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Current situation of coal mine gas control and prevention and
response measures for gas accidents

Zhenguang Wang
Jiaozuo Coal Industry (Group) Co., Ltd., Jiaozuo, Henan, 454150, China

Abstract

Coal mine gas control is the key to ensuring coal mine production safety, which is related to the safety of miners’ lives and the
efficiency of coal mine production. With the increasing depth of coal mining, the gas content gradually increases, and the difficulty of
control also increases. Gas prevention and control has become an important part of coal mine safety management. In coal mine gas
control, problems such as insufficient technical means, aging equipment, non-standard management, and imperfect systems have long
existed, which hinder the effectiveness of gas control and increase the risk of accidents. This article starts from the current situation
of gas control in coal mines, analyzes the main problems that exist, and proposes preventive measures such as strengthening technical
means, building gas monitoring and early warning systems, and personnel training, aiming to provide effective response strategies for
gas control and achieve efficient and safe operation of coal mine production.

Keywords
coal mine gas control; Prevention of gas accidents; Technical means
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Research on Ultra-short-term Wind Power Prediction Method
Based on LSTM-KAN

Lifeng Wang' Lei Zhou’ Yue Yuan® Zhongyuan Li' Haoyu Sun'

1. Shandong Luruan Digital Technology Co., Ltd., Jinan, Shandong 250001, China

2. Power Dispatching Center of State Grid Shandong Electric Power Company, Jinan, Shandong 250001, China

3. State Grid Shandong Electric Power Company Jinan Power Supply Company, Jinan, Shandong 250001, China
4. State Grid Shandong Electric Power Company Emergency Management Center, Jinan, Shandong 250001, China

Abstract

Wind power prediction is crucial to the stable operation of power grid, but its volatility and nonlinear characteristics increase the
difficulty of prediction.This paper proposes an ultra-short-term power prediction method based on the combination of LSTM (Long
Short-Term Memory Network) and KAN (Kernel Attention Network).By collecting historical power, wind speed, hub height,
latitude and longitude, and ERAS meteorological data from wind farms, preprocessing and feature extraction are performed. LSTM
captures the long-term dependency of the time series, and KAN enhances the attention to the key time points.The hybrid loss
function is designed to balance the local and overall prediction performance to improve the model stability and generalization ability.
Experiments show that the LSTM-KAN algorithm significantly outperforms traditional methods in prediction accuracy, providing a
new scheme for ultra-short-term power prediction of wind power.

Keywords
LSTM; KAN algorithm; attention mechanism; neural network; hybrid loss function
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Study on the design and screening of novel anti-tumor
drugs based on molecular docking technology

Xin Xu' Haiying Yu’

1. Hangzhou Zhejiang Traditional Chinese Medicine Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China
2. Hangzhou Guokong Pharmacy Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

As the incidence of tumors continues to rise, research into tumor treatment has become a critical topic in global medical science.
While traditional anti-tumor drugs have achieved some clinical success, their significant side effects and high drug resistance remain
major challenges to effective cancer treatment. With the rapid advancement of molecular biology, drug design and screening methods
based on molecular docking technology have opened new avenues for the development of anti-tumor drugs. Molecular docking
technology simulates the interactions between drug molecules and target proteins, predicting their binding capabilities and patterns,
thus providing an effective tool for discovering new anti-tumor drugs. This article explores the design and screening methods of
new anti-tumor drugs using molecular docking technology, focusing on how to use this technology for target protein screening, drug
molecule optimization, and pharmacological prediction. Through practical case studies, the study highlights the significant potential
of molecular docking technology in new drug development and looks forward to its future applications in tumor drug design.

Keywords
molecular docking; antitumor drugs; drug design; target protein; new drug screening
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Sources and control of quantitative packaging measurement error

Yanqiong Zhang
Ulangab Product Quality Metrology Inspection and Testing Center, Ulangab, Inner Mongolia, 012000, China

Abstract

This article explores the sources of errors in quantitative packaging measurement, including equipment and instrument errors,
operator skills and operational standards, environmental factors, and the characteristics of raw materials. It also proposes a series of
control measures, such as regular calibration and maintenance of instruments, selecting measurement equipment that meets precision
requirements, providing systematic operational training and skill enhancement, formulating detailed operating procedures and
standardized operational processes, maintaining stable environmental conditions, reducing noise and vibration, choosing suppliers
with stable raw material quality, and testing and evaluating raw material characteristics. By effectively reducing measurement
errors, modern industrial production can maximize economic and social benefits, and companies can stand out in the increasingly
competitive industry.

