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Research on fault diagnosis method of electrical engineering
equipment based on artificial intelligence

Chao Wang
CNOOC Security Technology Service Co., Ltd., Tianjin, 300000, China

Abstract

With the rapid development of artificial intelligence technology, its application in the field of electrical engineering is gradually
increasing. Aiming at the fault diagnosis problem of electrical engineering equipment, an artificial intelligence-based diagnosis
method is proposed in this paper. First of all, by building a big data platform to collect equipment operation data, and use data
preprocessing technology to clean the data; Secondly, machine learning algorithms are used to train and learn from the data.To realize
fault mode identification and classification; Finally, the experimental results show that this method can improve the accuracy and
efficiency of fault diagnosis effectively, especially when dealing with complex and changeable fault conditions, showing a high level
of intelligence and automation. The research not only improves the technical level of traditional electrical equipment fault diagnosis,
but also provides a new idea for the intelligent management and maintenance of electrical engineering equipment.

Keywords
artificial intelligence; Electrical engineering equipment; Fault diagnosis; Machine learning; Big data platform
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Application analysis of digital assembly process technology
in electronic equipment production

Mingqi Yang Jian Shi

Xi’an Institute of Mechanical and Electrical Information Technology, Xi’an, Shaanxi, 710065, China

Abstract

The continuous progress of science and technology also makes the functions of electronic products more integrated, the structure
of electronic products has become more and more complex, and the requirements for production control are becoming higher and
higher. The application of assembly technology under the traditional electronic equipment production mode has been difficult to meet
the development requirements of the new era. In terms of improving the production and assembly efficiency of electronic equipment,
the application of digital assembly technology has been more and more widely concerned by the electronic production industry. How
to realize the combination of electronic equipment production and digital assembly process has become an important direction for
electronic manufacturing enterprises to achieve further development. Based on this, this paper analyzes and discusses the application
of digital assembly technology in the production of electronic equipment for its reference.

Keywords
digital assembly; electronic equipment production; structured process; process planning

AW RE T ZRARERFIRFETRRIN AT
[z B
PHLALH(E BBORITI T, HlE - Byt pu<z 710065

W E
FHE O RIS AR 0T Z B AL AN, BT B SR T RAK LS, T AR R AR A
B A s T SRR TR R AR CAEE AR AR ER, ERBHCTREES, ERAES @, K
FREBH A B AL 5B b T F AT S R, T RILE TR R TR T L0, Al b T
S RILH—F RN E R, T, AR T LR AL TR A S P 5 BT T AT, R, A
g%@

KA
KR, CFRELS; SMLIE; TR

18]z Sy LT (R P A T 2K 2 R DL — S R4 M il
VHIHE, 7 HRAR LN TR TR, T2l
(EEDBY R, B, VPSR R . R
PSS T A SR L T J S S
BRI SRR, IR, SRS L
T T2 SRR, SR TR (S PR
MELIBRTY, FLHEUERS R T %, A Ry 440

TEH TR A AP R, S R R TR,
I ELAES RO R (0 T2 R Rt F 72 9 2 72
o G RS BTN . U TR B O SE b 5
e, SRR TR e At ARk, LR T
PP . RSB, NP TP S R
PRSI NTRTREE RIS, TETRTT gy 2o oy i | SR R UAEGSRATIR
AFCAFEBRERBIAERC, SEIICERE. 18 opymepin T A AR, TR
FERIEIN S, — MO A TR I MU S RS A FrE R AR, TSR, VR T 2R AR AL
SRR AR, MERTEE R, T H A N T 2R, e AR T R R TS A . AR R
RABAFT BT SR TR TR U AT KM e pioks, JtH RS A B T AR
TR REIRHE, SCI TR TR A P TR TR
CEERINTY #BA5F (1979-) , 55, PEOUIKIWLA, B spp7, e il 4 RAGEEE,, #2057 Al
T, BRIRE, MSBHETBIZHR. IS,

