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1.1.2.1 Segmentation 



1.1.2.2 Inter-scanner, inter-vendor, and test-retest variability 

 



 



 

1.1.5.1 Feature Selection 

1.1.5.2 Modelling 



 



 

http://www.radiomics.world/




 

 

 



 





 

 



1.3.2.1 Binary mask 





𝛿

1.3.2.3 Re-segmentation 

[0, ∞) [𝜇 −



3𝜎, 𝜇 + 3𝜎] 𝜇 𝜎

1.3.2.4 Intensity discretisation 

𝑁

𝑋𝑘,𝑑𝑖𝑠𝑐𝑟𝑒𝑡𝑖𝑧𝑒𝑑 = {
⌊𝑁

𝑋𝑘 − 𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛
⌋ + 1, 𝑋𝑘 < 𝑋𝑚𝑎𝑥

𝑁, 𝑋𝑘 = 𝑋𝑚𝑎𝑥

𝑋𝑚𝑖𝑛

(𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛)/𝑁

𝑤

𝑋𝑘,𝑑𝑖𝑠𝑐𝑟𝑒𝑡𝑖𝑧𝑒𝑑 = ⌊
𝑋𝑘 − 𝑋𝑚𝑖𝑛

𝑤
⌋

𝑁 𝑤

1.3.2.5 Feature extraction 





1.3.2.6 Feature aggregation 



 



1.3.3.1 IBSI 2 Phase 1: Technical validation of image filters without additional image processing 



1.3.3.2 IBSI 2 phase 2: Establishing reference values for features extracted from response maps 

1.3.3.3 IBSI 2 phase 3: Validation of filter-derived feature reproducibility 

 



𝑁𝐷

ℎ[𝒌𝟎] = (𝑔 ∗ 𝑓)[𝒌𝟎] =  ∑ 𝑔[𝒌]𝑓[𝒌𝟎 − 𝒌]

𝒌∈𝑀𝐷

ℎ[𝑘0] 𝑘0 𝑔 𝑓 𝑀𝐷

(𝑔 ∗ 𝑓)(𝒙)
𝐹
↔ �̂�(𝝎)𝑓(𝝎)





• 

• 

• 

1/𝑀𝐷 𝑀

𝐷



  

,

  





σσ λ ππ γγ θθ ππ





 





 

 



 

𝛿

𝛿

 

[𝑎, 𝑏] [𝑎, ∞)

𝛼 [𝜇 − 𝛼 ∗ 𝜎, 𝜇 + 𝛼 ∗ 𝜎] 𝜇 𝜎
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• 

• 



• 

• 
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𝑋𝑑,𝑘 = {

1, 𝑋𝑔𝑙,𝑘 = 𝑋𝑔𝑙,𝑚𝑖𝑛

⌈𝑁𝑔

𝑋𝑔𝑙,𝑘 − 𝑋𝑔𝑙,𝑚𝑖𝑛

𝑋𝑔𝑙,𝑚𝑎𝑥 − 𝑋𝑔𝑙,𝑚𝑖𝑛
⌉ , 𝑋𝑔𝑙,𝑘 > 𝑋𝑔𝑙,𝑚𝑖𝑛

𝑋𝑑,𝑘 = {
⌊𝑁𝑔

𝑋𝑔𝑙,𝑘 − 𝑋𝑔𝑙,𝑚𝑖𝑛

𝑋𝑔𝑙,𝑚𝑎𝑥 − 𝑋𝑔𝑙,𝑚𝑖𝑛
⌋ + 1, 𝑋𝑔𝑙,𝑘 < 𝑋𝑔𝑙,𝑚𝑎𝑥

𝑁𝑔, 𝑋𝑔𝑙,𝑘 = 𝑋𝑔𝑙,𝑚𝑎𝑥

𝑋𝑑,𝑘 = {

1, 𝑋𝑔𝑙,𝑘 = 𝑋𝑔𝑙,𝑚𝑖𝑛

⌈
𝑋𝑔𝑙,𝑘 − 𝑋𝑔𝑙,𝑚𝑖𝑛

𝜔𝑏
⌉ , 𝑋𝑔𝑙,𝑘 > 𝑋𝑔𝑙,𝑚𝑖𝑛

𝑋𝑑,𝑘 = ⌊
𝑋𝑔𝑙,𝑘 − 𝑋𝑔𝑙,𝑚𝑖𝑛

𝜔𝑏
⌋

 



𝑂(𝑛2)



 



• 
• 
• 
• 𝑀

• 
• 𝜎∗

• 𝑑

• 
• 
• 
• 

o 2𝛿 + 1 𝛿 = 7

• 
• 𝜎∗

• 𝛾∗

•  𝜃

• 𝜆

• 
o 𝛥𝜃

• 
• 
• 
• 
• 

o 
• 
• 
• 
• 
• 
• 



https://ibsi.radiomics.hevs.ch/






 



 



✔
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✔
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𝑠𝑖 , 𝑠𝑗 , 

𝑃(𝑠𝑖 , 𝑠𝑗) =  𝑃(𝑠𝑗 , 𝑠𝑖) =
# 𝑚𝑎𝑡𝑐ℎ𝑖𝑛𝑔 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑖 , 𝑠𝑗

# 𝑜𝑓 𝑐𝑜𝑚𝑝𝑎𝑟𝑎𝑏𝑙𝑒 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑖 , 𝑠𝑗

𝑖 𝑗  𝑖 ≠ 𝑗

𝑖 𝑗

𝑓

𝐴 =
1

#𝑆
∑[𝑓𝑠𝑖

= 𝑓𝑠𝑗
] 

𝑆

𝑆 𝑠𝑖 , 𝑠𝑗 ,  𝑖 ≠ 𝑗 𝑓

#𝑆 𝑆

[𝑓𝑠𝑖
= 𝑓𝑠𝑗

]  = {
1  𝑖𝑓 𝑓𝑠𝑖

= 𝑓𝑠𝑗
 

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
  

𝐴

α α
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𝑃 𝐴





 



 



 



 

 

 

 



 

 



 



 

 



𝑛 𝑛 + 1
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𝜎∗

4.3.2.4 Statistical analysis 
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