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Road Scene Semantic Segmentation Algorithm for Complex
Weather Condition

JinLong Chen
College of Artificial Intelligence, Gansu University of Political Science and Law, Lanzhou, Gansu, 730070, China

Abstract

With the widespread application of intelligent unmanned driving technologies, road drivable area detection has become increasingly
important. In complex climatic environments, various weather-related interfering factors can lead to low detection accuracy and
high false positive rates. To address this, a road semantic segmentation algorithm for complex weather conditions is proposed.
First, a Cascaded Attention Encoder module is designed. It employs a cross-stage efficient attention mechanism to achieve
global road boundary modeling and collaborative perception for segmenting various objects. Images are split into patches via
overlapping embedding blocks and fed into a Transformer encoder to obtain multi-level features at the original image resolution..
Next, a lightweight decoder called Light ALL-MLPs is introduced. Its progressively stacked modules gradually generate the output
sequence, Finally, a Gram matrix impurity filter is used to extract factors related to fog, rain, snow, and sandstorms. This reduces
the discrepancy between images with different impurity levels within the segmentation model’s style space. Combined with feature
fusion, it achieves adaptive filtering of fog, rain, snow, and dust impurities.

Keywords
Drivable Area Detection; Semantic Segmentation; Impurity-pass Filtering; Cascade attention
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Research on Human Presence Detection System Based on
Millimeter Wave Radar and Infrared Imaging

Yuanting Jiang' Linlin Yang® Zhongfeng Han'

1. Hisense Vision Technology Co., Ltd., Qingdao, Shandong, 266100, China
2. Qingdao Branch of Lingong Intelligent Information Technology Co., Ltd., Qingdao, Shandong, 266100, China

Abstract

With the advancement of smart home technologies, human presence recognition has become a key technology for enhancing user
experience. To address the low accuracy and misjudgment issues of single sensors in stationary target detection, this paper proposes a
dynamic background update method based on data fusion of millimeter wave radar and infrared temperature sensors. By employing a
successive approximation method to update infrared temperature backgrounds in real-time and integrating radar perception data, the
system forms a dynamic management framework that effectively resolves recognition challenges under environmental temperature
variations, device interference, and continuous human presence. Experimental results demonstrate that this method significantly
improves the accuracy of stationary human recognition and system stability.

Keywords

intelligent perception; personnel recognition; millimeter-wave radar; infrared temperature sensor; data fusion; dynamic background
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Analysis of the vehicle speed identification Method Based
on Video Images

Xin Liu
Yunnan Gansheng Forensic Appraisal Center, Kunming, Yunnan, 650200, China

Abstract

As a core element in determining liability for traffic accidents, vehicle speed identification by traditional methods is limited by
subjectivity and uncertainty. This paper integrates multi-source video analysis technology with mechanical principles to construct
a complete technical system including video preprocessing, reference object calibration, feature point tracking, and multi-scenario
speed modeling. By adopting fixed and vehicle-mounted video dual-track calculation paths, combined with theories such as close-
range photogrammetry and projective geometric cross-ratio invariance, the speed calculation models for complex scenarios are
optimized. Verified by real cases, the method exhibits high precision and strong adaptability under different road conditions and
video qualities. Its innovation lies in the organic integration of dynamic weight distribution of feature points and multi-source error
correction, providing scientific technical support for judicial authentication of traffic accidents.

Keywords
Traffic accident; judicial appraisal; vehicle speed appraisal; appraisal method; video analysis
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Application Practice Research on Intelligent Scheduling of
Autonomous Vehicles in Raw Material Warehouses of Steel Mills