Keywords
quantitative packaging; measurement error; source; control
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Application of Artificial Intelligence Algorithms in Automation
Control Optimization of Manufacturing Production Lines

Jin Shi
College of Intelligent Manufacturing, Xinjiang Vocational University, Urumqi, Xinjiang, 830011, China

Abstract

This article explores in depth the application of artificial intelligence algorithms in the optimization of automation control in
manufacturing production lines. The opening points out the background, current situation, purpose, and methods of the research,
and then elaborates on the theoretical basis, including the connotation and development of algorithm classification and automation
control. Focus on analyzing the application scenarios of algorithms in various stages of production, and present their benefits through
case studies in the automotive and electronic manufacturing industries. Simultaneously point out the challenges in technology, talent,
and cost, and propose corresponding strategies. Finally, summarizing the research and looking forward to the future, the application
prospects of artificial intelligence algorithms in manufacturing production lines are broad. It is expected to overcome existing
problems, promote the manufacturing industry towards intelligence, greenness, and high-end development, and enhance industrial
competitiveness and sustainable development capabilities.

Keywords
artificial intelligence algorithms; Manufacturing production line; Automated control; Intelligent Manufacturing
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Research on Optimization of Rubber Tree Cutting Path Based
on Deep Learning Algorithm

Yafei Wang

Haikou University of Economics, Haikou, Hainan, 571127, China

Abstract

In the rubber production process, rubber cutting is a key step in obtaining latex, and its efficiency and quality directly affect the yield
and quality of rubber. However, traditional rubber cutting path planning methods often rely on the experience and intuition of rubber
cutting personnel, making it difficult to adapt to the complex terrain and changing environmental conditions of rubber plantations,
resulting in low rubber cutting efficiency and unstable latex production. To address this issue, this paper proposes a rubber tree cutting
path optimization method based on deep learning algorithms. This study provides a new approach and method for optimizing the
cutting path of rubber trees, which has important theoretical significance and practical application value. It provides strong technical
support for the intelligent development of the rubber industry and the modernization transformation of agricultural production.

Keywords
rubber tree; Optimization of cutting path; Deep learning algorithms; Path planning; Agricultural intelligence
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Study on fatigue life prediction model of metal components
in power plant

Jian Shen' Huiyuan Song’ Tao Lou' Yu Fang'

1. Huadian Electric Power Research Institute Co., Ltd., Hangzhou, Zhejiang, 310030, China
2. Guizhou Dafang Power Generation Co., LTD., Bijie City, Guizhou Province, 551700, China

Abstract

The fatigue life prediction of metal components in power plants is crucial for ensuring the safe and stable operation of power systems.
With the development of materials science and computational technology, damage mechanics models have gradually emerged,
taking into account the impact of internal micro-damage evolution on fatigue life. In this context, this paper delves into the fatigue
damage mechanisms of metal components in power plants and provides a comprehensive review of existing fatigue life prediction
models. This offers new and effective methods for predicting the fatigue life of metal components in power plants, which is of great
significance for enhancing the reliability and safety of power plant operations.
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power station metal components; fatigue life prediction; machine learning; stress analysis; damage mechanism
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Study on the optimization path of the connection mechanism
between pollutant discharge permit and environmental impact
assessment

Yipaerguli Kadier
Kashgar Regional Environmental Protection Bureau, Kashgar, Xinjiang, 844000, China

Abstract

There are two fundamental systems in China’s current environmental management system: pollutant discharge permit and
environmental impact assessment. Pollutant discharge permit focuses more on in-process and post event supervision, while
environmental impact assessment focuses on pre event prevention assessment. The two systems should have formed a complete
closed loop in terms of institutional design. With the continuous advancement of ecological civilization construction, the lack of
systematic coordination between these two systems has gradually been exposed, such as the coexistence of policy overlap and
regulatory gaps, which have a constraining effect on the improvement of environmental governance efficiency. How to break
through institutional barriers and achieve synergy has become an urgent core issue that needs to be addressed when optimizing the
environmental governance system. This article explores the path of optimizing the connection between these two systems from the
perspective of institutional integration, in order to provide corresponding theoretical support for building a modern environmental
governance system.

