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Voxel-based structures are composed of tiny cubic building blocks called voxels. These structures have
found widespread applications in volumetric visualization of medical images and computer graphics. In
voxel-based structures, connectivity plays a crucial role, influencing almost all properties of the
structure. Moreover, connectivity is essential for the manufacturability of voxel-based structures using
3D printing techniques. Due to their inherent complexity, traditional fabrication methods are not
suitable for constructing these structures. In this research, two-dimensional images are used to create a
voxel-based three-dimensional structure, and considering that a real physical object must be a
connected region, an efficient algorithm for identifying connected regions called clusters is presented.
For the 3D printing of the object, which will actually be the largest cluster, a file that can be read by the
slicer software of the 3D printing machine is needed. The STL file format is the most common format in
this domain. Therefore, an algorithm was proposed to directly generate the STL file of the structure, and
the STL file was produced. ASCII encoding was employed for file generation. The STL file generated by
the algorithm was printed using the fused deposition modeling method.
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facet normal 1.000000e+00 0.000000e+00 0.000000e+00
outer loop
vertex 3.000000e+00 1.000000e+00 0.000000e+00
vertex 3.000000e+00 1.000000e+00 1.000000e+00
vertex 3.000000e+00 0.000000e+00 1.000000e+00
endloop
endfacet
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4| MATLAB App - o X
Start image processing STL file
This program can convert the set of two-dimensional images

taken as a section in the Z direction into a basic voxel
structure and output an STL file.
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4 MATLAB App - m] X 4. MATLAB App - m] X
Start image processing STLfile Start image processing STL file

Number of photos : | 50

| Select folder of photos:| | Select | | start processing |

| E\General For Matlab\b=6 49=2.5 |

‘ Start Processing

Title

| Show |

Number of clusters: 10

Completed

Number of large cluster voxels: 73363

You can view your file in the location where you saved it.
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