Haipeng Li
Zhenshi Holding Group Co., Ltd., Jiaxing, Zhejiang, 314500, China

Abstract

As the primary link in steel production, the raw material yard for steelmaking is crucial to the efficiency and quality of the entire
production chain. This project involves the storage of smelting raw materials such as nickel iron, chromium iron, lime, fluxes, and
alloys, with 80% sourced from shipping and unloaded at the company’s own wharf, and 20% from road transport by truck, serving
as a supplement to the shipping materials. Facing the challenges of a competitive market environment, the transformation driven by
innovation aims not only to improve the efficiency of raw material processing, reduce costs, and optimize the working environment
but also to enhance the company’s market competitiveness. The development of unmanned, intelligent material yards represents the
trend and future direction of digital and intelligent transformation in the industrial sector. This project combines an intelligent driving
system with intelligent warehouse management scheduling, adopting advanced technologies such as big data, artificial intelligence,
image recognition, and digital twins to address technical bottlenecks including intelligent process scheduling, raw material tracking,
automatic inventorying of material warehouses, unmanned stacking and reclaiming, and intelligent equipment supervision. It aims to
build an integrated solution for intelligent material yards centered around the full-process management scenarios of smart material
yards.

Keywords
Unmanned driving;IGV;Fleet management; Intelligent guidance; Remote driving; Smart inventorying
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Fault Diagnosis and Maintenance of Medical Equipment
Computer Integrated Systems

Pingzhen Zheng
Fourth People’s Hospital of Hengshui City, Hebei Province, Hengshui, Hebei, 053000, China

Abstract

With the increasing number of medical devices in use, the safety and stability of equipment operation have become increasingly
important. To address the security risks in medical device computer integrated systems, appropriate fault diagnosis techniques must be
employed for assessment. This paper first introduces the types of faults in medical device computer integrated systems, followed by
a professional study on systematic fault diagnosis. The process includes defining fault diagnosis techniques, information collection,
module-by-module verification, repair, and validation. It then proposes four effective measures to optimize the maintenance of
medical device computer integrated systems and outlines future development directions, aiming to enhance the operational efficiency
of these systems and provide high-quality services to relevant patients.

Keywords
fault diagnosis; computer integrated system; module detection and verification; medical equipment
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The advantages and applications of the one-to-two transmission
mode selection for signal amplifiers in lighting beautification
projects

Jiagiang Wang
Shanghai Jianli Construction Group Co., Ltd., Shanghai, 200070, China

Abstract

With the development of urban night lighting projects towards scale and complexity, the stability and economy of signal transmission
have become the main restrictive factors. The traditional “one-to-one” transmission method has drawbacks such as high cost and
concentrated fault risk, making it difficult to meet the requirements of medium and large-scale projects. This article focuses on the
“one-to-two” transmission mode, explaining its technical principle and connotation. It analyzes the core advantages from the aspects
of topological architecture, project execution, cost control, and signal level. Combined with the practical operation of multiple
scenarios, it provides an efficient and feasible signal transmission solution for modern lighting and beautification projects, which has
wide promotion value.

Keywords
Lighting Beautification project Signal amplifier One-to-two transmission; Topological structure Engineering Application
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Application and Innovation of Cloud Security Based on
SaaS Model in Small and Medium-sized Enterprises

Yajun Zhu
Zhenjiang Branch of China Mobile Communications Group Jiangsu Co., Ltd., Danyang, Jiangsu, 212300, China

Abstract

This study utilizes China Mobile Cloud’s cloud security technology and the practical cybersecurity incident response experience of
Danyang Municipal Cyberspace Administration to explore the application of cloud security SaaS services in various scenarios for
small and medium-sized enterprises (SMEs). Characterized by lightweight, high efficiency, and cost-effectiveness, these services are
particularly suitable for typical digital economy scenarios such as ransomware protection, data security, and endpoint defense for
SME:s. Effectiveness evaluations demonstrate that this model significantly reduces malware infection rates, decreases the likelihood
of data breaches and ransomware attacks, while substantially shortening security incident response times. Through the integration
of theoretical analysis and practical implementation, we have developed this methodology, providing SMEs with effective technical
references and actionable solutions for digital economy security.

