEERRERE . scikit-learn FEN A ARDLEE THELHR (L T sl A S0

Python iZ{T¥ 5%

2.Web AR GH AL R

‘ AP L{%ExcelXft |

ABERS NeodjE T

HERRATRE

St iR

= e

HIENeod KIREIE

ﬁﬂi!De’lecticnﬁﬂ| |ﬂ“‘3“°?ﬂ"g""“99| ‘ﬁﬂiiTarueﬂoumi)ﬁ| ‘ﬁﬂi!ohjecmrpeiﬁ

TTHEBRAFEGDR

SR AT EaME

‘ wERESR |

‘ WebRERHER |
B RgnizE
ARG “FH P 28 H. - BORET - EIEMEE - AL

W, KR AP Web B A& Excel SCH, RS
Bkl Neodj BERRA, MR GRS, A s AR
WIFCEC TS S, e AU R A e S AR
Web FLIBciHAiH, IR g 5 i, BT
FAP BRI, FURmE 12 R,

L BTFERARESBAERG

uuuuuuuuuu

e

12: Web REEE
3. MR R S e
RS A R SRS W EERR SR ARt
A 2R SR FARE A o 25 R IR FR G AR R U3 A 5] KU
F o
BOAGHREIE 15% Rl HARE 3 Mz set, RGERRAIEN
AU, AU BRE AGRREAM UL 0.95 P4 T,

112 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



et LR A B 7 e PO HE R R AT < Ao RUERTT D
Bk

BT 18% (HAS I H PR EU8 227 4NN, RGAEEN B4
T XELT RGO R G RS R 2 A s . YRR
(RS ZL YNGR IS o)

PO R 30% e IER IR AN C TN . BRIl R S
T AxTAT, G RS T RURTTME R I AN R A A
e

BOKEIREERT0% N, RAGL% H Egm g . N adfiie
WFIHUBGRAL, e Bets . INE TR T3, PeidtiErf
FIENS SRR LI RA HEE L.

(-]
e. " x,
’f%’
e @ ®g ;
'57‘ g.
@v\!}'wpw
-0 e
T, 3w, @
®oo %o
/@:ﬂ,ﬂ
P
oo
AN )
,fe e
o | |
° ®)

13: Neodj iz A AISEIREURE

REMEEITS

14; RFHRENIRER
4 RGOS SHITE
(1) Rgetis
Web RIEZ VW, =AM X0 B RoR BUE SR W
SRR T, (5 SRV W . T3 P PR IO HE

58

RGN R, SO0 RAL R 25 T R e LR P 58
B PRI R BE TR N 47 s A BB, KRR AN, R
IR AR R A i e 4,

AR AL B (SR N3RS U SR B A e o B, o0 T
IREFS BRI . R R R GRS

ARG IAUE T AN BORAE R TSI A N . R
SRVFRL AR R S B G — AR B, SRR U A . A
BLFEE TSy E A s S W W R AL B 8 3, SR RBAL T
LT

(2) Wrgeh e

A5 E O B iR AR S Neodj MRS G, S0
Faster R—-CNN/YOLOvS ZIRHUEHS S, MoEst
RE CWEREE A RS BRI, A SO TS U
BEATE R “H0l - Bk - R FIRIER,

FH CHNNBERHE + RO R EHE Tk
—— BB AR A R T b i Lo, GBI SR Sl )
LR DR A A i R, S Rt + A 1o
MR, HEERE (AR, BRERE) SRS
WIS %,

. ZiLE5RE

(—) ARLEL

AR FEIE IS TG AU ARAEFE T R S R P SEFRRL I
T “EGIRE) - FEREIEIREE” (mage-KG4Flood) fEZE . £
G A 2 S HAR A BRI R S e AR, R T SR R
TP AT LR AE R BB IS, BUSRL T 16

(Z) SESHIBRSE

BT AN IE L AT R4S, SEHUEETE B SRR B
IR REFEGELEEAIRImR ., SRR, R T
AU SR IBUE AL, TR IR B A R At T IR S R
A,

(=) SESHIBLE

AWFGEH PythonZ4E7 (PyTorch, OpenCV ) $iA, X%
HE T B P S S AR i Labellmg S atse s G xR
W, 5N BRI T HAY YOLOVE BRHIEL &, FFFIJT Fast—
RCNNFH YOLO Sk R R I 52 K XIS i BAnE R (AniE
BEWEI XL, A2 A SCHETE R ) | SRR Y R
FE, HAE MY M E KRR, RRER—H TR
LR, SR A BB AL, RIEETE 1715 B4R
HUWALRIRR, B8 T R BT IR S, ™

