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Figure S1. Inter-observer agreement of all features of throughflow features. Differences in shading indicate
the reproducibility thresholds adopted from Koo and Li
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Figure S2. Inter-observer agreement of all features of WPD features. Differences in shading indicate the
reproducibility thresholds adopted from Koo and Li
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Figure S3. Inter-observer agreement of all features of angle features. Differences in shading indicate the
reproducibility thresholds adopted from Koo and Li

Frontiers



Supplementary Material

Helicity

® cc2
3 Poor
3 Moderate
[ Good
[ Excellent

NormalizedHelicity_glcm_DifferenceAverage
NormalizedHelicity_glcm_Contrast
NormalizedHelicity_glcm_DifferenceEntropy
MormalizedHelicity_firstorder_Mean
NormalizedHelicity_glcm_Id
NormalizedHelicity_firstorder_90Percentile
NormalizedHelicity_glcm_DifferenceVariance
NormalizedHelicity_firstorder_Median
NormalizedHelicity_firstorder_TotalEnergy
NormalizedH ity_firstorder_Energy
NormalizedHelicity_ngtdm_Complexity
NormalizedHelicity_firstorder_RootMeanSquared
NormalizedHelicity_firstorder_10Percentile
NormalizedHelicity_glcm_Idn
NormalizedHelicity_glcm_Correl. n
NormalizedHelicity_glrim_RunLengthNonUniformity
NormalizedHelicity_glcm_idm
NormalizedHelicity_firstorder_MeanAbsoluteDer n
NormalizedHelicity_glrim_GrayLevelVariance
NormalizedHelicity_firstorder_Variance
NormalizedHelicity_gldm_GraylLevelvariance
NormalizedHelicity_firstorder_RobustMeanAbscluteDeviation
NormalizedHelicity_glszm_GrayLevelVariance
NormalizedHelicity_glem_ClusterTendency
NormalizedHelicity_firstorder_InterquartileRange
NormalizedHelicity_glszm_SizeZoneNonUniformity
NormalizedHelicity_firstorder_Entropy
NormalizedHelicity_glrim_RunEntropy
NormalizedHelicity firstorder Skewness
NormalizedHelicity_glrim_GrayLevelNenUniformityNormalized
NormalizedHelicity_gldm_DependenceNonUniformity
NormalizedHelicity_ngtdm_Coarseness
NormalizedHelicity_firstorder_Uniformity
NormalizedHelicity_glszm_GrayLevelNonUniformityNormalized
NormalizedHelicity_glrim_GrayLevelNonUniformity
NormalizedHelicity_gldm_GrayLevelNonUniformity
NormalizedHelicity_glcm_InverseVariance
NormalizedHelicity_firstorder_Maximum
NormalizedHelicity_ngtdm_Contrast
NormalizedHelicity_glszm_GrayLevelNonUniformity
NormalizedHelicity_glszm_ZoneEntropy
NormalizedHelicity_gldm_DependenceEntropy
icity_gldm_Higl ylLev

NormalizedHelicity_glrlm_HighGrayLevelRunEmphasis
NormalizedHelicity_glrim_ShortRunHighGrayLevelEmphasis
NormalizedHelicity_glrim_LongRunHighGrayLevelEmphasis
NormalizedHelicity_glszm_HighGrayLevelZoneEmphasis
NormalizedHelicity_ngtdm_Busyness
NormalizedHelicity_firstorder_Kurtosis
felicity_gldm_SmallDep ighGrayLev i
di ity_glszm 11, fighGrayLevel
NermalizedHelicity_ngtdm_Strength
NormalizedHelicity_firstorder Range
NoermalizedHelicity_firstorder_Minimum
NormalizedHelicity_glszm_LargeAreaHighGrayLevelEmphasis
MNormalizedHelicity_gldm_LargeDependenceHighGrayLevelEmphasis
i felicity_glszm_LargeAr
NormalizedHelicity_gldm_LargeDependenceEmphasis
NermalizedHelicity_glrim_RunPercentage
NormalizedHelicity_glrim_LongRunEmphasis
NormalizedHelicity_glrim_ShortRunEmphasis
NormalizedHelicity_glszm_ZonePercentage
NormalizedHelicity_glrim_RunLengthNonUniformityNormalized
NormalizedHelicity_gldm_SmallDependenceEmphasis
NormalizedHelicity_glszm_ZoneVariance
NormalizedHelicity_glrim_RunVariance
NormalizedHelicity_gldm_DependenceVariance
NormalizedHelicity_gldm_DependenceNonUniformityNormalized
NormalizedHelicity_glszm_LowGrayLevelZoneEmphasis
NormalizedHelicity_glszm_SmallAreaEmphasis
NormalizedHelicity_glrim_ShortRunLowGrayLevelEmphasis