Keywords

pollutant discharge permit; environmental assessment connection; mechanism optimization; path exploration
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Optimization of the inspection process and quality assurance
of the pressure resistance of plastic pipes

Zhiguo Zhou

Wenshan Zhuang and Miao Autonomous Prefecture Institute of Inspection, Testing and Certification, Wenshan, Yunnan,
663000, China

Abstract

In urban construction and infrastructure construction, plastic pipes are widely used in water supply pipes, gas pipelines and other
fields due to their advantages of corrosion resistance, light weight and easy construction. However, the pressure resistance of plastic
pipes is directly related to the service life and safety of the pipe network, while the current traditional inspection methods have low
efficiency, large errors and low level of intelligence. This paper explores the key aspects of the pressure resistance test of plastic
pipes, seeks to optimize the production of specimens, pressure tests, data collation and other links, and establishes a quality assurance
system through equipment improvement, standard revision, quality control, etc., so as to improve the efficiency and accuracy of
quality inspection of plastic pipes, which has important theoretical significance and practical value.

Keywords
plastic pipes; Pressure resistance; inspection process optimization; quality assurance; Stress test
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Principle and maintenance measures of 10kW all-solid-state
medium wave transmitter antenna adjustment network

Yankai Wang

Xinjiang Radio and Television Bureau Program Transmission Center, Atushi, Xinjiang, 845350, China

Abstract

This paper focuses on the research of the 10kW all-solid-state medium wave transmitter’s antenna adjustment network, detailing its
working principles, including the network structure, impedance matching theory, and tuning principles. By analyzing common faults
in the antenna adjustment network, it summarizes issues such as component aging, poor contact, and parameter drift, along with
their causes. In response to these problems, a series of scientifically effective maintenance measures are proposed, covering daily
inspections, regular testing, component replacement, and parameter calibration. Additionally, based on the actual work situation at
the Xinjiang News Publishing and Broadcasting Bureau Program Transmission Center, this paper explores key maintenance points
in special environments, aiming to ensure the stable operation of the 10kW all-solid-state medium wave transmitter’s antenna
adjustment network, improve the quality and efficiency of medium wave broadcasting, and provide technical support for the
continuous development of medium wave broadcasting.

Keywords

10kW all-solid-state medium wave transmitter; antenna adjustment network; working principle; maintenance measures; fault analysis
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Research on the integration strategy of chassis system and
multi-stage on-board power supply

Haibo Zhou
Shanghai Nio Automobile Co., Ltd., Shanghai, 100084, China

Abstract

This study aims to explore the integration strategies of chassis systems with multi-voltage on-board power supplies to enhance the
vehicle’s power performance and energy efficiency. The research methods include analyzing the structure and function of the chassis
system, thoroughly examining the technical requirements of multi-voltage power supply systems, and evaluating the performance of
existing integration schemes through laboratory and real vehicle tests. The results show that advanced power management technology
can effectively optimize energy distribution and consumption, with the system demonstrating high efficiency and rapid response
in real vehicle tests. The conclusion indicates that the effective integration of chassis systems with multi-voltage on-board power
supplies can significantly enhance overall vehicle performance, particularly in terms of safety and environmental adaptability. Future
research will further optimize these integration strategies, particularly in improving temperature management and electromagnetic
compatibility.

Keywords
chassis system; multi-voltage power supply; power management; vehicle integration
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Research on innovation path of machining industry based
on civil aviation technology migration

Qiguo Jiang

Guilin Information Engineering Vocational and Technical College, Guilin, Guangxi, 541004, China

Abstract

This paper, grounded in high-reliability maintenance technology, high-precision manufacturing processes, and digital management systems
in the civil aviation sector, addresses the needs of the mechanical processing industry for intelligent and green transformation. It proposes
an innovative approach that integrates predictive maintenance, precision processing, and digital twin. By analyzing the logic of civil
aviation technology’s transition to mechanical manufacturing, the adaptability of key technologies, and industrial upgrading cases, the paper

highlights the core role of civil aviation technology in process innovation, efficiency enhancement, and cost optimization for the mechanical
processing industry. This provides a systematic solution for cross-industry technological integration.

Keywords

mechanical processing technology; high-end equipment maintenance and manufacturing; route maintenance; quality management
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Low cost intelligent design: energy-saving and safety practice
of 555 timer in public socket system

Shijiang Yang Jinzeng Wu Qing Xu

People’s Hospital of Xiangxi Tujia and Miao Autonomous Prefecture, Xiangxi, Hunan, 416000, China

Abstract

In order to solve the problems of energy consumption waste, low intelligence and hidden trouble of power safety that commonly
exist in public sockets (such as hospitals, schools, offices, etc.), this paper proposes a low-cost intelligent public socket circuit system
design scheme based on 555 timers. The scheme uses 555 integrated chips to build a monostable delay circuit, combined with current
detection and relay control circuits, to achieve the intelligent power supply, timing power off and overload protection functions
of the public socket. The experimental results show that the scheme proposed in this paper can achieve low power consumption,
intelligent power supply, quickly cut off the power supply in the case of overload, and has good energy-saving, intelligent and safety
performance. Compared with the traditional smart socket scheme, this scheme has lower cost, no need for networking, and is more
suitable for public use scenarios with limited budget.