(M@ ) &3REEN

{0 Neodj ¥, T pandas BRI AL REASH 0S54
IIEHE gtk R . HbREUE . MRS ) ARl Excel
SERF B TIRCG A, A Neodj MR KNS, (RIT T2
WGHEEAE 1, TS RS RGN PRI A AR DL

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 113



{SET#2 | INFORMATION ENGINEERING

Vb5, ATTSCBURE ge ki H CH TUE S (N AR BT
) LU B T REVCRC S Wi S i i, o fedF s
BURlE . EDWAAL BAEcH , AB el L i I A2 56 A3 17y
ISR AR o

(R) ARBVERM

REARGIAG T — @R, BAESLERR A R ok &
BT, Bt

(7A) BnIRRIEENER

HHTTCHIRG 7S TR BARE R PR LU AR AT
ERARLSMIHAEE, b, el i, Ak
WRIHETE BbR, RBI e LU ks A R o

() #KESENHRERR

Zoid 2 A E I AL L P AR B LA 3 FERT R EAR, TC
Bl A FEAEAE 10 % LU IIME,  BRA TR S0 18 T 1 ) i
B,

(7\) FREE N 2B R E RS AN EER 2

HIR R S S H N S TR A BAR, ARAESEIL S
TT I TR IR R G, RERTEEE T .

LR R R R LR AT TS IE W IS S T 5
M, WO REERTF RN T DT 1, AR s . 2
fEER G S S S e T Bt — I LAseE

(1) ARRE

EEFARWGE R G K, BNV T — MR HZ S
HHRHEAT PR IR R 2 T EARRES . 28T, IR AR
BESEACHEAT UCERAR NI G, AKMIWHIS e S W a2
[, FTEAMK EAR U SRE T TR A JETT, %A S R
ly-ei s

(+) FERIERENSE L

7 A i R e SR AR (SR IR TR, SRR, fESR A2 B ol
W, AT RUE A I R SRR, S, &,
BB e SRR 2, A — N R — A Y

N

!

243t

ST IR R . AUAREE REAR B OE . TR M S B E
By BT TR B SRR R AL | ke o SR I S R
Wi, 9 W g I T A EE R BE R B Ze 2R IR N0 TR B 1Y
TCANUHE, REBIR NGRS X T HA% [a SL i s sg 5. @i it
Gix SR, FRATAT DASCI S FE SO I K g 5, e Bk
SR RIS

(+—) EHRIBELENEEL, ST “IRE” 2 “BERE
17 s

H AR BB AF R 0 A R, (AR SR
TR RS S AN IS BRI 23R, [
EWRESSMAUSR IR, AR TEO TR s B 5l
A SHER I, AR TR N TR RBFL RIS, Rl iR
FEES) YR 25 G IR R, TSR IR I YOLO1 1 5t
T Transformer F—28M5RL, A FETF ARG B2 LRI b ocail e
PNINEST A

(+Z) EHRBSNEE L, WM “B—KR#W” HEF
“ERMNS”

AR ET KRR E, [BEHEBOHAR — 2B E AL
L MR R B A SR TR s . ARSI LT
MEHARBER , IR Ry SR R L LRI . RO R
BN EIRITIER, BT SR IR R R S IE T,
A BRI —A “EERN AT SPE, SCBNKETE . K
FRAE R E R ETRE AR . 2 R iR R,

FrA Wt — A Lm0 RS T ME— R,
ATH . TR — R E AR E N SRR AR R, X — KRR R
FERFEBR RIS, EREZ SR A CRER, £
BRI R T 58 5 BT UR FESRN ;. BB N B FRHE L . BURIR
KBTI BAL D AR . TGRS R S TS
IR IART AL 2 HIBT KIRK IR AETST, e KRR AR
LA 4, ™

[T, X, =5 Bk 56T BILSTM-CRE Fl Neodj (I8 B AR B [J] Bl 5 TR 2025, 25(22):9436-9444.
[2] Tyt . BT Neod] EIHURATHR R G AT S BRZGANR BSOS TN (D] T BERFRA: |, 2025.D01: 10.27258/d.cnki.gnxyc.2025.000332.
[3]SHB— , FRTT | #5534 . BT Neod] (i AR5 BARR RS ERIST (0. PR ARl aR |, 2024,20(06):5-10.