Keywords
SaaS; cloud security; mobile cloud; cloud-network integration
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Research on Dynamic Control of Highway Construction
Cost from the Perspective of Green Construction

Yi Luo Ming Wen Wanzhang Su
Yunnan Jiaotou Yunling Bridge Intelligent Construction Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

Traditional highway construction cost control predominantly focuses on static management of direct engineering expenses,
overlooking long-term hidden costs such as environmental and social impacts. Under the dual carbon goals and sustainable
development strategy, green construction has become an inevitable choice. This paper re-examines the cost structure and control
logic of highways from the perspective of green construction. It first elucidates the connotations and interconnections between green
construction and dynamic cost control, demonstrating that green construction serves as a critical pathway for optimizing lifecycle
costs. The main body constructs a dynamic cost control system integrating green elements, comprising three modules: cost planning
based on green objectives, process monitoring incorporating green indicators, and lifecycle cost evaluation. The study analyzes
the dynamic impacts of green technology applications on short-term construction costs, long-term operations, and environmental
costs, proposing control strategies and safeguard measures. Finally, it emphasizes that establishing a data-driven, lifecycle value-
maximizing integrated cost control platform is pivotal for high-quality development and green transformation of highways, providing
a theoretical framework and decision-making reference for project management.

Keywords
green construction; expressway; dynamic cost control; life cycle cost; sustainable development
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The embedded-Software Online Incremental updating
scheme for Satellite embedded devices
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Abstract

To Adapt the changing application requirement In Satellite Communication field, providing the online update service is an
absolutely effective method to improve the performance of software updating. The embedded software of Satellite terminal device’s
updating is constrained by the resource of satellite’s communication channel, the stability of transmittal, speed, the capacity of storage
and the processing, and so on, therefore, the article is trying to design a kind of Online Incremental updating scheme to resolve the

above problems.
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Dicdift algorithm; Architecture of dictionary; Sub-Sequence Search; Suffix tree; Update online
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Measures for Expanding Marketing Channels and Increasing
Market Coverage in Telecommunications Enterprises

Yitao Ma
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Abstract

Focusing on the common issues of hierarchical redundancy and lagging service capabilities in traditional marketing channel
models of communication enterprises, this paper aims to comprehensively enhance service supply capabilities, better address the
shortcomings of emerging scenario services such as industrial internet and smart healthcare, and meet their customized service
demands. From the perspective of communication enterprises, the study systematically analyzes the underlying logic of marketing
channel expansion and market coverage improvement in the new era, clarifying the inevitable driving forces for development.
Subsequently, from a value dimension, it summarizes the strategic significance of marketing channel expansion and market coverage
enhancement, further affirming their critical value in empowering enterprise growth and optimizing user experience. Finally, practical
and actionable strategies are proposed to achieve these goals, aiming to safeguard the high-quality development of the communication
industry through innovative breakthroughs in implementation pathways.
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Telecommunications enterprises; Marketing channels; Market coverage
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Research and Practice of Cybersecurity Attack and Defense
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Abstract

As a critical node in the cybersecurity assurance system, the classified protection assessment serves as a vital tool for identifying
system security risks and evaluating the effectiveness of defensive measures. This paper, based on practical scenarios of classified
protection assessments, focuses on typical categories and core methods of current cyber attacks. It provides an in-depth analysis
of the underlying logic of attack behaviors and their threat pathways to information systems of varying classification levels. By
incorporating real-world examples from assessment practices, the study explores targeted strategies for building and implementing
a defense technical system that aligns with classified protection requirements. Special emphasis is placed on methods for validating
the effectiveness of defensive measures and optimizing their direction. The findings offer practical references tailored to business
realities, facilitating the efficient execution of classified protection assessments and the steady enhancement of information system
security defenses, thereby helping information systems meet the corresponding security protection requirements.

Keywords
Level Protection Assessment; Cybersecurity Attacks; Defense Technologies; Security Protection; Practical Implementation
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Application Research of Al in Personalized Marketing of
Communication Operation

Binbin Guo
China Mobile Communications Group Zhejiang Co., Ltd. Taizhou Branch, Taizhou, Zhejiang, 318000, China

Abstract

Against the backdrop of the mobile communication market entering a phase of stock competition and accelerated convergence
services, operators ‘marketing has shifted from simply selling packages to managing relationships, experiences, and value. Based
on the frontline operational practices of China’s communication operators, this paper outlines the business connotation and key
aspects of personalized marketing, and discusses its actionable paths in user acquisition, activation, stock retention and value
enhancement, and loss control by integrating Al capabilities such as user profiling, propensity prediction, touchpoint orchestration,
and content generation. The study further incorporates operators ‘differentiated value enhancement strategies for typical customers
with unsatisfied data needs or limited broadband speeds—such as “slight price increases and significant capacity expansion” —into
the analytical framework, revealing the critical role of Al in precisely identifying customer bottlenecks and matching optimal upgrade
solutions. The research shows that Al can transform fragmented data into actionable customer action lists and meet product demands
through home-level dimensions like smart locks and FTTR, significantly improving reach efficiency and resource matching accuracy,
effectively integrating computing power and information services into customers’ daily lives.