4



FHRBIF S IR -$01%5 - £ 044 - 2024 £ 09 A

2 HFURBEIZHRAERFIREETHH
Rz IR 53 4

fEI KDL, BRI TZRORMIN T, SR T
ST BENBOR FEL S B R B b AR (i
A5, MTRFREE MRS MER TR
T ZBEARR ISR B R A A
AR BRI EEROR R R Flan, FAL. P, THEHL
FH T REN TSI 2 b, TR TSR
EARKE S REEOR AR, RGN A5
TR IGRR, H HAPZSOREBR, AR5
PERRTRIE T ZBORMIN A, A SR A A T e
SRS P SEGVEREARRR, $rhoRrR
REASAE B 3D BAUASERI N XS s 1S a b T4 — 48D
M, LR S E R BRI RE T . &5t 5
FRIRRIESN T, 2T R X oR #
Skt Bhé, 3D EFEHIE L RIS RIDE A e .

3 HATHEFiIZ&EmIGREE oM

VrZ S, TH RS N B,
TERR A B T 2 R 1 2 5 R T H AR I
By, BVERIERCERTIN T 3D dldEs AR, (BN FARE
P, DUSCEAR RS, EH AR T
1% % A1,
3.1 2D R AR K FHR

FEEERY 2D HIEEATE A s A P o g g FEE K T4
N GRS T ORI RE D S AR ERRRE T, (HR1r %8
BT E AT S R 20, sE R Y, s T
A BERC AT o st il AR T B4R, (TR
B ASAET R ST . R D 2R Bl N EARIA 51
TrEFRfE ., SUERE LB ZES, R 2D HIEEA RS H
PP E RS, BESLE P IR ST
3.2 FAREEERK

VP2 TR AR P E B A 2 B T 28 R S
T EHZKPARAR, TESCBRn R R THOREE
TN ARSI, EH AT AT S T
ez RS IRNE. Flan, (e TR RS mAHuTT
16, BT A SE T AT LR 20 T L S
B4 R AR ATIEE, (RS E S TIEERR
RIS CE 2SR R IOED B ST B (HRERRA
AVERSE R2S[A] . i N SR SR HER, RS skt
ZJGFR SN R ES TR AT, 55
B S ZRIRERER, BE R SRR TZ, 5
G S 4O TRIF AR R
3.3 I E XK

FEHR R Fi e A i, BERAANTITAXE
WEREE , b TR . G, ASEME N AR A%

MEFERIRE | WZEFM, 200 TR TD AR E s
EEE A LIRS A BRI, X ™
AR, I B EGHRFSsR i R 2 BE A

SUBLERI RN, dEfPERsaT . AR, ARIT A
PRI
3.4 HAFI AR EFES

YT 2 Al BIEG A  BEN, iT. A
SFRE TEE B, T EECEES . Hah i
AR AR, I 1 R B RO S AOR
Tto BIMERA LN T 3D AR, ([EH{UURER
T B TEAWIRMIRI T, TR s fesE
MU G, BRI TZHORIN AR, 7k
RREAEIERUGE, AR R E SRR A
AR BEREE, HINA BA R RN R #2747 T

4 BFREEF N THFUEE T ZRAER
S

2857 RHR PO RS AN TS TR &R TR
SEDR WMok, HoEH) 2D AR BARE ARKELIEE
IR A FRTEK, 3D MRBLEOR A M AT VE 2 -l Y
KIEE . BT BIRFE R AT 2 T 5 SRR
AU, SERO AR EE S LI TR . MRS ROTT
fitie BB T ZBORRI N FATE R 3D B2 (A1 H, -
BRI IR SECEHTEER), ek, BaE
MR E . BRES. ARREE G SRR S 1%
AT AR AR AT U E . DURRAVRERC Y
T3 AN A ke, SR L PREE T rE TR s 2 i v
Bt PR HERRRIR, AR AR (B
(R T ZEORMIN A, B fRae i1, RE A
AV, fRm i TR A IRCR S 61 %, 47
R, e

