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Abstract

In the treatment of hydrocephalus, it is unintuitive to get at the root of the
problem through the two-dimensional picture sequence. However, the clinica
diagnosis technology of three-dimensional fluid succeeded in solving the problem, it
will visually demonstrate CSF al-round three-dimensional shape, then help doctors
more directly detected lesion location, the nature of the lesions and other important
information. So this technique is beneficial to the clinical examination and treatment
technology of hydrocephalus.

This study realizes the segmentation and reconstruction of the Cerebro-Spinal
fluid, which is mainly combined with level set segmentation algorithms in ITK and
Marching Cube algorithm in VTK. The method can perform fast in the segmentation
and reconstruction of images with good resullts.

The design is based on DICOM brain MRI images sequence as the object of
study. Firstly, it makes the image edge preserving smooth removal of input image
noise interference using the anisotropic diffusion filter. Then, it computes the
magnitude of the image gradient by using the Gradient Magnitude Image Filter. And
the casting filter is put to use in the image gray vaue non-linear mappings. Through
the above research and analysis, it is an improved algorithm of level set algorithm
—Fast Marching, which can achieve segmentation of cerebrospinal fluid quickly,
accurately.

After segmentation, we established a three-dimensional shape model of
Cerebro-Spina Fluid, which combined with Marching Cube agorithm in VTK.
Finally, according to the above results, we developed a 3D visualization system
based on PC and Windows platform, which can provides a graphical user interface,
and realizes the interactive operation between user and the three-dimensional model.
Key words: Cerebro-Spinal Fluid; Image Segmentation; Three-Dimensional

Reconstruction
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