Keywords
555 timer, public socket, energy saving, safety, intelligence, low cost
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Prevention of Boiler Tube Explosion by TCD Online
Hydrogen Content Monitoring

GuanJian YuFeng
Qinghuangdao Power Plant CO..Ltd., Qinghuangdao, Hebei, 066003, China

Abstract

With the increasing installation of supercritical and ultra supercritical units in thermal power plants, the superheater, reheater tube
clogging and tube explosion of large units, main steam valve jamming and scale problems of turbine components occur frequently.
Because of this characteristic of over temperature and concomitant release of hydrogen during the production of scale, the advantages
of accurate online hydrogen content detection of water vapor are highlighted. This paper analyzes the advantages and disadvantages
of the mainstream technology, and deeply analyzes the application of thermal conductivity (TCD) analysis technology in monitoring
thermal power plant boiler over temperature oxidation and corrosion.

Keywords
oxide; monitoring; TCD

(=N - NS — — B L 738 [IF A
RAEEEZLKR S =EMLIETPAsRIPEIRE

K TR

RESKBARTHEAR, HE - A ZEH 066003

HmE

MAE KN Z B ABIER, BARGEFIEEIIG I, KIAEHRE, BARETHEIIRE . AN FRAABIIRE 0 B ALK
FIAE , FARRA AR T P FL A A X — I, RN EEASEERMNERL AR, K5

T ERBEARG LIS, HFatm A#HF (TCD) S H ALK KB R BB AN, B ENN ST TIEAIN, HET
FLEBN 2 REGRANS T HRAERBZNG LR, B THHEREET 7 TH2RESBAALEN S IEH 76,

ES5 4]
FALH; Bal; TCD

T T IR RIS R, SR/ KRR BRI P —

1 HRRRSIRE AT %
‘ PRI, 1E 450°C ~ 570°C, /KT SERIN ARY Fe,0,

LN OB, T, MR, AR SR R
RIS

IR~V A A K S RITE R T T30, 9
AR T RIS e e S I R A LR O R RHIE, B
R T SRR AR AR 28y R RS [ 25 MR S A=
BRIV, TeH ER 2 B 2R R = A AR R
(o BEHC. TR TEN 19 G20 @mRE R A L
1B, s A BIRE TN 5 3/ N A B
ARz . EACRK ARSI TINLAEZET 10 /N DL
SZ B N, IR BB LT NN R R
IS RO (IR,

20 t2d 60 2= 70 X, FEEAESGE BT B
PUIES, LH) HREREE SRR N E IR HIER AR

[EZEEMTY X2 (1968-) , B, JAlk, PESTISH
N, BB, sRIEm, NSRBI KREEHAR.

42

3Fe +4H,0 = Fe,0, +4H, (& 1, E2) . 7F
575°CUL L, KFER 54k R ik T AR Fe0, LLAN, B4
{E Fe;0, |2 NAERU FeO , HT FeO RAEUEN, RILHIA
BAFRREN:, FUERS I, M ER R AR]
EH, SMENEELRE, HEEHESINRN . SR
A RCHAE SR &= Kt (d ARACRIEE, K AS5IEEH
RIFEZ REL, t ANTE]) , EAER AR SN TR E A O,
FUCHEE S 1 . Aty RS A IS A el
(BRI AT TIR9E, R GRS A SR
AL RS e P X SR (R R IR S R E R R A, DA
RSB ESRE M, BRI



FEEIHETRE - £ 02% - 024 - 2025 £ 02 A

200 ]
TR T T T
& | Heiflwasser-Temperatur *f ———

_ 150 "“ | Hy Wert ———
o A
— L)
w00} 200 T T
2

ERN

[

N
\
L ——
\
|

LY

%
X
-»-._T __:[ |

50 . P |
) | Nt NN
0 5 10 15 20 LT 0 Bh
Betriebsstunden

Abb. 3. Wulumﬂ'mﬁln;:n beim Schutzschichtbetrich eines Kessels
im Anschlofl an die Beizung (5)

1 SRS B B B Sk H 22

e  —

—r
725

50 75
Time (hownrs)

B 2 TR R & RAKS %R BTS2k

2 MEKRZIER AL

AT, DU T R R S 2 AT Y
ERAINSIL, HSA I AR A s E R R
(LRGSR R R (R . BRSURI, AR
SERACID AR RS S B
MR (LRl ) o LA IR
PR, KRS SRS SIAR BT, A SRR S
FRE R PR R

KRR B R —AMEIR + BESARR: M

Pae, MESE, BTREEER UL MR MRS SR
H, S5 £ LR T, BRSNS EE—
HEEERNEERSERER. X, BUErss
ERFUNER B . REEES TGN S E =R
BES M M iR R P ARREE, (57 i AR R AR
o, SRR T it SRS AR AT Y
SAEHE, WREERL T SRESRAHIEMRE .

