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An Optimization Method for Weigh-in-Motion Model Based on Vector Segmentation
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Abstract: WIM technique can significantly reduce the truck weighing time and improve the toll-station traffic
capacity. However, limited by model, no ideal method can accurately weight vehicles with variable speed or
wheels stilling on the sensors. Focusing on above problem, a surrounding load-bearing WIM model based on
vector segmentation is proposed. A 4-row cylinder-in-line dynamic WIM system in the form of dynamic sensor
sparse matrix is built by using piezoelectric quartz sensor and combining with the proposed model. The low-
temperature , qualitatively and quantitatively experiments on the system are carried out in Harbin east toll
station of Harbin — Tongjiang expressway. The experimental result shows that (1) the system has high
stability, the temperature drift is only 0. 5 %o at —28 °C and the response speed is 0.2 s; (2) the accuracy
is within 3% with 95% confidence interval, especially the problem of “secondary start-stop” in WIM can
be solved effectively. The WIM system is conducive to heavy-duty traffic intelligent management.

Key words; ITS; Weigh-in-Motion ( WIM ); vector segmentation method; sensor sparse matrix;

piezoelectric quartz sensor; pavement interaction model
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Fig. 2 Euler Bernoulli pavement interaction model
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Fig.3 Partly load-bearing waveform response
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partly load-bearing waveform output
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