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ABSTRACT

A kidney stone forms when too much of certain minerals in your body accumulate in your
urine. When human is not well hydrated, your urine becomes more concentrated with higher levels
of certain minerals. When mineral levels are higher, it is more likely that a kidney stone will form.
Kidney stones typically form in the kidney and leave the body in the urine stream.

In 3D medical imaging, anatomical and other structures such as kidney stones are often
identified and extracted with the aid of diagnosis and assessment of disease. Automatic kidney stone
segmentation from abdominal CT images is challenging on the aspects of segmentation accuracy due
to its variety of size, shape and location. The performance of 3D organ segmentation algorithm is
also degraded by the image complexity containing multiple organs and because of their huge size.
The current need is a preprocessing algorithm to assist the segmentation process. The objective of

the present study was to develop reader independent preprocessing algorithm for kidney stone
detection and segmentation in CT images.

The input data is a CT scan from the patient, which is a high-resolution 3D grayscale image.
The algorithm developed extracts the regions that might be stones, based on the intensity values of
the pixels in the CT scan. This process includes a binarizing process of the image, finding the
connected components of the resulting binary image and calculating the centroid of each of the
components selected. The regions that are suspected to be stones are used as input of a CNN, a
modified version of an ANN, so they can be classified as stone or non-stone. The parameters of the
CNN have been chosen based on an exhaustive hyperparameter search with different configurations

to select the one that gives the best performance.