5, AT R A TR AL, B
i T2 R A EE S TSRE A2 3D M, ockb
4 2D BRI AR o Dot 3D BORAIN HIkse = _E AT |
BB R, SR RS L2 S HIEROR N Y
SEIBAIE, DARGERF =SB AF R, HSCE i A
(RESHRI TR ARG, HR, SN A~
I REMGEE L SR EARER D, X7 RS T
GRRRRE, R S AE PRI 2 RN ERC R R S T R
RIVEFHRR . BE, M TA IR A = St
iR, BRI SRR AR, R0 A
PGS, JEE AL, R B M AR R
IR TR, M AR A e T R R , TR
SRCLE PRSI BRIt zSh, 5B 3D EEARRRIS AL
R AR A R A RO, (RO TR TRURE 3], 08
DREUI, VAR, BRI R R



AEAFETIR-F 015 - F 048 - 2024509 A

5 HFUNERMIZHAERFESEESHH
SERRM A
51 BMFUERIZERANAFTR

A EERS T 2RO 0 R4S A Al SEBRA =R
B, FPEMEIES, WECE R T 2R st T 43
Y0y, HERDERTEEAEREmAT. TR, 7=
mhliE e, H, ST A TR AR A
B 2GRt T 3D B, X7 A5 B REK
A, SERREIEIIR ., Bk, ELZHEAREE,
(L AGEREVS RSO F= S 5 B, Sl sbr
SIS 5 A Tkt T T 2 & s, Ao ib ks
WA, BRARRROA I TR, DU EA SR =5
EENRIRIE . 5, RS S L 2 T Rl okt
TTHA, FTTFREADIBR ) = SRR Ok 3D BiDIEREE, ot
Ci A R W 1 W2 S5 T 7w i SR U B )
WERMERR . AT, SR HBATTR AR
52 HFWEBRITZNA

BT A T I R TP B A SE I T 2 IR A 2R al s
PURTLAEATT: — S e e, e, RE=
AN FE & NIRRT, MR = 4R
RUBAR R S e R S . DANAESERD T 25056 2 BT
T AR R R VR, SRS T R E AR A b
DI G R RO AS N, BE =i s . Rk
T AN B IR B AR L2 R S5 . (S8)
3D BRI T S ah A SR Bl A P T AR TR,
DT TH. NAMRERSRIM R . Ak,
DIR ™ B A PR S [ 70 R 575 o (S BIBALRRE = fh
N )0 2= s S 20 Nl 9| S e B e = R
o BB RGOS A =Bl T =4 T L
R, 1RSSR EOERRYE B A SRR
HTERNE . bEEe . s, SEEDET AR AR BRI

%%, BERARIE S, e TRRES L ZNERS
THIKP, BRaeRC . POt ikt T2 — (R AR,
fEr 8l 3D SRR R B R A R P I il Lt i
R, JEHSERIHEAETRER, dERRSRIE SRR
FO AR B RSO Tl T 2SR5 R M, s 5t
AP, fRe T L2 AR ERMAR S, R
PORSTRIRRAS . TR MIEMARI RIS . A, XRETEReE
TZNHRRHE, FX ey | snEE ARG B Rs Y,
SPBERRAL AR EAATS 1S, SEEUMTERY . PRdERY™
AR . OB EALEE . T2 Bk, &7
FHRNATBERRAR LSRN — 4kt e, B
TR = 4R S (TR DT B RGBT SR e, B
I MO P IR A AR P R ST TR

6 &iE

SERTTHN, B R T 2R R B AR L4
SRR ARG EB AT, TR TRE R N FHEES
AR A TR R E SR v, BERIRAEF RS, St
LA A P L RR R AR R e O A P R, NP4l
FACERS T 20 FFE SRR, SEIAE = 7K SR K
I
Sk
[1] BREEHFEE T 2 HEARE R A =i B R A [T H UM

BT 5 TR, 2019, 48(4):4.

21 ZFEEMS AR O B RO LB R R 0] R

G5 A, 2017(23):2.

[3] RN TR T 2R AR e i R n SR 14007
1L, 2022(12):46-48
[4]  RZERENFASER T 2RI R I L= T 4 5 BT,

2022, 35(5):58-60.

[5] EEHAE 5 B R RERE N BOR PR 5T [0].(5 Bl 5t

JF 2022(004):023.



