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Research on optimization of intelligent transportation system based on big data analysis
Dongmei Li YuLu Yunbo Yang'
Big Data Center of Inner Mongolia Autonomous Region

[Abstract] With the acceleration of global urbanization and the surge in motor vehicle ownership, "urban
diseases" such as traffic congestion, frequent accidents, and excessive emissions have become major challenges
constraining sustainable social development. Traditional traffic management systems rely on limited sampling
data and static models, and their drawbacks of delayed response and extensive regulation have become
increasingly prominent. The maturity and popularization of big data technology provide a historic opportunity
for the paradigm innovation of Intelligent Transportation Systems (ITS). This study aims to systematically
construct an intelligent transportation system optimization framework based on big data analysis and deeply
analyze its core theories and key technologies. The paper first explains the connotation, characteristics, and
research urgency of transportation big data; then proposes an optimization system with a four—layer architecture
including data perception, platform governance, intelligent computing, and application services; focuses on core
technologies such as multi—source heterogeneous data fusion, traffic situation prediction based on deep learning,
data—driven dynamic signal control optimization, and macro travel demand management; meanwhile, verifies
the effectiveness of the framework through typical urban application cases; finally, the paper objectively points
out the current challenges faced, such as data privacy, model credibility, and system integration, and looks
forward to future research directions. The research shows that intelligent transportation optimization driven by
big data and powered by artificial intelligence can achieve a fundamental transformation from passive response to
active intervention, and from empirical decision—making to scientific decision—making. It is the only way to
build a safe, efficient, green, and intelligent future integrated transportation system.

[Key words] big data analysis; intelligent transportation system; traffic optimization; deep learning; data fusion;

adaptive signal control
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