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Evaluation of the Effect of using Fractal Feature on Machine
learning based Pancreatic Tumor Classification
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ABSTRACT

In this paper, the purpose is evaluation of the effect of using fractal feature in machine learning based
pancreatic tumor classification. We used the data that Pancreas CT series 469 case including 1995 slice
of benign and 1772 slice of malignant. Feature selection is implemented from 109 feature to 7 feature
by Lasso regularization. In Fractal feature, fractal dimension is obtained by box-counting method, and
hurst coefficient is calculated range data of pixel value in ROl As a result, there were significant
differences in both benign and malignancies tumor. Additionally, we compared the classification
performance between model without fractal feature and model with fractal feature by using support vector
machine. The train model with fractal feature showed statistically significant performance in comparison
with train model without fractal feature.
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Fig. 2. Box—counting for obtaining Fractal dimension, N(g) is the number of voxels, ¢ is the grid size, Fit is a linear
approximation of the distribution according to the size of g, (a) pancreatic benign tumor ROI, (b) pancreatic benign
tumor ROI, (c) box—counting method of pancreatic benign tumor, (d) pancreatic malignant tumor ROI, (e)
pancreatic malignant tumor ROI, and (f) box—counting method of pancreatic malignant tumor.
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Fig. 3. (a) pancreatic benign tumor ROI (b) pancreatic benign tumor ROI pixel 3d model, (c) pixel distance of malignant
tumor (x, y) grid, (d) pancreatic malignant tumor ROI (e) pancreatic malignant tumor ROl pixel 3d model,
and (f) pixel distance of benign tumor (x, y) grid.
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Table 1. Representation of selected feature importance and p—value,

Feature Tumor mean Std.dev importance P-value
. Benign 8.6 284
10 percentile - 0.24
malignant 39.9 30.1
. . Benign 564 576
Run Length Non Uniformity 0.04
malignant 255 262
Benign 0.22 0.06
Hurst coefficient 0.003
malignant 0.21 0.07
Benign 65.4 127
Size Zone Non Uniformity - £ 0.03 P<0.001
malignant 26.3 295
) . Benign 36.8 24.9
Maximum 2D Diameter Column 0.07
malignant 28.2 12.6
. . benign 1.88 0.6
Fractal Dimension - 0.05
malignant 1.89 0.4
. benign 0.65 0.20
Elongation - 0.05
malignant 0.73 0.15
Table 2. Comparison of accuracy, precision, recall, fl—score, AUC with and without fractal feature,
Mode precision recall 1 Accuracy AUC(CI 95%) p-value
w/ fractal 0.79 0.76 0.77 0.79 0.86
P < 0.001
w/o fractal 0.80 0.79 0.80 0.81 0.87
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Fig. 6. (ROC w/o fractal) ROC—curve of SVM Learning
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