REUHETE-FE 015 - F 045 - 2024 F£ 09 A DOT: https://doi.org/10.12349/tie.v1i4.4650

Effect of optimization of continuous casting process
parameters on the organization and performance of
automobile plate casting billet

Zhihua Yu
Valin Arcelle Mittal Automobile Board Co., Ltd., Loudi, Hunan, 417000, China

Abstract

As one of the key technologies of contemporary steel production, continuous casting process plays a key role in the manufacturing
of high-performance steel such as automobile plate. This paper comprehensively analyzes the core link of continuous casting process
and its impact on the organization and performance of the billet, and focuses on the organizational defects and performance problems
caused by improper process parameters, such as the cooling speed is too fast or too slow, and the temperature control of molten steel
is not accurate enough. In addition, with the help of practical cases, the methods of optimizing the overheat of molten steel, drawing
speed and cooling speed are given, which highlights the significance of accurate control for enhancing the tissue uniformity and
performance stability of the billet, and gives strong guidance to the production of high quality billet.

Keywords
continuous casting process; automobile plate; casting quality; cooling speed
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Research on the application of visual guide robot spray for
automotive undercoat

Xueqian Wei
SAIC GM Wuling Automobile Co., Ltd., Liuzhou, Guangxi, 545027, China

Abstract

With the increasing demand for automation and intelligence in the automotive industry, the traditional manual mode of the
automotive undercoat spraying process is facing a major challenge to improve the accuracy and efficiency. In this paper, based on the
new project of UBS and UBC undercoating process in painting workshop, the application of vision guided robot spraying technology
in automotive undercoating process is studied, and the key technical schemes such as visual identification and positioning technology,
system design and selection, system calibration, robot spraying control strategy are described in detail. The production verification
of the project shows that through the deep integration of visual guidance technology and robot spraying technology, the automation,
intelligence and high precision of the complete process spraying process can be achieved, and the research also provides experience
and technical reference for the subsequent robot system integration in related fields.

Keywords
automotive undercoat; UBS; UBC; Visual guidance robot; Calibration; Spraying process;
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Study on cost control and optimization of new energy project
construction

Shilong Liu
Qinghai Yellow River upstream hydropower development Co., Ltd., Xining, Qinghai, 810008, China

Abstract

With the transformation of the global energy structure and the rapid development of new energy technologies, the position of
new energy engineering construction in the energy field has become increasingly prominent. However, the complexity and high
technology content of new energy engineering projects make its cost control face many challenges. Based on this, this paper carried
out a new energy project construction cost control and optimization research. This paper aims to reveal the key factors of cost control
by analyzing the cost composition and characteristics of new energy engineering construction, and put forward corresponding
optimization strategies and methods. Through this study, it is expected to provide useful references for cost control and optimization
in the field of new energy engineering construction, and promote the sustainable development of new energy engineering projects.

Keywords

new energy; Engineering construction; Cost control; Optimization strategy
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Top-Level Design on digital transformation of manufacturing
clusters from an End-to-End Perspective

Yunting Tan
China Electronics Science and Technology Group, Guangzhou, Guangdong, 510000, China

Abstract

The digital transformation of the manufacturing clusters is a parallel engineering within the Digital Economy. It strategically aims at
achieving greening and high-end manufacturing, upgrades manufacturing by digital technologies and strengthens the digital industry
synchronously, thereby develops the regional digital economy. Industrial clusters serve as regional economic units, their digital
transformation involves stakeholders from multiple levels and various fields. However, identifying digital value in the manufacturing
sector from a digital product perspective is challenging. This article analyzes the digital transformation of the manufacturing industry
based on a systems architecture methodology. Through trend analysis and stakeholder analysis, it designs a three-tier user profile
model aimed at green digital transformation, forms a solution with ‘14+3+2’architecture.