IR SRR T BB MRS RSB —
RHEAMAFEESENEE (EC) WNERAK, HB—FRAGE
(TCD) SRR, R DA R Be i e AT
RENBAAFAESRMNZS (EC) MINEAMAERMERZE, £
AR R AINELLIRIC AR (R 1), ERETEIKE
MRS RN, H 2 s S Bk
)N, TERRETT RO, RS R EAT IR R
Rz, WEBSPURIREMOC, ERAEREM )N, ERE
FNEADSRE N

3 TCD #MEKE S S 2R
J& 1

HEREEDPT R BT NERE SRS R
RSN R ER . RESENHRSGZERESN
P, SERGEA 5.83, TRNRTEN 41.6, RENER
HANRGE, Sl DUSRIESIRE. 1N, BTES5
SRS EHRERR, UBSATRSK, rILRMENE
B AT 770 2 MR

2025 45 AKH T 4 SHUHBAARIEFHIZH 04:48 55k,
RUKEERGRIR. R VUK BT E S e A
T shtigs (1) R 06:00, HRGETIEMBELE F
FHE LR (20pg/L) , JRFFEEEITE; 11:00, FRGRR. o
PR R ERRGE IR (20pg/L) 5 13:45, YUK EdE
TR E M 2.13pg/L EFFE Npg/L JFEE, Fr ATk
PRER A (A3 §kprR) o« 5 E, HTESER
S0 RINERRT, 06:00 £ 08:00, W, HRFKEAASEN

i\

I
iR

ZRBiR

\\\\\\\\

IRV 7K RS RSO K (UK ERS ) SHR.
POKE (B%HKE) BOVERENER.

ARSI AR

TR BRI, RS TRESTHAINE; LR E s &
(Y HHARER AT TN TR R 2R

F 1 ARRENBEBENBESINEN I

WRERRKE, SRR WREALIMY  ERENEE AR

(mg-m-?) (mg - m=) (mg-m=*) (mg - m~?) B2/ %
0 1.22 1.22 0.00 0.00

50 1.02 1.20 -0.18 -15.00

100 0.89 1.21 -0.32 -26.45

150 0.74 1.22 -0.48 -39.34

200 0.63 1.21 -0.58 -47.93

43



FHXBIF S IR - $£02% - 024 - 2025 £ 02 A

8 R S 2

60.00

50.00

40.00

30.00

20.00

10.00

-

e 8 LU HLAT DI T35 e BAF S 2 K2

B 3 AR RBIIEHR EREHEE T A

i

4 RS T AR INZG R LR,

2025 4, {EHRHLT 220MW I BIEHLAE FdET T B RAL
SEINAGREALG . HARE IRAK . Fokng; ok, oK.

[ . A (R [ e il il R T el e e e e R

N, UKL FUK pH A EZREPEIR, (BRSBTS
R R, MU S 77K AR R AR B R AT
I TS AT BN R T B R, AR
RO IR EET B

\ pH DD ( ps/cm ) DDH ( ps/cm )
I Bk K Bk %K LK %K e A SUEA
3 H30H 9.21 8.81 8.44 1.107 0.941 0.083 0.158 0.085 0.164
4H1H 9.21 8.41 7.26 0.614 0.226 0.125 0.153 0.110 0.113
4 H2H 9.13 8.15 6.82 0.785 0.44 0.150 0.150 0.143 0.138
4 H3H 9.00 8.06 6.60 0.701 0.435 0.114 0.162 0.118 0.156
4 H4H 8.31 7.5 2.09 0.643 0.258 0.122 0.156 0.155 0.076

