[bookmark: _GoBack]Supplementary 

Table 1. CT Imaging Protocol Parameters
	项目
	参数

	Tube Voltage (kVp)
	140(96%); 120 (4%);

	Tube Current (mA)
	203 (55.4%); 154 (37.5%); Unknown (7.1%);

	Slice Thickness (mm)
	3

	CT Manufacturer
	Philips (60.2%); SIEMENS (39.8%);

	Model Name
	Brilliance Big Bore; SOMATOM Definition AS; 






Table 2. MR Imaging Protocol Parameters
	Sequence
	PS (mm)
	TE (ms)
	FOV (mm)
	FA (o)
	ST (mm)

	T1
	0.500.08
	7-14
	200×220-280×280
	80-150
	4.5-6.5

	T1C
	0.520.08
	2-22
	200×200-280×280
	75-150
	4.5-6.5

	T2
	0.510.10
	80-125
	200×220-280×280
	90-150
	4.5-6.5


PS, pixel spacing; TE, echo time; FOV, field of view; FA, flip angle; ST, slice thickness; T1, T1-weighted sequence; T2, T2-weighted sequence; T1C, T1-weighted contrast-enhanced sequence. T1C: Approximately 40 seconds after intravenous injection of 0.1 mmol/kg Gd-DTPA, enhanced T1-weighted images in the transverse and sagittal axes were obtained.


Table3.  Radiomics feature extractor setting
Radiomic features were extracted using the PyRadiomics library (version 3.1.0). The extraction was performed on the gross tumor volume (GTV) regions for each imaging modality (T1WI, T2WI, T1WI+C, and CT). The following feature classes were extracted:
	imageType
	featureClass
	setting

	Original:
LoG:sigma: [3.0,5.0]
Wavelet: {}
Gradient: {}
SquareRoot: {}
Logarithm: {}
Exponential: {}
Square: {}
	shape
firstorder
glcm
glrlm
glszm
gldm
ngtdm
	interpolator: 'sitkBSpline'
resampledPixelSpacing: [1, 1, 1]
binWidth: 25
voxelArrayShift: 300
label: 1
additionalInfo: false





Table 4. Features Selected from Multimodal Data
	Modal
	Features

	CT
	wavelet-LHL_ngtdm_Busyness,wavelet-HHL_glszm_LargeAreaHighGrayLevelEmphasis,square_firstorder_RootMeanSquared,log-sigma-3-0-mm-3D_gldm_GrayLevelNonUniformity,square_firstorder_Kurtosis,log-sigma-3-0-mm-3D_glrlm_RunVariance,wavelet-LLL_glcm_Imc1,logarithm_firstorder_90Percentile,wavelet-HHH_glrlm_HighGrayLevelRunEmphasis,wavelet-LLL_firstorder_Variance,wavelet-HHH_glrlm_GrayLevelVariance,log-sigma-5-0-mm-3D_glszm_SizeZoneNonUniformity,logarithm_firstorder_Kurtosis,log-sigma-3-0-mm-3D_glcm_ClusterProminence,wavelet-LHL_glrlm_RunEntropy,gradient_firstorder_RobustMeanAbsoluteDeviation,wavelet-LHL_glrlm_LongRunHighGrayLevelEmphasis,original_firstorder_Variance,wavelet-LLH_firstorder_Maximum,wavelet-LHH_glcm_SumAverage,wavelet-HLL_glszm_SmallAreaEmphasis,wavelet-LHL_firstorder_Kurtosis,log-sigma-5-0-mm-3D_glcm_JointEnergy,log-sigma-5-0-mm-3D_glszm_LargeAreaLowGrayLevelEmphasis,log-sigma-3-0-mm-3D_glszm_ZoneEntropy,log-sigma-5-0-mm-3D_firstorder_Variance,wavelet-LLL_glszm_LargeAreaLowGrayLevelEmphasis,wavelet-HHL_glcm_JointAverage,squareroot_firstorder_MeanAbsoluteDeviation,wavelet-LHH_firstorder_Mean