Keywords
User Profile; digital transformation of the manufacturing clusters; Industrial Internet; digital economy; Top-level Design; architecture design
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Discussion on prevention and management of traffic safety
accidents in subway

Guoliang Cao
Beijing Metro Operation Co., Ltd. Operation Command Center, Beijing, 100101, China

Abstract

In the rapidly expanding urban rail transit network, the subway has gradually become an indispensable means of daily transportation
for urban residents with its efficient and convenient characteristics. However, the frequent occurrence of traffic safety accidents in
the subway has attracted great attention from all walks of life. This paper focuses on the subway traffic safety accidents, analyzes
the common categories and causes of accidents, and discusses the effective prevention and management strategies. For the subway
traffic safety management, through technical innovation, system optimization, personnel training, emergency treatment and other
comprehensive strategies, aims to improve the efficiency of safety management, reduce the accident rate, to ensure that citizens travel
without worry. The operating enterprises, management departments and technical personnel of subway traffic, this paper aims to
provide a reference to promote the synchronous improvement of subway traffic safety and service quality.

Keywords

subway safety; traffic accidents; prevention and control; management strategy; technology innovation; emergency management
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Research on nano-silver materials applied to flexible
electronics and inkjet printing technology

Liheng Sun
Shenzhen Zhongxuantian Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

With the rapid development of information technology, flexible electronics and inkjet printing technology, as an emerging and widely
applied field, is gradually deepening into daily life and industrial production. With its excellent electrical conductivity and good
flexibility, nano-silver materials show great application potential in these two fields. This paper discusses the preparation methods,
performance characteristics and practical application of nano-silver materials in flexible electronic and inkjet printing technology,
and analyzes the main challenges and countermeasures. The development of flexible electronics and inkjet printing technology
marks a revolution in the field of electronics manufacturing. Flexible electronics, with its thin and flexible characteristics, show
unique advantages in wearable devices, flexible displays and other applications. It is expected that these studies will provide a useful
reference for the further application and development of nanosilver materials.

Keywords

flexible electronics; inkjet printing technology; nano-silver materials
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Research on tunnel radar monitoring and early warning
system based on triz theory

Haoyang Li Zhenxia Yuan Weijian Liu Zhongkai Peng Biqi Yuan Lijuan Jiao

School of Intelligent Construction and Architectural Engineering, Zhongyuan Institute of Technology, Zhengzhou,
Henan, 450007, China

Abstract

This paper proposes the shortage of monitoring equipment in tunnel construction, Using this theory to further improve the application
of tunnel radar safety early warning system, First, apply triz theory to study the tunnel monitoring system, Through the functional
analysis, To of tunnel monitoring and early warning system, At the same time, various new methods to optimize tunnel monitoring
and early warning, And then, through the technical contradictions, Physical contradiction, Analysis of similar means and the
comparison of existing techniques, From the problems, Finally, using triz theory to solve the problem, Prothe innovative practice
of each module, Improve the tunnel detection and early warning system based on tunnel radar, In order to provide new ideas for the
monitoring and early warning of tunnel surrounding rock.

Keywords
triz theory; SAR synthetic aperture radar; monitoring and early warning; tunnel radar
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Research on the selection of passenger transfer mode based on
the broad travel cost—Take Huai'an High-speed Railway East
Station as an example

Tianwen Bao' Jiye Ma’ Jiaxue Zhang' Lingling Liu'

1. Huaiyin Institute of Technology, Huai’an, Jiangsu, 223001, China
2. PLA Unit 93125, Xuzhou, Jiangsu, 221000, China

Abstract

With the continuous improvement of social and economic level, the construction of China's high-speed railway and the continuous
development, high-speed railway stations have become the main part of urban passenger transport. The connection between the high-
speed railway station and the city, that is, the choice of the transfer mode, is particularly important. Based on the direct economic
cost, travel cost and comfort cost, a generalized travel cost function model of various transfer modes of passengers in Huai'an East
High-speed Railway Station is established. Through the stochastic utility function, namely the generalized travel cost function, the
traditional Logit model is improved to study the influence of the generalized travel cost on passengers' choice of transfer mode.
Calculating the value of broad travel expenses will be conducive to provide reference for managers to induce passengers to choose
the travel mode with low broad travel cost, so as to achieve the optimization of the travel system.

