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Automatic measurement and inspection method for product packaging based on
3D reconstruction technology

Liu Rui, Wang Jiashu, Yang Qing

(' Shanghai Institute of Quality Inspection and Technical Research Co. , Lid. , Shanghai 200233, China )

Abstract: With the rapid growth of commodity economy, packaging is an indispensable part of commodities, and its design and
management are becoming increasingly important. Excessive packaging behavior not only consumes a lot of resources, but also causes the
problem of environmental pollution. In response to this phenomenon, Shanghai Institute of Quality Supervision and Testing Technology has
proposed an automatic measurement and testing method for commodity packaging. The three-dimensional geometric information of the
object is obtained through the three-dimensional scanning technology, the point cloud data of the object is created, the two-dimensional data
is processed to generate the three-dimensional model according to the three-dimensional recognition and reconstruction technology, the
volume of the object is calculated by Delaunay triangulation, and finally the porosity is calculated to judge whether it is over-packed. To
verify the effectiveness of this automatic detection method, this paper takes commercially available toothpaste as an example and conducts a
comprehensive three-dimensional scan of the actual product to obtain point cloud data and reconstruct a three-dimensional model. On this
basis, the precise volume of the commercially available toothpaste and its box is calculated through Delaunay triangulation, and it is
determined that there is no excessive packaging for this type of commercially available toothpaste through the porosity rate. The experimental
results show that this automatic detection technology can accurately scan the contour of the commodity and calculate the volume of the
commodity, which can effectively reduce manual intervention and cost, and also effectively improve the efficiency and accuracy of
packaging inspection.
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Fig. 1 Flowchart of packaging measurement and inspection
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Tab. 1 Packaging porosity of food and cosmetics
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