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Supplementary Table 1 The selected features of three features sets (R, D, and RD) for VOIS of ESO, GTV and EG..
	Name
	Features

	ESO-D
	ESO_V0.94
ESO_dosiomics_original_glcm_Autocorrelation_1.00_binWidth
ESO_D0.80_Gy
ESO_dosiomics _original_glcm_MaximumProbability_1.00_binWidth
ESO_dosiomics _original_glcm_Idn_1.00_binWidth
ESO_dosiomics _original_glcm_DifferenceVariance_1.00_binWidth

	ESO-R
	ESO_radiomics_wavelet-HLL_glrlm_HighGrayLevelRunEmphasis_30_binCount
ESO_radiomics_wavelet-HLH_glrlm_RunLengthNonUniformity_10_binCount
ESO_radiomics_wavelet-HLH_glszm_SizeZoneNonUniformityNormalized_20_binCount
ESO_radiomics_wavelet-HLH_glszm_SmallAreaLowGrayLevelEmphasis_10_binCount
ESO_radiomics_wavelet-HLH_glszm_GrayLevelNonUniformity_10_binCount
ESO_radiomics_wavelet-LHL_firstorder_Mean_10_binCount
ESO_radiomics_wavelet-LLH_gldm_DependenceVariance_10_binCount
ESO_radiomics_wavelet-LHL_firstorder_Skewness_10_binCount
ESO_radiomics_wavelet-HHL_firstorder_Mean_10_binCount
ESO_radiomics_wavelet-HLL_glcm_Correlation_10_binCount
ESO_radiomics_wavelet-LLH_firstorder_Minimum_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Contrast_50_binCount
ESO_radiomics_wavelet-LLH_glszm_SizeZoneNonUniformity_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaEmphasis_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_wavelet-LLH_glcm_ClusterShade_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glcm_Imc1_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_firstorder_Skewness_50_binCount
ESO_radiomics_wavelet-LHH_glrlm_LongRunLowGrayLevelEmphasis_30_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_wavelet-HLL_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_radiomics_wavelet-HLL_glszm_GrayLevelNonUniformity_10_binCount
ESO_radiomics_wavelet-HLL_glrlm_RunVariance_50_binCount
ESO_radiomics_wavelet-LHH_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaEmphasis_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SizeZoneNonUniformity_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceVariance_20_binCount
ESO_radiomics_wavelet-HHL_glszm_SmallAreaEmphasis_10_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_ZoneEntropy_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glrlm_ShortRunLowGrayLevelEmphasis_50_binCount
ESO_radiomics_wavelet-HHL_firstorder_Variance_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Strength_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceEntropy_40_binCount
ESO_radiomics_wavelet-HHL_glcm_ClusterShade_10_binCount
ESO_radiomics_wavelet-LLH_glcm_Correlation_40_binCount

	ESO-RD
	ESO_radiomics_wavelet-HHL_firstorder_Variance_40_binCount
ESO_radiomics_wavelet-HHL_glcm_ClusterShade_10_binCount
ESO_radiomics_wavelet-LHL_firstorder_Skewness_10_binCount
ESO_radiomics_wavelet-LLH_gldm_DependenceVariance_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaEmphasis_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SizeZoneNonUniformity_10_binCount
ESO_radiomics_wavelet-LLH_glcm_Correlation_40_binCount
ESO_radiomics_wavelet-LLH_glcm_ClusterShade_40_binCount
ESO_radiomics_wavelet-LLH_firstorder_Minimum_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Contrast_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Strength_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceEntropy_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceVariance_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SizeZoneNonUniformity_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaEmphasis_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_ZoneEntropy_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glrlm_ShortRunLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glcm_Imc1_20_binCount
ESO_radiomics_wavelet-LHL_firstorder_Mean_10_binCount
ESO_radiomics_wavelet-LHH_glrlm_LongRunLowGrayLevelEmphasis_30_binCount
ESO_dosiomics_original_glcm_Idn_1.00_binWidth
ESO_radiomics_wavelet-LHH_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_dosiomics_original_glcm_DifferenceVariance_1.00_binWidth
ESO_dosiomics_original_glcm_Autocorrelation_1.00_binWidth
ESO_DVH_V0.94
ESO_DVH_D0.80_Gy
ESO_radiomics_wavelet-HHL_glszm_SmallAreaEmphasis_10_binCount