Keywords
Al; telecom operators; personalized marketing; applications; value; scenarios; strategies
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Research on architecture design and data exchange strategy
of medical community information platform

Wei Shou
Taihe County Hospital of Traditional Chinese Medicine, Fuyang, Anhui, 236600, China

Abstract

In the context of the network information era, during the process of hospital construction and development, emphasis should be
placed on the construction of the medical community information platform. By adopting optimization design strategies, we aim to
enhance the construction of the hospital’s medical community information platform, improve basic medical service capabilities,
optimize resource allocation, promote tiered diagnosis and treatment, strengthen public health management, and facilitate high-
quality and sustainable development in hospital construction. Especially for county-level hospitals, optimizing the design of the
medical community information platform can also promote the inheritance, innovation, and development of traditional Chinese
medicine. Therefore, based on analyzing the architectural design path of the medical community information platform, this article
further explores the data interoperability strategy for the medical community information platform, aiming to optimize the design of
the platform and promote comprehensive improvement in hospital medical and health service capabilities.

Keywords
medical community information platform; architecture design; data interoperability; strategy
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Deployment and Practice of Enterprise Multi-Service
Servers Based on Hyper-Converged Infrastructure

Shun An Deshuai Yan
Shandong Erye Pharmaceutical Co., Ltd., Heze, Shandong, 274100, China

Abstract

As the core infrastructure for enterprise digital transformation, hyper-converged infrastructure (HCI) integrates computing, storage,
and network resources to create a unified, intelligent, and scalable resource platform. It not only dismantles the isolation and rigidity
of traditional “siloed” systems but also demonstrates revolutionary advantages in resource consolidation, operational management,
business continuity, and cost control. In diverse business scenarios across manufacturing, healthcare, and education, this architecture
has successfully supported high-performance, highly available core systems, achieving systematic optimizations in response speed,
resource utilization, and total cost of ownership. Its key technical framework and flexible deployment models provide replicable
advanced paradigms for building agile, reliable, and efficient IT infrastructures, significantly driving business innovation and
intelligent transformation.

Keywords
hyper-converged infrastructure; enterprise multi-service; software-defined infrastructure
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Government-Digital Synergy: The Digital Transformation
Paradigm of Suqian JD Logistics

Yue Hu Jialiang Duanmu Yanli Li

Sugian University, Sugian, Jiangsu, 223800, China

Abstract

Under the digital economy, the digital transformation of logistics is the key to breaking through cost efficiency constraints and
enhancing governance capabilities. Policy synergy is the core factor determining the success of this transformation in small and
medium-sized cities. Suzhou leveraged a 30% fiscal subsidy, 300 acres of land, and a preferential electricity rate of 0.45 yuan per
kilowatt-hour to attract projects like JD Logistics’ “Asia No. 1”” warehouse, reducing single-ticket costs by 50%. However, challenges
persist, including fragmented data interfaces, poor adaptation to rural scenarios, and a talent gap of 120 professionals. This paper
proposes the “Precision Policy—Scenario-Focused Technology—Local Talent Development” model, addressing these issues through
targeted policies, tailored technologies, and local talent cultivation. It offers a lightweight, closed-loop transformation pathway for
small and medium-sized cities, providing a practical template for sustainable cost reduction and efficiency improvement.