5 HLAREIES S THZHE SR AL EN
5iz# 7518

KB HTRRIR BN LRI, K BRI
RS BRIRIERY , W77 BRI DA « VRS
PEIXE, SECEMR AR RN IR, 2 ff
AN EERTAFERAZ AL, IXFREE AR AR TSR
BemtAtrtE, HEASZRINRARNRM, £
DR R s SR NS HIN 93 At 2 R e e 2
FIRES BRI HINBIL, XA A SR HA S 1k
P B A RS AR IEE, ISR, FRRHs
TR SEIRIRNGES T RETER, dAGRELD
PRE IR . RN DI B E RS R 5 e iRtk
RZIAREE & DB ERS. HEEE I NT R B BRI
DB BN AR DR, SR A 5 A A=)

44

& RS SS S B G E IR N5 5
R BRRAL BN S GIRE R Z R A8 MY BT P
7, REEEAR RS Bz, ERE kR HIANZ 2R

TEIBI TR, AT ARE S BAELIN, MY
TR PRI AL AF A AN, RIS TR S

i, el R I . SEFEE Mt iR ME
B, RARKH] e WRE B TITIRIER .

5% 3k

[1] BEREE, BRI SFACSEE TR, 5000 TR, 2006
(2)

[2]

R, s TAE, 2009 (6)

MR, POPRrpaE, K 2 SR A ST

HEJJ14:452006(11)

B3]



REGIHETIE-5E02% - £ 028 - 2025 F£ 02 A DOT: https://doi.org/10.12349/tie.v2i2.6197

Thoughts on the application of digital electricity consumption
monitoring technology in the new era

Yang Zhang Kai Xue Haodong Yu

State Grid Qin’an County Power Supply Company, Tianshui, Gansu, 741600, China

Abstract

The power industry in the new era is undergoing a digital transformation, with the modernization of electricity monitoring technology
continuously evolving. To enhance the safety, stability, and management efficiency of the power supply system, this paper analyzes
the current state of digital electricity monitoring technology and explores its specific applications in data collection, analysis, and
fault diagnosis. By integrating intelligent sensing technology, big data analysis, and [oT technology, the study summarizes the
practical achievements of digital electricity monitoring in areas such as precise monitoring of electricity usage, optimizing electricity
management, and addressing electricity safety issues. Finally, the paper proposes directions for technical optimization and future
development strategies, providing a theoretical foundation and practical guidance for the promotion and application of digital
electricity monitoring technology.

Keywords
digital power consumption monitoring; intelligent sensing technology; power consumption data analysis
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Design of taxi billing system based on STM32

Bingqi Liu' Chu Jie’
1. Taishan Institute of Technology, Tai’an, Shandong, 271000, China
2. State Grid Shandong Electric Power Company Taian Power Supply Company, Taian, Shandong, 271000, China

Abstract

As urbanization accelerates, taxis, a vital part of urban transportation, have gained increasing attention for the intelligence and
automation of their billing systems. This paper addresses the shortcomings of traditional taxi billing systems by designing an
intelligent billing system based on the AT89CS51 microcontroller. The system design focuses on accuracy, real-time performance, and
user interaction, using Hall sensors to measure distance and a real-time clock module to record time. It implements intelligent billing
for base fare, distance-based fare, and waiting time. The system features a user-friendly interface, easy operation, automatic fee
calculation and display, and support for printing invoices. After joint debugging of software and hardware, the system operates stably,
with precise billing, significantly enhancing the quality of taxi services and operational efficiency.

Keywords
STM32 microcontroller; taxi billing system; Hall sensor; intelligent billing
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Design of intelligent travel safety monitoring system for the
elderly based on Al Internet of Things

Yongchao Niu
Tianjin Zhongke Technology Development Co., LTD, Tianjin, 300072, China

Abstract

As the aging population grows, the safety of elderly people traveling has become a growing concern. This paper addresses the
need for intelligent travel safety monitoring for the elderly by designing an Al-based IoT system. By explaining how Al algorithms
and ToT technology can be integrated, the system architecture is designed to include environmental perception, data transmission,
intelligent analysis, and emergency response. The [oT enables real-time collection and transmission of travel environment data, while
Al algorithms are used for fall detection, abnormal behavior recognition, and danger warnings. This system can significantly enhance
the safety of elderly travel, offering new solutions to the challenges of elderly travel safety in an aging society, and is crucial for
advancing smart elderly care services.

Keywords
Al Internet of Things; the elderly; intelligent travel; safety monitoring; system design
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Research on the reshaping effect of new CMF technology
on the competition pattern of motorcycle industry

Zimeng Jia
Tianjin Zhongke Technology Development Co., LTD, Tianjin, 300072, China

Abstract

Driven by consumption upgrades and technological innovations, new CMF (Color, Material, Process) technologies are becoming
a new focal point in the motorcycle industry. This article systematically examines how these new CMF technologies reshape the
competitive landscape of the motorcycle industry. It analyzes how they alter product differentiation strategies, restructure supply
chains, influence consumer preferences, and enhance brand value, thereby breaking down traditional competitive barriers. The
study finds that new CMF technologies are shifting the competitive focus from performance to overall user experience, accelerating
industry restructuring and resource integration. To adapt to these changes, companies need to enhance CMF technology research and
application, optimize supply chain coordination, and innovate in brand marketing strategies to gain a competitive edge in the new
market environment.