	GTV-D
	GTV_DVH_V50.00Gy
GTV_DVH_V0.99
GTV_dosiomics _original_glcm_Imc1_1.00_binWidth
GTV_dosiomics _original_glcm_Idn_1.00_binWidth
GTV_dosiomics _original_glcm_Contrast_1.00_binWidth
GTV_dosiomics _original_glcm_Autocorrelation_1.00_binWidth
GTV_dosiomics_original_firstorder_Skewness_1.00_binWidth
GTV_DVH_V64.00Gy

	GTV-R
	GTV_radiomics_wavelet-LHH_gldm_DependenceNonUniformityNormalized_50_binCount
GTV_ radiomics _wavelet-LHH_gldm_HighGrayLevelEmphasis_50_binCount
GTV_ radiomics _wavelet-LHL_glszm_GrayLevelVariance_40_binCount
GTV_ radiomics _wavelet-LHL_glszm_SizeZoneNonUniformity_30_binCount
GTV_ radiomics _wavelet-LHL_gldm_DependenceNonUniformityNormalized_30_binCount
GTV_ radiomics _wavelet-LLH_glrlm_RunEntropy_50_binCount
GTV_ radiomics _wavelet-LLH_glrlm_LongRunLowGrayLevelEmphasis_50_binCount
GTV_ radiomics _wavelet-LLH_glrlm_RunEntropy_10_binCount
GTV_ radiomics _wavelet-LLH_glcm_MaximumProbability_20_binCount
GTV_ radiomics _wavelet-LLH_glcm_Imc1_20_binCount
GTV_ radiomics _wavelet-LLH_firstorder_Skewness_40_binCount
GTV_ radiomics _wavelet-LLH_glcm_InverseVariance_30_binCount
GTV_ radiomics _wavelet-LHL_glcm_ClusterShade_10_binCount
GTV_ radiomics _wavelet-LHL_glcm_Autocorrelation_10_binCount
GTV_ radiomics _wavelet-LHL_firstorder_Variance_40_binCount
GTV_ radiomics _wavelet-LLH_glszm_LowGrayLevelZoneEmphasis_50_binCount
GTV_ radiomics _wavelet-LLH_gldm_DependenceVariance_50_binCount
GTV_ radiomics _wavelet-HLL_glcm_ClusterShade_30_binCount
GTV_ radiomics _wavelet-HLL_firstorder_Maximum_40_binCount
GTV_ radiomics _wavelet-HLL_glcm_InverseVariance_20_binCount
GTV_ radiomics _wavelet-HLL_glcm_Correlation_20_binCount
GTV_ radiomics _wavelet-HLL_firstorder_RootMeanSquared_30_binCount
GTV_ radiomics _wavelet-LHH_ngtdm_Coarseness_30_binCount
GTV_ radiomics _wavelet-LHH_firstorder_Uniformity_20_binCount