i ! ity_glszm_Size: iformity i
NormalizedHelicity_glrim_LowGrayLevelRunEmphasis
NormalizedHelicity_gldm_SmallDependenceLowGrayLevelEmphasis
NormalizedHelicity_gldm_LowGrayLevelEmphasis
MormalizedHelicity_glszm_Small LowGrayLevelE
NormalizedHelicity_glrim_LongRunLowGrayLevelEmphasis
dHelicity_glszm_Larg owGrayLevelEmphasis
NormalizedHelicity_gldm_LargeDep owGrayLew i

+bdbbdboqp¢ b oy

44 ?1??1?0#61?’#?0Odb‘i&,qpo+

t

Nor el

0.0 0.2 0.4 0.6 0.8 10
icc

Figure S4. Inter-observer agreement of all features of helicity features. Differences in shading indicate
the reproducibility thresholds adopted from Koo and Li




Supplementary Material

Vorticity

® Icc2
3 Poor
[ Moderate
[ Good
[ Excellent

Vorticity_firstorder_90Percentile
Vorticity_firstorder_MeanAbsoluteDeviation
Vorticity_firstorder_RootMeanSquared
Vorticity_firstorder_RobustMeanAbsoluteDeviation
Vorticity_firstorder_Energy
Vorticity_firstorder_TotalEnergy
Vorticity_firstorder_Entropy
Vorticity_glem_ClusterTendency
Vorticity_firstorder_InterquartileRange
Vorticity_glcm_ldm
Vorticity_glem_Id
Vorticity_firstorder_Variance
Vorticity_glrim_RunPercentage
Vorticity_gldm_GrayLevelVariance
Vorticity_glrim_GrayLevelNonUniformityNormalized
Vorticity_glrim_RunLengthNonUniformityNormalized
Vorticity_firstorder_Uniformity
Vorticity_glcm_DifferenceAverage
Vorticity_glszm_ZonePercentage
Vorticity_gldm_LargeDependenceEmphasis
Vorticity_glrim_GrayLevelvariance
Vorticity_glcm_DifferenceEntropy
Vorticity_firstorder_Mean
Vorticity_glrlm_shortRunEmphasis
Vorticity_gldm_SmallDependenceEmphasis
Vorticity_gldm_DependenceEntropy
Vorticity_firstorder_Median
Vorticity_glrim_LongRunEmphasis
Vorticity_gldm_GrayLevelNonUniformity
Vorticity_glrim_RunLengthNonUniformity
Vorticity_glrim_RunEntropy
Vorticity_firstorder_l0Percentile
Vorticity_ngtdm_Strength
Vorticity_glrim_RunVariance
Vorticity_glrim_GrayLevelNonUniformity
Vorticity_glszm_GraylLevelVariance
Vorticity_firstorder_Maximum
Vorticity_gldm_DependenceNonUniformity
Vorticity_glszm_SizeZoneNonUniformity
Vorticity_glem_Correlation
Vorticity_glszm_LargeAreaEmphasis
Vorticity_ngtdm_Coarseness
Vorticity_glszm_ZoneEntropy
Vorticity_glszm_ZoneVariance
Vorticity_glszm_GrayLevelNonUniformityNormalized
Vorticity_glem_InverseVariance
Vorticity_firstorder_Range
Vorticity_gldm_DependenceNonUniformityNormalized
Vorticity_glcm_Contrast
Vorticity_ngtdm_Complexity
Vorticity_gldm_Dependencevariance
Vorticity_ngtdm_Contrast
Vorticity_glszm_GrayLevelNonUniformity
Vorticity_glszm_SizeZoneNenUniformityNormalized
Vorticity_glszm_LargeAreaLowGrayLevelEmphasis
Vorticity_ngtdm_Busyness
Vorticity_glrim_LongRunLowGrayLevelEmphasis
Vorticity_firstorder_Minimum

