Feature descriptions

Fractal Dimension features
The Fractal Dimension (FD) of the image is computed as described by Al-Kadi and Watson (1). Given the FD processed image , with  elements:
1. Average:

2. Lacunarity 

3. Standard deviation:

Where  is the mean of .


Local Intensity features
Local Intensity (LocInt) features are defined based on local intensity values around a center voxel (2). 

4. Local intensity peak

Mean intensity level in a 1 cm3 spherical volume, centered on the voxel with the maximum intensity level in the volume of interest. In case multiple voxels contain the maximum intensity level, the highest mean intensity level of all spherical volumes is used. 

5. Global Intensity peak 

Similar to local intensity peak, but in this case the mean intensity level in a 1 cm3 spherical volume is calculated for every voxel in the volume of interest. The highest mean intensity level of all spherical volumes is selected as the global intensity peak feature. 

Intensity histogram features
Intensity histogram features describe the distribution of grey values within the volume, after discretization into intensity level bins was applied. Let: 
 be the set of discretized intensity values of the  voxels in the volume of interest, 
 be the histogram with frequency count  of each discretized intensity level  in , 
 be the number of discretized intensity values (bins) in the volume of interest, 
 be the occurrence probability for each bin  of the histogram , where . 

6. Coefficient of variance (cov)



7. Energy

Energy is also known as the sum of squares.

8. Entropy


9. Interquartile range (iqr)



where  and  are the 25th and 75th percentile of , respectively. 

10. Kurtosis

where  is the mean of . 

11. Maximum

The maximum discretized intensity value of .



12. Maximum histogram gradient (maxgrad)



Where  is the histogram gradient, defined as:


13. Maximum histogram gradient intensity level (maxgradi)

The discretized intensity level  corresponding to the maximum histogram gradient. 

14. Mean

The mean discretized intensity value of . 

15. Mean absolute deviation (meand)

The mean of the absolute deviations of all discretized intensity levels around the mean of .


where  is the mean of .

16. Median

The sample median of  or the 50th percentile of .

17. Median absolute deviation (mediand)

The dispersion from the median of . 

where  is the median of .

18. Minimum
The minimum discretized intensity value of .



19. Minimum histogram gradient (mingrad)



Where  is the histogram gradient, defined as:


20. Minimum histogram gradient intensity level (mingradi)

The discretized intensity level  corresponding to the minimum histogram gradient. 

21. Mode

The mode of  is the most frequently occurring discretized image level present. In case multiple bins have the highest count , the mode is the smallest of those values. 

22. Uniformity

23. Range

The range of bins in the histogram, i.e. the width of the histogram. 



24. Root mean square (RMS): 


25. Robust mean absolute deviation (rmeand)

Similar to mean absolute deviation, but in this case only considering the set of intensity levels in the range between the 10th and 90th percentile of . 



where  represents the set of  voxels in  whose discretized intensity levels fall within the range of the 10th till the 90th percentile of . 

26. Skewness


27. Standard deviation

28. Variance

The variance of . 

where  is the mean of . 

29. 10th percentile 

The 10th percentile of .

30. 90th percentile

The 90th percentile of 

31. Quartile coefficient of dispersion (qcod)

The quartile coefficient of dispersion is a robust alternative to the coefficient of variance.
 


where  and  are the 25th and 75th percentile of , respectively. 
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