	GTV-RD
	GTV_dosiomics _original_glcm_Autocorrelation_1.00_binWidth
GTV_dosiomics _original_firstorder_Skewness_1.00_binWidth
GTV_dosiomics _original_glcm_Idn_1.00_binWidth
GTV_radiomics_wavelet-LLH_glcm_Imc1_20_binCount
GTV_radiomics_wavelet-LLH_glcm_MaximumProbability_20_binCount
GTV_radiomics_wavelet-LLH_glcm_InverseVariance_30_binCount
GTV_radiomics_wavelet-LLH_glrlm_RunEntropy_10_binCount
GTV_radiomics_wavelet-LLH_glrlm_LongRunLowGrayLevelEmphasis_50_binCount
GTV_radiomics_wavelet-LLH_glrlm_RunEntropy_50_binCount
GTV_radiomics_wavelet-LLH_glszm_LowGrayLevelZoneEmphasis_50_binCount
GTV_radiomics_wavelet-LLH_gldm_DependenceVariance_50_binCount
GTV_radiomics_wavelet-LHL_firstorder_Variance_40_binCount
GTV_radiomics_wavelet-LHL_glcm_Autocorrelation_10_binCount
GTV_radiomics_wavelet-LHL_glcm_ClusterShade_10_binCount
GTV_radiomics_wavelet-LHL_glszm_SizeZoneNonUniformity_30_binCount
GTV_radiomics_wavelet-LHL_glszm_GrayLevelVariance_40_binCount
GTV_radiomics_wavelet-LHL_gldm_DependenceNonUniformityNormalized_30_binCount
GTV_radiomics_wavelet-LHH_firstorder_Uniformity_20_binCount
GTV_radiomics_wavelet-LHH_gldm_DependenceNonUniformityNormalized_50_binCount
GTV_radiomics_wavelet-LHH_gldm_HighGrayLevelEmphasis_50_binCount
GTV_radiomics_wavelet-LHH_ngtdm_Coarseness_30_binCount
GTV_radiomics_wavelet-HLL_firstorder_RootMeanSquared_30_binCount
GTV_radiomics_wavelet-HLL_firstorder_Maximum_40_binCount
GTV_radiomics_wavelet-HLL_glcm_Correlation_20_binCount
GTV_radiomics_wavelet-HLL_glcm_InverseVariance_20_binCount
GTV_radiomics_wavelet-HLL_glcm_ClusterShade_30_binCount
GTV_DVH_V0.99
GTV_DVH_V50.00Gy
GTV_DVH_V64.00Gy
GTV_dosiomics_GTVZ_original_glcm_Imc1_1.00_binWidth

	EG-D
	ESO_dosiomics_EsophagusGTV_D0.80_Gy
ESO_dosiomics_EsophagusGTV_V0.94
ESO_dosiomics_EsophagusGTV_original_glcm_Autocorrelation_1.00_binWidth
ESO_dosiomics_EsophagusGTV_original_glcm_DifferenceVariance_1.00_binWidth
ESO_dosiomics_EsophagusGTV_original_glcm_Idn_1.00_binWidth
ESO_dosiomics_EsophagusGTV_original_glcm_MaximumProbability_1.00_binWidth
GTV_DVH_V0.99
GTV_DVH_V64.00Gy
GTV_dosiomics_original_firstorder_Skewness_1.00_binWidth
GTV_dosiomics_original_glcm_Autocorrelation_1.00_binWidth
GTV_dosiomics_original_glcm_Contrast_1.00_binWidth
GTV_dosiomics_original_glcm_Idn_1.00_binWidth
GTV_dosiomics_original_glcm_Imc1_1.00_binWidth

	EG-R
	ESO_radiomics_wavelet-HLH_glszm_SmallAreaLowGrayLevelEmphasis_10_binCount
ESO_radiomics_wavelet-HLH_glrlm_RunLengthNonUniformity_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SizeZoneNonUniformity_10_binCount
ESO_radiomics_wavelet-HLL_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_radiomics_wavelet-HLL_glszm_GrayLevelNonUniformity_10_binCount
ESO_radiomics_wavelet-HLL_glrlm_RunVariance_50_binCount
ESO_radiomics_wavelet-HLL_glrlm_HighGrayLevelRunEmphasis_30_binCount
ESO_radiomics_wavelet-HLL_glcm_Correlation_10_binCount
ESO_radiomics_wavelet-LHH_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_radiomics_wavelet-LHH_glrlm_LongRunLowGrayLevelEmphasis_30_binCount
ESO_radiomics_wavelet-LHL_firstorder_Skewness_10_binCount
ESO_radiomics_wavelet-LHL_firstorder_Mean_10_binCount
ESO_radiomics_wavelet-LLH_gldm_DependenceVariance_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaEmphasis_10_binCount
ESO_radiomics_wavelet-LLH_glcm_Correlation_40_binCount
ESO_radiomics_wavelet-HLH_glszm_GrayLevelNonUniformity_10_binCount
ESO_radiomics_wavelet-LLH_glcm_ClusterShade_40_binCount
ESO_radiomics_wavelet-LLH_firstorder_Minimum_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Contrast_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Strength_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceEntropy_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceVariance_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SizeZoneNonUniformity_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaEmphasis_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_ZoneEntropy_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glrlm_ShortRunLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glcm_Imc1_20_binCount
GTV_radiomics_wavelet-HLL_glcm_ClusterShade_30_binCount