Keywords
new CMF technology; motorcycle industry; competitive pattern; product innovation; brand upgrading
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Study on the influence mechanism of surface curvature
distribution of small vehicles on aerodynamic characteristics

Shiliang Zhang
Tianjin Zhongke Technology Development Co., LTD, Tianjin, 300072, China

Abstract

Aerodynamic characteristics are crucial factors affecting the energy consumption, speed, stability, and comfort of small vehicles.
The overall shape of the vehicle, particularly the curvature distribution of its surfaces, directly influences airflow patterns, which in
turn affects the vehicle’s aerodynamic performance. This study focuses on small vehicles, exploring how the curvature distribution
of their surfaces impacts aerodynamic characteristics. Through theoretical analysis, the study elucidates the intrinsic relationship
between surface curvature and air flow parameters, and examines how changes in curvature lead to boundary layer separation and
vortex formation, which affect drag, lift, and aerodynamic noise. The findings indicate that a well-designed surface curvature can
significantly enhance aerodynamic performance, providing a theoretical foundation and design guidance for the aerodynamic shape
of small vehicles, thereby improving their energy efficiency and operational stability.

Keywords
small vehicle; surface curvature distribution; aerodynamic characteristics; boundary layer separation; aerodynamic optimization
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Research on the aesthetic mechanism and criterion of surface
transition based on curvature continuity and modeling
rhythm

Jinheng Zhang
Tianjin Zhongke Technology Development Co., LTD, Tianjin, 300072, China

Abstract

This study focuses on the aesthetic construction of surface transitions in industrial design, conducting interdisciplinary research
centered on curvature continuity and form rhythm. By analyzing the intrinsic relationship between differential geometric parameters
and visual perception, the study reveals the aesthetic mechanisms of surface transitions: curvature continuity enhances visual
smoothness through geometric smoothing, while form rhythm constructs perceptual levels through rhythmic variations. The study
constructs a theoretical framework that integrates geometric analysis and visual psychology, proposing a continuous quantification
method based on curvature comb and a formal composition logic for form rhythm. Ultimately, it forms design principles that balance
engineering precision with artistic expression, providing systematic guidance from theory to practice for the design of surface
transitions in industrial products.

Keywords
surface transition; curvature continuity; modeling rhythm; aesthetic mechanism; design criteria
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Research on the promotion direction of Phased Quality
Issues in the project

Zhongxing Hu Mengmeng Liu Jun Wang Pengpeng Xiong
Volkswagen (Anhui) Co., Ltd., Hefei, Anhui, 230000, China

Abstract

As people gradually pay more attention to product quality, especially the quality issues that affect life and health, and with the rise of
new energy vehicles, which have met People’s Daily travel needs, many unsafe problems have also been exposed. In order to capture
the market, the complexity of automotive products has increased and the development cycle has shortened. The phased quality
problems of the project have become the key factors affecting the enterprise’s cost and brand reputation. In the process of project
management, the effective identification and control of phased quality problems are of great significance for ensuring product quality
and enhancing brand reputation. This article focuses on key factors such as product quality, product complexity, quality issues in the
project stage, and brand reputation to explore the causes and impacts of quality problems in different project stages, and proposes
corresponding optimization strategies. The research results can provide theoretical references and practical guidance for relevant
enterprises to optimize project management and enhance market competitiveness.

Keywords
Product quality, product complexity, project stage quality issues, brand reputation
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Risk and control strategies of excessive irradiation in dairy
products preservation

Jiaxian Xu
Wuhan Food and Cosmetics Inspection Institute, Wuhan, Hubei, 430000, China

Abstract

With the rapid development of the dairy industry, irradiation preservation technology has gained widespread application due to
its efficient sterilization properties. However, excessive irradiation has led to a series of issues that severely hinder its sustainable
development. This study provides a systematic analysis of the risks associated with this technology, including nutrient loss, sensory
degradation, the formation of potential harmful substances, and increased microbial resistance. It also delves into the causes of these
issues, such as performance defects in irradiation equipment, insufficient professional skills among operators, and an inadequate
quality control system. The study proposes strategies to optimize irradiation process parameters, enhance personnel training and
management, improve the quality monitoring system, and explore innovative technological alternatives. These strategies are validated
through typical case studies, providing theoretical and practical references for ensuring the quality and safety of dairy products and
promoting the scientific application of irradiation preservation technology.

