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Granular materials are unique in that they behave both like a solid and a fluid due to their packing. 

Because of these behaviors, it is more difficult to model how the individual particles interact with each 

other. Studying the behavior of packed granular material can provide improved understanding of 

mixtures and jamming phenomena. 

We develop an innovative way to easily study granular packings using laser scanning. A packing of 

hydrogel spheres or fibers is made transparent by refractive index matching. A laser sheet illuminates a 

dyed cross section of the packing. By taking photographs of these cross-sections over the height of the 

packing, a stack of images is obtained (Figure 1a). This image stack can be processed with a computer 

to obtain a 3-dimensional reconstruction of the sphere packing. Our laser scanner uses motors, gear 

tracks, mirrors, and a camera to realize this (Figure 1b). A MATLAB code is developed to control the 

laser scanner. The software ImageJ is then used to analyze the photos and reconstruct the 3D-packing. 

Within this project we plan to enhance the image acquisition quality of the laser scanner to generate a 

high-resolution 3D reconstruction of the granular packing. This will allow us to analyze packing variables 

such as density, coordination number, radial distribution function and entropy. Moreover, we can also 

measure the force network within the packing based on the measurement of the deformation of individual 

granules. 

Once a robust method for packing analysis has been introduced, we will shift our focus towards the 

packing analysis of flexible fibers. Such fibers can be used to model the packing of polymers, enabling 

a microscopic understanding from a macroscopic experiment. 

 

 

Figure 1. a) Schematics of laser scanning procedure, b) Photograph of laser scanner. 


