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Technological Innovation and Practice of ''Zhifang'' Dynamic Weighing System
on Tackling Highway Weighing Fraud

[ Abstract ] In highway entrance overload control and exit retroactive weighing, fraudulent behaviors such as
"lane drifting," "weigh—in motion fraud," and "scale—jumping fraud" by trucks have persisted for a long time. Traditional
weighing systems suffer from weak anti—fraud capability, low traffic efficiency, high operation and maintenance costs, and
significant disruption to traffic due to construction, which severely threatens road network operation safety and the fair
order in the freight market. Based on the "One—Square—Unit Fine Perception" design concept, the "Zhifang" dynam—
ic weighing system is developed in this paper, which integrates a high—density sensor array, Al dynamic algorithms, and
a modular structure, and establishes an end—to—end overload control solution featuring "intelligent perception — precise
forensics — active interception". Verified by large—scale deployments on highways across multiple provinces, the sys—
tem can precisely identify full-coverage weighing fraud behavior, simultaneously improve traffic efficiency, and reduce
lite—cycle operation and maintenance costs. The working principle, architecture, core technological innovations, and en—
gineering application effectiveness of the system is elaborated in this paper, providing a theoretical and engineering refer—
ence for the upgrading of highway weighing detection technology and the promotion of smart overload control in smart
transportation.

[ Keywords ] dynamic weighing; Anti—cheating; Al behavior algorithm; high—density perception; smart transportation;

Modular design
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