	EG-RD
	ESO_radiomics_log-sigma-6-0-mm-3D_ngtdm_Strength_20_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaEmphasis_10_binCount
ESO_DVH_D0.80_Gy
ESO_radiomics_wavelet-LHL_firstorder_Skewness_10_binCount
ESO_radiomics_wavelet-LHH_glrlm_LongRunLowGrayLevelEmphasis_30_binCount
ESO_radiomics_wavelet-LHH_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_radiomics_wavelet-HLL_glcm_Correlation_10_binCount
ESO_radiomics_wavelet-HLL_glrlm_HighGrayLevelRunEmphasis_30_binCount
ESO_radiomics_wavelet-HLL_glrlm_RunVariance_50_binCount
ESO_radiomics_wavelet-HLL_glszm_GrayLevelNonUniformity_10_binCount
ESO_radiomics_wavelet-HLL_glszm_SizeZoneNonUniformityNormalized_10_binCount
ESO_radiomics_wavelet-HLH_glrlm_RunLengthNonUniformity_10_binCount
ESO_radiomics_wavelet-HLH_glszm_GrayLevelNonUniformity_10_binCount
ESO_radiomics_wavelet-HLH_glszm_SmallAreaLowGrayLevelEmphasis_10_binCount
ESO_radiomics_wavelet-HLH_glszm_SizeZoneNonUniformityNormalized_20_binCount
ESO_radiomics_wavelet-HHL_firstorder_Mean_10_binCount
ESO_radiomics_wavelet-HHL_firstorder_Variance_40_binCount
ESO_radiomics_wavelet-HHL_glcm_ClusterShade_10_binCount
ESO_radiomics_wavelet-LHL_firstorder_Mean_10_binCount
ESO_radiomics_wavelet-LLH_gldm_DependenceVariance_10_binCount
ESO_radiomics_wavelet-LLH_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceVariance_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glcm_Imc1_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glrlm_ShortRunLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_ZoneEntropy_20_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaEmphasis_40_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SizeZoneNonUniformity_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_glszm_SmallAreaLowGrayLevelEmphasis_50_binCount
ESO_radiomics_log-sigma-6-0-mm-3D_gldm_DependenceEntropy_40_binCount
GTV_dosiomics_original_glcm_Imc1_1.00_binWidth



Supplementary Table 2 The standard-deviation of the model performance in the training and testing cohorts for nine models. The color is greenner, the values is lower.
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ESO-DGTV-D EG-D ESO-RGTV-R EG-RESO-RDGTV-RDEG-RD

Train 0.021 0.015 0.018 0.022 0.026 0.027 0.023 0.016 0.016

Test 0.049 0.033 0.039 0.046 0.043 0.036 0.045 0.036 0.031

Train 0.027 0.021 0.025 0.023 0.024 0.025 0.025 0.021 0.021

Test 0.046 0.046 0.040 0.044 0.046 0.036 0.036 0.036 0.036

Train 0.053 0.034 0.033 0.032 0.029 0.033 0.028 0.029 0.027

Test 0.065 0.045 0.038 0.056 0.052 0.053 0.050 0.039 0.045

Train 0.077 0.039 0.035 0.045 0.046 0.055 0.052 0.040 0.036

Test 0.121 0.079 0.049 0.071 0.086 0.062 0.074 0.057 0.061

Train 0.036 0.019 0.022 0.027 0.026 0.030 0.032 0.021 0.022

Test 0.074 0.049 0.038 0.050 0.049 0.036 0.045 0.037 0.039

AUC

ACC

Pre

Re

F1