Keywords
broad travel costs; Huai'an high-speed railway East station; transfer mode
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Coal mining and excavation support technology and its
application under complex geological conditions

Yun Yang
Shaanxi Huadian Yuheng Coal and Power Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

Coal mining faces many challenges under complex geological conditions, especially the safety problems in the tunneling process.
In order to ensure the smooth progress of coal mining and the life safety of operators, excavation support technology is particularly
important. This paper discusses the effectiveness of coal mining support technology under complex geological conditions, analyzes
the problems faced by the current support technology, and puts forward targeted strategies. In order to improve the safety and
efficiency of coal mine excavation support and provide a strong guarantee for coal mining under complex geological conditions by
optimizing support technology, strengthening equipment maintenance, improving personnel quality and strengthening technological
innovation.

Keywords
complex geological conditions; coal mining; excavation support technology; Apply strategy
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Fault positioning method of RF analog circuit based on
signal analysis

Jiawei Xie
The 34th Research Institute of China Electronics Technology Group Corporation, Guilin, Guangxi, 541004, China

Abstract

RF analog circuit is widely used in communication, broadcasting, radar and other fields, but due to its complexity and high frequency
characteristics, it is prone to failure. Traditional fault location methods have some limitations, especially in the environment of signal
interference and high-frequency noise, and the efficiency and accuracy of fault location are affected. This paper presents a fault
localization method of RF analog circuits based on signal analysis to accurately locate the fault points by analyzing the signals in the
RF circuit and combining with the fault feature extraction technique. By constructing the signal transmission model and using the
combination of frequency domain analysis and time domain analysis, this method can quickly identify the fault position in the circuit,
and reduce the error caused by human interference and equipment imprecision in the traditional method. The experimental results
show that this method has significant advantages in improving the accuracy and efficiency of fault localization and has important
applications for fault diagnosis of RF circuits.

Keywords
radio frequency analog circuit; fault location; signal analysis; frequency domain analysis; time domain analysis; fault diagnosis
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Analyze the popularization process of intelligent line
selection software

Zhiming Ma
Xinjiang Jiaotou Construction Management Co., Ltd., Urumgqi, Xinjiang, 830099, China

Abstract

Intelligent line selection transforms the cumbersome and inefficient scheme comparison and selection and engineering quantity
statistical modification work into convenient and efficient parameter condition input, replaces the most cumbersome manual line
display and slope brushing work in CAD line selection, and achieves the purpose of fast line selection and accurate line selection.

Keywords

intelligent line selection; route comparison; Corridor belt comparison
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Study on the Influence of Pre treatment Process on Welding
Quality of Titanium Alloy and High Temperature Alloy
before Welding

Shoufeng Zheng
Haizhuang Shenyang Bureau, Shenyang, Liaoning, 110000, China

Abstract

Titanium alloys and high-temperature alloys are widely used in high-end fields such as aerospace and energy due to their unique
and excellent properties, but the welding difficulty between the two is relatively high. The article focuses on exploring the influence
mechanism of pre-treatment processes before welding, including surface cleaning, groove preparation, pre deformation, and pre
heating, on the welding quality of titanium alloys and high-temperature alloys. By combining theoretical analysis with a review
of existing research results, the article deeply analyzes the inherent relationship between each pre-treatment process link and the
performance and microstructure characteristics of welding joints. The aim is to provide comprehensive theoretical basis and technical
reference for optimizing welding processes and improving welding quality, and to help promote the progress and development of
manufacturing technology in related fields.

Keywords
titanium alloy; high-temperature alloy; pre-treatment before welding; welding quality
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Development of paper chemicals and its influence on paper
quality

Jiayong Ma' Jun Luo' Xiaoqin Han’ Bangfa Wang' Xinjun Wu'

1. Fujie Gi (Quzhou) Special Paper Co., Ltd., Quzhou, Zhejiang, 324000, China
2. Wuzhou Special Paper Group Co., Ltd., Quzhou, Zhejiang, 324000, China

Abstract

With the improvement of the quality and environmental protection requirements of modern paper manufacturing, the research
and development of paper chemicals is increasingly important. This paper outlines the classification of paper chemicals and their
role in improving pulp fiber properties, optimizing production processes and improving paper quality, emphasizing the impact of
functional additives such as enhancers, and retention aids on the physical and chemical properties of paper. This paper discusses the
development trend of environmentally friendly chemicals, including the use of renewable raw materials and reducing the emission
of harmful substances, and points out that the rational selection and application of paper chemicals have great significance for the
realization of high-quality paper production and environmental protection.

