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	Features
	Description

	Histogram (first order features): These features are derived from the first order statistics and provide information related to the gray-level distribution of the 3D volume/ROI

	Average (Mean)
	The average gray level intensity

	Variance
	Measures the spread distribution about the average

	Skewness
	Measures the asymmetry of the distribution of values about the average value

	Kurtosis
	Measures the peakedness of the distribution of values in the image

	Energy
	Measures the magnitude of voxel values

	Entropy
	Describes the randomness in the image values

	Grey-level co-occurrence matrix (GLCM [1]:): These texture features use second order statistics to characterize the spatial relationship between intensity values within a 3D volume/ROI.

	Angular second moment
	Measures the textural uniformity that is pixel pair repetitions. It detects disorders in textures

	Contrast
	Measures the local intensity variation

	Correlation
	Describes the linear dependency of gray level values to their respective voxels in the GLCM

	Sum of squares variance
	Measures the distribution of neighboring intensity level pairs about the average of intensity level in the GLCM

	Homogeneity
	Measures the closeness of the distribution of elements in the GLCM to the GLCM diagonal

	Sum-average
	Measures the relationship between occurrences of pairs with lower intensity values and occurrences of pairs with higher intensity values

	Sum-variance
	Describes the weights elements that differ from the average value of the GLCM.

	Sum-entropy
	Represents the sum of neighborhood intensity value differences.

	Entropy
	Describes the randomness in the GLCM

	Difference variance
	Measure of heterogeneity that places higher weights on differing intensity level pairs that deviate more from the mean.

	Difference entropy
	Measure of the randomness/variability in neighborhood intensity value differences.

	Information measure of correlation 1
	Measures the differences of randomness (entropy)

	Information measure of correlation 2
	Measure the differences of randomness using exponential formula

	Autocorrelation
	measure of the magnitude of the fineness and coarseness of texture

	Dissimilarity
	Describes the contrast of local region

	Cluster shade
	Measure of the skewness and uniformity of the GLCM

	Cluster prominence
	Measure of the skewness and asymmetry of the GLCM

	Maximum probability
	Represents the occurrences of the most predominant pair of neighboring intensity values.

	Inverse difference
	Measures of the local homogeneity of an image

	Neighborhood grey-tone difference matrix (NGTDM [2]): These features use higher-order statistics to measure intensity differences between neighbor voxels

	Coarseness
	Describes the texture uniformity 

	Contrast
	Describes the spatial intensity change and the overall gray level dynamic range. 

	Busyness
	Measures the change from a pixel/voxel to its neighbour.

	Complexity
	An image is considered complex when it has several rapid changes in gray level intensity.

	Texture Strength
	An image is considered strength when it has a slow change in intensity but more large coarse differences in gray level intensities.

	Grey-level zone size matrix (GLZM [3]): These texture features characterize the size of uniform voxel regions, called zones.

	Small zone size emphasis
	Describes the fine textures.

	Large zone size emphasis
	Describes the coarse textures.

	Low gray-level zone emphasis
	Measures the distribution of lower gray-level size zones, with a higher value indicating a greater proportion of lower gray-level values and size zones in the image

	High gray-level zone emphasis
	Measures the distribution of the higher gray-level values, with a higher value indicating a greater proportion of higher gray-level values and size zones in the image.

	Small zone / low gray emphasis
	Describes the joint distribution of smaller size zones with lower gray-level values.

	Small zone / high gray emphasis
	Describes the joint distribution of smaller size zones with higher gray-level values.

	Large zone / low gray emphasis
	Describes the joint distribution of larger size zones with lower gray-level values.

	Large zone / high gray emphasis
	Describes the joint distribution of larger size zones with higher gray-level values.

	Gray level non-uniformity
	Measures the variability of gray-level intensity values in the image, with a lower value indicating more homogeneity in intensity values.

	Zone Size Non-Uniformity
	Measures the variability of size zone volumes in the image, with a lower value indicating more homogeneity in size zone volumes.

	Zone Size Percentage
	Measures the coarseness of the texture by taking the ratio of number of zones and number of voxels in the ROI

	Shape features [4,5]: describe the morphological properties of GTVs

	Porosity
	It is the fraction of the volume of voids voxels over the total volume

	Fractal dimension
	 , where N() is the number of cube of side  necessary to cover the ROI.

	Volume
	Represents the number of voxels in ROI.

	Surface-area
	Describes the surface of the ROI, calculated using a marching cubes algorithm1.
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