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交通行业可信数据与基础设施数字化智能化发展策略与技术研究

　　张海军，道路与铁道工程硕士，研究员级高级工程师，现任苏交科集团股份有限公司副

总裁，江苏省综合交通运输学会理事兼铁路（轨道）分会副会长，江苏省低空经济产业发展研

究院秘书长。长期从事公路、铁路及城市轨道交通规划咨询、勘察设计和科技创新等工作，

先后承担了 20多项综合交通运输规划等课题研究，30多项高速公路、城际铁路及城市轨道交

通勘察设计等任务。近年来，主管集团低空经济、数字交通、多式联运创新及核心能力建设，

曾承担中国公路学会“公路基础设施数字化底座构建关键技术研究与场景应用示范”“交通

服务数字经济发展关键技术路线图”，江苏交通控股有限公司“扬溧改扩建工程‘建管养’一

体化全生命周期数字底座建设”等多项基础设施数字化转型项目。先后发表学术论文 20余篇，出版专著 4部，

获得授权发明和实用新型专利 6项、省部级科学技术一等奖、优秀工程设计一等奖等各类奖项 30余项。

交通行业可信数据与基础设施数字化智能化发展策略与技术研究

新一轮科技革命与产业变革加速演进，人工智能作为新质生产力的核心引擎，正深度重塑交通运输体系。

数字交通与人工智能深度融合，是推动行业高质量发展、加快建设交通强国的必由之路。近年来，江苏交通运

输系统落实国家战略及“人工智能+”行动，持续推进交通基础设施数字化升级、运输服务智慧化和行业治理现

代化。目前江苏交通正高标准建设 50个“人工智能+交通运输”典型应用场景，打造 10多个行业垂直大模型，

完成 2900公里公路、1700公里航道数字化提升，实施 770公里高速公路智慧扩容工程，积极提炼可复制推广的

数字交通实践模式，为交通强国建设提供江苏实践样本。

交通行业数据来源广、异构性强，参与主体多，敏感属性明显。综合交通基础设施运行，还面临数据质量不

一、运行扰动复杂、工程决策约束多等问题。破解这些难题，需要统筹制度规范、技术算法和业务场景。既要推

动通用数据规范在行业落地，面向多主体做好差异化规则配置；也要攻克大场景三维建模效能、扰动条件下预

测数据缺失时设施评估和工程知识嵌入等关键技术，打通“可信数据供给—智能业务应用”全链条，释放数据要

素价值，提升基础设施安全韧性、运营效率与养护管理水平。

本专题收录 5 篇论文，围绕可信数据空间、基础设施数字化建模、交通运行态势预测和工程智能决策四大

方向，兼顾发展策略技术攻关，展示交通数据共享与设施智能化应用成果，为行业数字化转型提供多场景技术

参考。其中，《江苏交通行业可信数据空间的规范映射与场景分轨机制研究》针对通用规范落地难、业务场景规

则差异化配置需求，构建“一个体系、三个平台、N个场景”逻辑架构，建立场景分轨运行机制，为交通可信数据

空间建设提供实施路径；《面向交通基础设施的大场景三维重建算法研究》针对大场景覆盖范围广、点云密度不

均、分块模型存在接缝等问题，提出三维高斯溅射分块融合重建算法，可显著提升建模效率，支撑数字孪生和巡

检归档等业务；《融合事件扰动感知与动态时空图学习的高速公路短时交通流量预测方法》聚焦突发事件下预

测鲁棒性不足问题，构建动态时空图模型，以常态预测叠加扰动残差修正实现自适应研判，提高高速公路短时

流量预测精度；《基于多源数据融合的城市桥梁群健康评估与养护决策方法研究》针对桥群数据分散、评估难以

落地养护的问题，建立分级数据组织与综合健康评分模型，结合数据完备等级开展退化预测和性能‑成本推演，

支撑桥群差异化养护与资源优化；《检评修数据驱动与知识约束融合的高速公路改扩建桥梁综合处置智能辅助

决策方法研究》解决桥梁处置方案过度依赖经验、智能模型缺少工程约束的问题，搭建样本特征体系，增加工程

规则校核，实现方案筛选排序与可解释分析，服务改扩建桥梁方案比选与决策。

本专题立足数字交通需求，注重数据、算法与业务边界的匹配，将可信数据空间、技术攻关和工程应用有机

结合，为跨主体数据协同、设施精细化建模、智能决策落地提供参考，助力交通基础设施数字化智能化转型。

·· 7



专题主编  张海军   《现代交通与冶金材料》 2026. 9, 6（5）

交通行业可信数据与基础设施数字化智能化发展策略与技术研究

Research on Development Strategies and Technologies for 
Trustworthy Data and Digital and Intelligent Infrastructure 

in the Transportation Industry

A new wave of technological and industrial change is accelerating， with artificial intelligence （AI） reshaping 
transport as a key driver of new quality productive forces. Integrating digital transport with AI is essential to high-

quality growth and China's goal of becoming a transport powerhouse. Jiangsu has advanced national strategies 
and the AI+ initiative by digitizing infrastructure， upgrading transport services， and modernizing governance. Ji‑
angsu is developing 50 flagship AI+ Transport applications and more than 10 sector-specific large models. It has 
also upgraded 2900 km of roads and 1700 km of waterways and launched smart capacity expansion on 770 km of 
expressways， creating scalable models for wider adoption.

Transport data comes from diverse sources， uses incompatible formats， involves many stakeholders， and is 
often sensitive. Infrastructure operations also face uneven data quality， complex disruptions， and strict engineer‑
ing constraints. Solutions must align standards， technology， and use cases， that is， adapting common data stan‑
dards to the sector and configuring rules for different stakeholders， as well as improving large-scale 3D model‑
ing， forecasting under disruptions， asset assessment with incomplete data， and the integration of engineering 
knowledge. This will connect trusted data with intelligent applications and improve infrastructure safety， resil‑
ience， efficiency， and maintenance.

This special issue presents five papers on trusted data spaces， digital infrastructure modeling， traffic fore‑
casting， and intelligent engineering decisions. “Normative mapping and scenario-specific mechanisms for trusted 
data space in Jiangsu's transport sector” proposes a framework of one system， three platforms， and N scenarios 
for applying common standards and differentiated business rules. “Large-scale 3D reconstruction algorithm for 
transportation infrastructure” uses block-fusion 3D Gaussian splatting to address wide coverage， uneven point-
cloud density， and seams between blocks， improving modeling for digital twins and inspection records. “Short-
term expressway traffic flow prediction method integrating event  disturbance perception and dynamic spatio-tem‑
poral graph learning” combines baseline forecasts with disruption residual correction to improve accuracy during 
incidents. “Health assessment and maintenance decision -making for urban bridge networks based on multisource 
data fusion ” applies tiered data organization， a composite health score， degradation forecasting， and 
performance-cost analysis to support targeted maintenance and resource allocation. “Inspection-assessment-main‑
tenance data -driven and knowledge -constrained fusion method for intelligent decision support in comprehensive 
bridge treatment during expressway reconstruction and expansion” combines a sample-feature system with 
engineering-rule checks to rank options and explain results.

Focused on digital transport needs， this special issue aligns data， algorithms， and operational boundaries. It 
links trusted data spaces， technical innovation， and engineering practice， offering guidance for cross-organization 
data collaboration， precise infrastructure modeling， and deployable intelligent decisions while supporting the digi‑
tal transformation of transport infrastructure.

专题介绍
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