Keywords
paper chemicals; paper quality; environmentally friendly chemicals
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Application and Development of Mechanical Engineering
Automation Based on Intelligent Technology

Qingsong Wu
Armed Police Noncommissioned Officer School, Hangzhou, Zhejiang, 311100, China

Abstract

With the rapid advancement of intelligent technology, mechanical engineering automation has increasingly become the core way to
improve production efficiency and product quality. By integrating intelligent technology with mechanical engineering automation,
precise management of production processes, efficient operation of facilities, and personalized manufacturing of products can be
achieved. Despite the significant potential of intelligent technology in the field of mechanical engineering automation, it still faces
challenges in terms of technology integration, information security, and employee training in practical applications. Therefore,
promoting the deep integration and innovative development of intelligent technology and mechanical manufacturing automation has
become a core factor in enhancing industry competitiveness.

Keywords
mechanical engineering; Automation; Internet of Things; artificial intelligence; Production efficiency; Technical application
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The Importance of Rapid Food Testing in Food Safety
Supervision in the New Era

Xiaoli Zhou

Market Supervision and Administration Bureau of Jinshui District, Zhengzhou, Henan, 450000, China

Abstract

Food safety has always been a focus of social attention. With the continuous acceleration of food production and circulation speed,
the risks faced by food safety are also increasing. Traditional food testing methods have played an important role in ensuring the
accuracy of food quality, but often struggle to cope with rapidly changing food safety issues. The rapid food testing technology in
the new era, with its efficient and accurate characteristics, can quickly identify potential food safety hazards, greatly improving the
timeliness and accuracy of supervision. Through the integration of big data analysis, intelligent devices, and sensing technology, rapid
detection technology not only enhances the emergency response capabilities of regulatory authorities, but also effectively safeguards
public health and the safety of the food consumption environment. With the continuous advancement of technology, future food
rapid detection technology is expected to further improve detection accuracy, reduce costs, and promote modernization of food safety
governance on a global scale.

Keywords
food safety; Rapid detection; Food regulation; technological innovation Public Health
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Exploration of the Flow Behavior of High Temperature
Alloy Electron Beam Welding Pool and the Formation
Mechanism of Weld Seam

Qingfei Xie
AVIC Shenyang Liming Aero Engine Co., Ltd. Sheet Welding Processing Plant, Shenyang, Liaoning, 110000, China

Abstract

High temperature alloys play a crucial role in many fields such as aerospace due to their excellent high-temperature performance.
Electron beam welding, as a high-energy beam welding technology, has demonstrated unique advantages in connecting high-
temperature alloys. This article aims to deeply analyze the melt flow behavior and weld formation mechanism of high-temperature
alloys during electron beam welding. Through comprehensive experimental observation, numerical simulation, and theoretical
analysis, the characteristics of molten pool flow and its impact on weld formation were carefully revealed, laying a solid theoretical
foundation for optimizing welding processes and improving weld quality. This research not only provides strong theoretical support
for the reliable connection of high-temperature alloys, but also promotes the vigorous development of key component manufacturing
technology in aerospace, energy and other fields.

Keywords
high-temperature alloy; Electron beam welding; Molten pool flow; Welding seam formation; modern industry
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Discuss the application of information technology in the
field of safety supervision of offshore oil industry

Qing An
CNOOC Safety Supervision Office, Beijing, 100000, China

Abstract

With the rapid progress of information technology, the demand for safety management in the offshore oil industry also continues
to rise. This paper deeply explores the application of information technology in the offshore oil industry, and clearly points out
its obvious advantages in many fields such as enhancing safety monitoring, risk assessment and accident prevention. By using
the integration of the Internet of things (IoT), big data analysis and artificial intelligence (Al) the frontier technology, the safety
management of offshore oil can realize real-time monitoring, intelligent analysis and accurate warning, it will greatly reduce the risk
of accidents, and improve the response speed of emergency, hope this paper can promote the sustainable development of the offshore
oil industry and security.