e MAAL XX T I Y T YT F YR PP S

* ¢¢+ ‘“‘“‘“¢“‘1P

Vorticity_gldm_LargeDep elowGrayLev

Vorticity_glszm_LargeAreaHighGrayLevelEmphasis
Vorticity_glcm_DifferenceVariance
Vorticity_glszm_SmallAreaEmphasis
Vorticity_glszm_LowGrayLevelZoneEmphasis
Vorticity_glem_Idn

Vorticity_firstorder_Skewness
Vorticity_glrim_LowGrayLevelRunEmphasis
Vorticity_gldm_LowGrayLevelEmphasis
Vorticity_glszm_SmallAreaHighGrayLevelEmphasis
Vorticity_glszm_HighGrayLevelZoneEmphasis
Verticity_gldm_SmallDependenceHighGrayLevelEmphasis
Vorticity_glrim_ShortRunLowGrayLevelEmphasis
Vorticity_glrim_ShortRunHighGrayLevelEmphasis
Vorticity_glrim_HighGraylLevelRunEmphasis
Vorticity_gldm_HighGrayLevelEmphasis
Vorticity_gldm_SmallDependenceLowGrayLevelEmphasis
Vorticity_glrim_LongRunHighGrayLevelEmphasis

Vorticity_gldm_LargeDep g ylLev
Vorticity_glszm_SmallAreaLowGrayLevelEmphasis
Vorticity_firstorder_Kurtosis

1.0

Figure S5. Inter-observer agreement of all features of vorticity features. Differences in shading indicate
the reproducibility thresholds adopted from Koo and Li
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Figure S6. Inter-observer agreement of all features of shape features. Differences in shading indicate the
reproducibility thresholds adopted from Koo and Li

1.0.2 Inter Scanner Reproducibilty
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Figure S7. Inter-scanner agreement of all features of throughflow features. Differences in shading indicate
the reproducibility thresholds adopted from Koo and Li
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Figure S8. Inter-scanner agreement of all features of WPD features. Differences in shading indicate the
reproducibility thresholds adopted from Koo and Li
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Figure S9. Inter-scanner agreement of all features of angle features. Differences in shading indicate the
reproducibility thresholds adopted from Koo and Li
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Figure S10. Inter-scanner agreement of all features of helicity features. Differences in shading indicate
the reproducibility thresholds adopted from Koo and Li