Keywords
dairy products; irradiation preservation; excessive irradiation; risk analysis; control strategy
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Research on the upgrading path of China’s electric bicycle
industry driven by new national standards

Zhixin Li
Tianjin Zhongke Technology Development Co., LTD, Tianjin, 300072, China

Abstract

The implementation of the new national standard marks a pivotal moment in the transformation of China’s electric bicycle industry,
driving the shift from scale expansion to quality and efficiency. This study, through the cross-analysis of industrial policies
and market dynamics, explores the multifaceted impact of the new national standard on industry development. It analyzes the
transformation logic of technical standards, market structure, and supply chain systems, and examines the internal mechanisms
behind the industry’s upgrade driven by the new standard. The study proposes an upgrade path centered on technological innovation,
industrial collaboration, and internationalization of standards, providing theoretical references and strategic guidance for enhancing
competitiveness in the process of compliant development, thus propelling China’s electric bicycle industry towards a stage of high-
quality development.

Keywords
electric bicycle; new national standard; industrial upgrading; technological innovation; standard system
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Research on Technological Innovation and Application
Practice of Intelligent Transportation Engineering

Dong Song
Heze Transportation Bureau, Heze, Shandong, 274000, China

Abstract

With the acceleration of urbanization and the sharp increase in the number of motor vehicles, problems such as traffic congestion
and traffic safety have emerged one after another. Traditional traffic management cannot meet the needs of the traffic environment,
and intelligent transportation engineering has emerged. This article focuses on intelligent transportation engineering, analyzing the
innovative breakthroughs of key technologies such as the Internet of Things, big data, and artificial intelligence, and exploring their
application practices in areas such as traffic signal optimization, intelligent public transportation systems, and vehicle autonomous
driving. Research has found that technological innovation significantly improves the efficiency and safety of traffic management.
Through practical case verification, intelligent transportation systems can improve intersection traffic efficiency by more than 30%.
This article provides theoretical and practical references for the further development of intelligent transportation engineering.

Keywords
Intelligent Transportation Engineering; technological innovation Application practice; traffic control; Internet of Things
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Research on the Application of Big Data Analysis in
Improving the Intelligent Level of Communication Integrated
Maintenance

Quan Dang
Yuandao Communication Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

With the rapid development of communication technology, communication networks are gradually transforming from traditional
physical infrastructure to highly intelligent and automated systems. Especially in the field of communication comprehensive
maintenance, how to improve operation and maintenance efficiency and reduce costs through intelligent means has become an
urgent problem to be solved. Big data analysis, as an important technological means, provides new opportunities for improving the
intelligence level of communication comprehensive maintenance. This article mainly studies the application of big data analysis in
communication comprehensive maintenance, exploring its role in fault prediction, operation and maintenance optimization, intelligent
scheduling, and other aspects. Through in-depth analysis of big data analysis technology and practical case studies, this article
proposes key technologies, methods, and challenges for applying big data analysis in communication maintenance, and provides
corresponding solutions. Finally, the future development trend of big data analysis in the field of communication and maintenance
was discussed.

Keywords

big data analysis, communication comprehensive maintenance, intelligence level, fault prediction, operation and maintenance
optimization, intelligent scheduling
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Design of Dynamic Characteristic Test System for Temperature
Sensor Based on LabVIEW

Chao Cheng Jingzhao Zhang
Wuhan Institute of Marine Electric Propulsion Equipment, Wuhan, Hubei, 430064, China

Abstract

This paper mainly studies the design of a dynamic characteristic testing system for temperature sensors based on LabVIEW. Through
in-depth analysis of the requirements for dynamic characteristic testing of temperature sensors and based on the advantages of the
LabVIEW graphical programming platform, a set of dynamic characteristic testing system for temperature sensors was designed. The
system mainly includes key links such as hardware selection and construction, and software functional module design. It can realize
functions such as drawing the dynamic response curve of the temperature sensor, calculating the time constant, and measuring the
rise time, providing an efficient and reliable solution for the dynamic performance evaluation of the temperature sensor. This system
has been experimentally verified. It features high testing accuracy and strong stability, and can be widely applied in the research of
dynamic characteristics of various temperature sensors, providing strong support for the technological development in related fields.

Keywords
LabVIEW; Humidity sensor; Dynamic characteristics; test system
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