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The design of logistical vehicle location traceability model based on
fractal box dimension

WANG Kezhu

School of Economics and Management, Lu'an Vocational Technical College, Lu'an 237000, China

Abstract ; In order to solve the problems of limited information forwarding and large distance error showing in
traditional logistical vehicle position tracing model, the logistical vehicle position tracing model based on fractal
box dimension is designed. The new model includes many activities such as: the spaces where logistical vehicles
are located are integrated into one space set; and fractal box dimension parameters of logistical vehicles are
determined ; then the two-hop mechanism is used to process the positions data of logistical vehicles, after that,
the synchronous positioning information is sent to the processing base station; and the original forwarding
restriction of data packets is transformed, and the updated process of vehicle positions is set, and the skewing
degree of multi-fractal spectrum is defined, and the position traceability model is built. In order to trace the
positions of logistical vehicle, the comparative tests among logistical vehicle position tracing models, including
the traditional micro-electro mechanical system ( MEMS ), lightweight image segmentation based logistical
vehicle feature tracking model and fractal box dimension based logistical vehicle position tracking model, are
done. The results show that the logistical vehicle positions tracing model based on fractal box dimension can
correctly match the most logistical vehicle positions compared with the traditional traceability model, and the
traceability position error is the least. The position tracing model of logistical vehicle based on fractal box
dimension can provide theoretical basis for the research of logistical vehicle tracing methods.

Keywords : fractal box dimension; logistical vehicle; tracing model; forwarding limitation
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