10



Supplementary Material

Vorticity

@® Icc2
3 Poor
[ Moderate
[ Good
[ Excellent

Vorticity_gldm_DependenceNonUniformity
Vorticity_glrim_GrayLevelNonUniformity
Vorticity_glrim_RunEntropy
Vorticity_ngtdm_Coarseness
Vorticity_firstorder_S0Percentile
Vorticity_firstorder_RootMeanSguared
Vorticity_glem_Correlation
Vorticity_firstorder_MeanAbsoluteDeviation
Vorticity_firstorder_RobustMeanAbsoluteDeviation
Vorticity_firstorder_InterquartileRange
Vorticity_gldm_GrayLevelNonUniformity
Vorticity_firstorder_Entropy
Vorticity_firstorder_Maximum
Vorticity_gldm_GrayLevelVariance
Vorticity_glem_ClusterTendency
Vorticity_firstorder_Variance
Vorticity_firstorder_Mean
Vorticity_firstorder_Median
Vorticity_firstorder_Energy
Vorticity_firstorder_TotalEnergy
Vorticity_firstorder_Range
Vorticity_glrim_GrayLevelVariance
Vorticity_gldm_SmallDependenceEmphasis
Vorticity_glrim_GrayLevelNonUniformityNormalized
Vorticity_glszm_ZonePercentage
Vorticity_glrim_RunLengthNonUniformity
Vorticity_gldm_DependenceEntropy
Vorticity_glcm_DifferenceAverage
Vorticity_glem_DifferenceEntropy
Vorticity_ngtdm_Strength
Vorticity_glszm_GraylLevelvariance
Vorticity_firstorder_l0Percentile
Vorticity_firstorder_Uniformity
Vorticity_glszm_SizeZoneNonUniformity
Vorticity_glem_ldm
Vorticity_glrim_RunLengthNonUniformityNormalized
Vorticity_ngtdm_Contrast
Vorticity_glszm_GrayLevelNonUniformityNormalized
Vorticity_glszm_SizeZoneNonUniformityNormalized
Vorticity_glem_Id

Vorticity_glem_Contrast
Vorticity_glszm_SmallAreaEmphasis
Vorticity_glrim_ShortRunLowGrayLevelEmphasis
Vorticity_glszm_ZoneEntropy
Vorticity_glrim_RunPercentage
Vorticity_gldm_sSmallDependenceLowGrayLevelEmphasis
Vorticity_glrim_ShortRunEmphasis
Vorticity_firstorder_Minimum
Vorticity_gldm_LargeDependenceEmphasis
Vorticity_glszm_GrayLevelNonUniformity
Vorticity_glcm_Differencevariance
Vorticity_glem_ldn
Vorticity_glszm_LowGrayLevelZoneEmphasis
Vorticity_ngtdm_Complexity
Vorticity_glszm_SmallAreaLowGrayLevelEmphasis
Vorticity_glszm_ZoneVariance
Vorticity_glrim_LowGrayLevelRunEmphasis
Vorticity_glszm_HighGrayLevelZoneEmphasis
Vorticity_gldm_LowGrayLevelEmphasis
Vorticity_glszm_LargeAreaEmphasis
Vorticity_glrim_ShortRunHighGrayLevelEmphasis
Vorticity_glrim_HighGrayLevelRunEmphasis
Verticity_gldm_SmallDependenceHighGrayLevelEmphasis
Vorticity_glszm_SmallAreaHighGrayLevelEmphasis
Vorticity_gldm_DependenceVariance
Vorticity_gldm_HighGrayLevelEmphasis
Vorticity_glrim_RunVariance
Vorticity_gldm_LargeDep eLowGrayLev i
Vorticity_glrim_LongRunEmphasis
Vorticity_glszm_LargeAreaHighGrayLevelEmphasis
Vorticity_firstorder_Kurtosis
Vorticity_glcm_InverseVariance
Vorticity_gldm_LargeDep g ylLev i
Vorticity_glrim_LongRunHighGrayLevelEmphasis
Vorticity_ngtdm_Busyness
Vorticity_gldm_DependenceNonUniformityNormalized
Vorticity_glrim_LongRunLowGrayLevelEmphasis
Vorticity_glszm_LargeAreaLowGrayLevelEmphasis
Vorticity_firstorder_Skewness

0.8 1.0

Figure S11. Inter-scanner agreement of all features of vorticity features. Differences in shading indicate
the reproducibility thresholds adopted from Koo and Li
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Figure S12. Inter-scanner agreement of all features of shape features. Differences in shading indicate the
reproducibility thresholds adopted from Koo and Li.
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