


2



3

0% dose reduction

25% dose reduction

50% dose reduction

75% dose reduction

88% dose reduction

AIDR3D [2]

Given an image and a region of interest, 

measure lots and lots of things in and about 

the ROI, e.g. volume, shape, texture [1]

Radiomics
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Classification Segmentation

Classify 2D masks into different tissues: 

kidneys, liver, lungs and spleen

? ?

? ?

liver spleen

lungs
kidneys

Region classification Pixel classification
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Noise

ScaleTexture Inhomogeneity [3]

Wide Dynamic Range
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Baseline: Statistical Methods Model-based Methods

Gray-Level Co-ocurrence Matrix (GLCM) Gray-Level Run-Length Matrix  (GLRLM) Markov Random Fields
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MRF characterize mutual influences among pixels using conditional MRF distributions, 

that is to say, they derive the joint distribution from conditional distributions

𝑝 𝐼 𝑥𝑐 𝐼 𝑥 , ∀𝑥 ≠ 𝑥𝑐 = 𝑝(𝐼 𝑥𝑐 |𝐼 𝑥 , 𝑥 ∈ 𝒩 𝑥𝑐 )

𝑙 ∗ = arg max
𝑙

𝑃 𝑙 𝑥 = argmin
𝑙

𝐸(𝑙; 𝑥)

cliques



Varma and Zisserman [4] proposed a non-parametric Markov

Random Field, based on a two dimensional histogram
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• High accuracies on 

challenging datasets

• The method relies on 

fewer prior assumptions, 

such as the form of the 

distribution.
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Classification Segmentation

?
spleen

lungs
kidneys

Classify 2D masks into different tissues: 

kidneys, liver, lungs and spleen

? ?

? ?
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0% dose reduction 25% dose reduction 50% dose reduction 75% dose reduction 88% dose reduction
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Intensity values

texton
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kidneys liver lungs spleen
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K-means per class
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Intensity values

texton

Textons dictionary

Labels
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Intensity values Labels



Varma and Zisserman proposed to model an MRF as a 2D histogram
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Probability density function

Joint pdf



ROI CLASS
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0% dose reduction 25% dose reduction 50% dose reduction 75% dose reduction 88% dose reduction
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ROI CLASS

18

Intensity values

texton



ROI CLASS
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Intensity values

texton

Textons dictionary

Labels



ROI CLASS
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Intensity values Labels



ROI CLASS
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Train

• 𝜒2

•

Test

liver

lungs
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Classification Segmentation

?
spleen

lungs
kidneys

Classify 2D masks into different tissues: 

kidneys, liver, lungs and spleen

? ?

? ?
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• Neighbourhood size

• Dictionary size

• Majority Voting Scheme

• Morphological Operations

• Adaptive Threshold

• Background Information
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Background information and 

adaptive threshold of 605

Morphological operations and 

adaptive threshold of 605

Adaptive threshold of 1352 Threshold corresponding to 

the 25th percentile of the

máximum distance per slice
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