Keywords
information technology; offshore oil; safety supervision; Internet of Things
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Discussion on the data fusion technology of autopilot and
flight management system

HangCheng Zhao

Beijing Aircraft Maintenance Engineering Co., Ltd. Aviation Technology Training Department Chengdu Training Area,
Chengdu, Sichuan, 610212, China

Abstract

In order to deeply explore the data fusion technology of autopilot and flight management system, in order to improve the intelligence
level of aircraft. In this paper, we analyze the working principle of autopilot and flight management system, combine advanced
technologies such as deep learning and multi-source data fusion, build a data fusion model, and conduct simulation experiments on
the model. The experimental results show that the integrated system has significantly improved in flight performance, safety and
adaptability. It can be seen that the data fusion technology of autopilot and flight management system can effectively improve the
intelligence level of aircraft and provide strong support for the future development of aircraft.
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autopilot; flight management system; data fusion technology
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Research and simulation analysis of two Kinds of wireless
communication signal detection technology

Wentao Dai
The Tenth Research Institute of China Electronics Technology Group Corporation, Chengdu, Sichuan, 610036, China

Abstract

In wireless communication environments, receivers often need to detect useful signals from the wireless environment. On the one
hand, they can effectively intercept enemy signals and extract effective information from them; On the other hand, directional
interference can be applied to the detected signal features, thereby winning the wireless electromagnetic spectrum rights. This
article proposes two detection methods based on the principle of signal energy detection, namely the ideal detector method and the
non overlapping bandwidth detector method, and elaborates on their theoretical principles. Simulation analysis is conducted on the
relationship between their detection probability and SNR, and bandpass filter bandwidth. The results indicate that the two methods
studied in this article can effectively detect wireless communication signals.

Keywords
the ideal detector method; the non overlapping bandwidth detector method; detect wireless communication signals.
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Design and implementation of the remote control system
for electric power mechanical equipment based on the
Internet of Things

Lei Zheng
Wuhan Drainage Pump Station Management Office, Hubei, Wuhan, 430000, China

Abstract

With the rapid development of the Internet of Things (IoT) technology, the intelligence and remote control of the power system has
become one of the key factors to improve the efficiency of power equipment management and ensure the safety of power supply.
Based on the Internet of Things technology, this paper designs and realizes a set of remote control system for power mechanical
equipment. The system conducts real-time data exchange with the Internet of Things equipment through the wireless network,
realizing the remote monitoring, fault diagnosis, state detection and control operation of the power mechanical equipment. The
system adopts the efficient data acquisition and processing technology, combined with the cloud platform and big data analysis, to
ensure the efficient operation and timely maintenance of the equipment. The experimental results show that the designed system has
good real-time performance, reliability and scalability, and can effectively improve the management level and work efficiency of
electric power mechanical equipment.

Keywords
Internet of Things; electric power machinery; remote control; data collection; intelligent; system design
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Research on measures to improve the management and
construction quality of housing construction projects

Hemin Zhu
Jianyan Kaibo Construction Engineering Consulting Co., Ltd., Beijing, 100013, China

Abstract

With the continuous advancement of urbanization in China, the scale of housing construction projects has gradually expanded, and the
problems of project management and construction quality have become increasingly prominent, especially in the aspects of project
progress, cost control and safety management. In order to ensure the smooth progress of housing construction projects and improve
the construction quality, this paper puts forward specific measures and strategies from the aspects of strengthening the construction of
management system, improving the level of construction technology, and optimizing project teamwork. Through an in-depth analysis
of the management of housing construction projects, this paper discusses the main problems existing at present, and proposes a series
of effective improvement measures based on the actual situation, in order to provide theoretical basis and practical guidance for the
sustainable development of the industry and promote the high-quality development of the construction engineering industry.

Keywords
housing construction engineering; construction quality; management measures; project management
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