(41253, RAAS] |, BBt -

FIEET YOLOVS A 3 s I 75 [T A" ,2025,51(01):111-122.D01: 10.16688/j.2wbh.2024089.

[BI P FEF VRS S W A2 0 B Sk B RUAS I TST (D JEBAEE TR L 2023.D01:10.27323/d.cnki.gsgyc.2023.000530.
(B E . JE VR A% ST I MBS AR5 T A PSR IR 22 4% (D). T E0K% L 2022.D01:10.27257/d.cnki.gnxhc.2022.001825.
[T S2 e EET RS KT T 58 (D] WHLRHE K |, 2024.D01:10.27840/d.cnki.gzjk].2024.000163.

114 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



I 2 R B 5 N L e Bh J b “Aiigi 5 2 R e o

Tk, 2R
PRERAZ THEMZFRE, P A&l 610106
DOI:10.61369/ME.2025050035

i E ! AXFERERSETCSTRERERS “HESRARLE” NNk, NEAREEZSRER. BERERBSST
BRESEEEAMRNS, BENERRNZHENLR. REFRBMENMEMRR, AXERERETRERGESA
TEHEEHFSAREARDNNARIK, XEESLARESR, EREFTMNNZHIFEEHFEERS . BEITLK
BENBRAEREBE, SWNKERT. MENESTESRSEOE, RENSHETE. sHESNEAREEER
TENBRRER, HREUNZEHENEARKNIERAMS AR, AREEAKERNEAKIENNZERAR
AR M AR EAVIEIRIEIR S SERRERZ, S EERNENTRSER.

X B | NEAEE SMETEREAR; N8ES; NEEREmE

Advancing Geoscience Complex-Systems Research with Spatiotemporal Big
Data and Al

Yu Longlong, Li Gen
College of Computer Science, Chengdu University, Chengdu, Sichuan 610106

Abstract : Humanity faces compounding challenges in “geo—complex systems,” including global climate
change and tightening resource and energy constraints. Spatiotemporal big data offers inherent
advantages for integrating multi-source factors, linking processes across scales, and characterizing
system dynamics, yet its potential remains constrained by data silos, quality instability, and
computational barriers. This paper provides a systematic review of the current applications, key
challenges, and emerging trends of spatiotemporal big data and artificial intelligence in geo—complex
systems. We emphasize the technological progression from data—driven spatiotemporal analysis to
intelligent modeling and, ultimately, platform—level integration. To address bottlenecks in data quality,
cross—domain collaboration, and engineering deployment, we propose solution pathways grounded
in high—performance computing, cloud computing, and spatiotemporal data platforms, and we outline
convergence directions involving frontier methods such as spatiotemporal graph neural networks. The
study offers an operational theoretical framework and practical roadmap for research anchored in
spatiotemporal big data, facilitating fuller realization of its strategic value.

Keywords : spatiotemporal big data; high-performance computing; machine learning; spatiotemporal
graph neural networks
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Abstract : Given the significant safety risks posed by fatigue driving in road traffic within China, this study proposes a
driver condition monitoring and optimization system leveraging edge computing technology. The system utilizes
head and facial features as primary indicators for monitoring, achieving precise localization of facial key points
through an improved Multi-task Cascaded Convolutional Neural Network (MVTCNN) model. By integrating a
lightweight AlexNet model with the Informer framework, the system enables efficient driver state recognition and
fatigue detection. Real-time data processing and early warning functionalities are implemented using the ErgoAl
Server, an edge computing platform. Experimental validation was conducted using the NTHU-DDD dataset,
demonstrating that the proposed system maintains high accuracy and rapid response performance even under
complex driving conditions. These capabilities offer robust support for enhancing driving safety and provide
technical insights for the advancement of green and intelligent transportation systems.
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