Keywords
Policy Synergy; Digital Transformation of Logistics Enterprises; JD Logistics; Resource Mobilization Mechanism; Regional Digital
Governance
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Exploration of the Path of Power Enterprise Informatization
Transformation Driven by Big Data

Hui Qiu
State Power Investment Corporation Digital Technology Co., Ltd., Beijing, 102200, China

Abstract

Against the backdrop of deep integration between the digital economy and new-type power system development, big data has
emerged as the primary catalyst for power enterprises’ digital transformation. This paper examines the essence and characteristics of
big data-driven digital transformation within the context of power industry development, while elucidating its contemporary value
and practical significance. Through analyzing current status in data resource management, technological applications, and operational
coordination, the study proposes actionable transformation pathways across four dimensions: data infrastructure development,
technological innovation, business scenario integration, and safeguard mechanism enhancement. These insights provide theoretical
references and practical guidance for power enterprises to achieve high-quality development and strengthen core competitiveness,
ultimately contributing to the establishment of a secure, efficient, green, and modern energy system.

Keywords
big data driven; power enterprises; informatization transformation path
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Research on Al-based 6G base station network management
and resource orchestration

Zhaohong Song
Huawei Technologies Co., Ltd., Shenzhen, Guangdong, 518129, China

Abstract

The core characteristic of the sixth-generation mobile communication technology (6G) is its native integration with artificial
intelligence (Al). The intelligent transformation of base stations is the foundation for 6G networks to realize the scenario of
intelligent connectivity of everything. This paper analyzes the numerous requirements for new spectrum at the physical level,
space-air-ground integration at the network level, and Al service integration at the business level in the full-scenario services of
the future 6G era. It proposes a distributed autonomous network management and resource orchestration algorithm at the business
level in 6G base stations. Firstly, the core algorithms are systematically elaborated, including local autonomous learning algorithms,
group collaborative optimization algorithms, and simulation verification algorithms. Then, the implementation architecture of the
algorithms is analyzed in detail, including distributed execution at the base station autonomy layer, collaborative enhancement at the
regional coordination layer, and centralized intelligence at the global management layer. Finally, the evolution path from centralized
intelligence to distributed intelligence, and then to swarm intelligence, is prospected. Through the research presented in this paper,
a systematic reference framework is provided for the theoretical research and engineering practice of 6G base station intelligence,
promoting the evolution of wireless technology.
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6G; Artificial Intelligence; Distributed Autonomous Management; Resource Orchestration; Deep Reinforcement Learning;
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Digital Technology Empowers the Integration and Innovation
Development of Intelligent Service and Consulting Business
of Bidding Agency

Zhixin Fan

China Post Construction Consulting Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

In the telecommunications industry where centralized procurement and government-enterprise projects coexist, tendering agencies
are transitioning from process-oriented services to data-driven and rule-based intelligent services, while clients increasingly demand
compliance, confidentiality, and timely delivery. This paper examines tendering agency scenarios, addressing the reality of integrating
Al into existing systems that still require manual verification. It identifies gaps between intelligent services and consulting delivery,
proposing a convergence strategy encompassing productized delivery, auditable governance, scenario replication, knowledge
base iteration, and human-machine collaboration. The study concludes that only by transforming intelligent outputs into verifiable
consulting deliverables and embedding risk control throughout the process can integrated innovation achieve stable productivity.
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Research on Key Technologies of Embedded Software
Performance Improvement

Likun Wang
China Electronics Technology Group Corporation, 10th Research Institute, Chengdu, Sichuan, 610000, China

Abstract

Embedded systems are extensively utilized in industrial control, smart manufacturing, automotive electronics, [oT, and defense
equipment. The performance of their core—embedded software—directly impacts system real-time performance, reliability, and
energy efficiency. With increasing device complexity and computational demands, software performance optimization has become
a critical design consideration. This paper analyzes performance bottlenecks and focuses on key technologies including architecture
optimization, scheduling mechanism improvements, memory management enhancement, parallel processing, and compilation
optimization. Experimental validation on typical platforms demonstrates that multi-level optimization strategies significantly
improve execution efficiency, reduce energy consumption, and enhance system stability. The study identifies software-hardware
co-optimization, intelligent scheduling, and adaptive resource management as primary directions for future embedded software
performance enhancement, providing theoretical foundations and technical support for the efficient and sustainable development of
intelligent embedded systems.

Keywords

embedded software; performance optimization; scheduling mechanism; memory management; compilation optimization; system
coordination
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