	MR
	log-sigma-3-0-mm-3D_glszm_ZonePercentage_T1,log-sigma-5-0-mm-3D_glcm_ClusterTendency_T1,wavelet-HHH_firstorder_InterquartileRange_T1,log-sigma-3-0-mm-3D_glcm_ClusterTendency_T1,squareroot_firstorder_Kurtosis_T1,wavelet-LLL_glrlm_ShortRunHighGrayLevelEmphasis_T1,original_firstorder_Minimum_T1,wavelet-LHL_glcm_Autocorrelation_T1,wavelet-LHL_glszm_ZoneEntropy_T1,wavelet-HHH_glcm_DifferenceVariance_T1,wavelet-HHL_glrlm_ShortRunHighGrayLevelEmphasis_T1,gradient_firstorder_MeanAbsoluteDeviation_T1,wavelet-LHH_gldm_SmallDependenceHighGrayLevelEmphasis_T1,wavelet-LHL_glcm_Imc1_T1,log-sigma-5-0-mm-3D_firstorder_Median_T1,wavelet-LHL_firstorder_Skewness_T1,wavelet-LHH_glcm_SumSquares_T1,log-sigma-3-0-mm-3D_glcm_MaximumProbability_T1,wavelet-LHL_glszm_SmallAreaLowGrayLevelEmphasis_T1,wavelet-LLH_firstorder_MeanAbsoluteDeviation_T1,log-sigma-5-0-mm-3D_gldm_DependenceVariance_T1,gradient_firstorder_Minimum_T1,wavelet-HHL_glszm_SmallAreaEmphasis_T1,log-sigma-5-0-mm-3D_glszm_GrayLevelVariance_T1,wavelet-HLL_glszm_ZonePercentage_T1,original_shape_Flatness_T1,wavelet-HLH_glcm_JointEntropy_T1,wavelet-LHL_firstorder_RootMeanSquared_T1,wavelet-HLL_glcm_Autocorrelation_T1,logarithm_firstorder_MeanAbsoluteDeviation_T1,squareroot_firstorder_Skewness_T1C,wavelet-LHL_firstorder_Minimum_T1C,gradient_firstorder_RobustMeanAbsoluteDeviation_T1C,log-sigma-3-0-mm-3D_glcm_ClusterProminence_T1C,wavelet-LHH_gldm_LargeDependenceEmphasis_T1C,squareroot_firstorder_Kurtosis_T1C,wavelet-HLL_glszm_SizeZoneNonUniformityNormalized_T1C,wavelet-HHL_glrlm_LongRunEmphasis_T1C,logarithm_firstorder_Skewness_T1C,wavelet-HLH_glszm_GrayLevelNonUniformity_T1C,gradient_firstorder_MeanAbsoluteDeviation_T1C,wavelet-LHH_glcm_Idmn_T1C,log-sigma-3-0-mm-3D_glrlm_GrayLevelVariance_T1C,wavelet-HHH_firstorder_Variance_T1C,wavelet-LHL_glszm_ZoneEntropy_T1C,wavelet-LHH_firstorder_10Percentile_T1C,squareroot_firstorder_Minimum_T1C,wavelet-HHH_firstorder_InterquartileRange_T1C,wavelet-LHL_firstorder_Skewness_T1C,wavelet-HLH_glszm_GrayLevelVariance_T1C,log-sigma-5-0-mm-3D_glrlm_RunLengthNonUniformity_T1C,wavelet-LLL_glszm_GrayLevelNonUniformityNormalized_T1C,wavelet-LHL_glcm_Autocorrelation_T1C,wavelet-LHL_glcm_ClusterProminence_T1C,wavelet-HLH_glcm_MCC_T1C,log-sigma-3-0-mm-3D_glszm_SmallAreaEmphasis_T1C,wavelet-LLL_glrlm_ShortRunEmphasis_T1C,log-sigma-3-0-mm-3D_glszm_LargeAreaLowGrayLevelEmphasis_T1C,wavelet-HHL_gldm_LargeDependenceEmphasis_T1C,wavelet-LHL_glszm_SizeZoneNonUniformityNormalized_T1C,squareroot_glrlm_ShortRunHighGrayLevelEmphasis_T2,log-sigma-3-0-mm-3D_glcm_JointEntropy_T2,wavelet-HHH_glrlm_LongRunEmphasis_T2,wavelet-HLL_ngtdm_Complexity_T2,wavelet-LLH_glcm_ClusterTendency_T2,wavelet-LLL_glrlm_ShortRunEmphasis_T2,wavelet-LHL_glszm_SizeZoneNonUniformityNormalized_T2,wavelet-LHL_gldm_SmallDependenceHighGrayLevelEmphasis_T2,wavelet-HHL_firstorder_Kurtosis_T2,wavelet-LHH_firstorder_RootMeanSquared_T2,wavelet-HHL_firstorder_Variance_T2,wavelet-LHH_glszm_SmallAreaLowGrayLevelEmphasis_T2,wavelet-HLH_glrlm_ShortRunHighGrayLevelEmphasis_T2,log-sigma-5-0-mm-3D_glrlm_RunPercentage_T2,log-sigma-3-0-mm-3D_firstorder_10Percentile_T2,log-sigma-3-0-mm-3D_glcm_SumSquares_T2,wavelet-LHH_glszm_GrayLevelVariance_T2,wavelet-HLL_firstorder_Skewness_T2,squareroot_firstorder_Minimum_T2,log-sigma-3-0-mm-3D_firstorder_90Percentile_T2,wavelet-LLH_ngtdm_Contrast_T2,log-sigma-5-0-mm-3D_glrlm_ShortRunLowGrayLevelEmphasis_T2,wavelet-HHL_glszm_SizeZoneNonUniformityNormalized_T2,wavelet-LHH_firstorder_RobustMeanAbsoluteDeviation_T2,wavelet-HHL_glcm_SumSquares_T2,wavelet-HLL_glcm_Imc2_T2,log-sigma-5-0-mm-3D_glrlm_RunVariance_T2,wavelet-LHL_firstorder_Range_T2,gradient_gldm_LargeDependenceEmphasis_T2,log-sigma-5-0-mm-3D_glszm_SizeZoneNonUniformityNormalized_T2

	Dose
	axial_172,coronal_307,sagittal_161,axial_373,sagittal_104,coronal_447,axial_94,axial_468,axial_129,coronal_55,axial_80,axial_37,sagittal_48,sagittal_17,sagittal_46,axial_19,axial_220,sagittal_320,axial_142,sagittal_15,axial_484,axial_25,axial_354,coronal_394,axial_448,axial_48,axial_478,sagittal_213,axial_161,axial_134




Supplementary A: Dose Feature Extractor
Let  denote a patient，and the corresponding multi-view dose distribution maps be defined as

where , represents the slice sequence from view  
Here,  denotes the number of slices, C is the number of channels, and H,W are the spatial dimensions. Since the dose distribution maps are single-channel grayscale images, each slice was replicated across three channels to match the input requirements of the ResNet-18 backbone (C=3).
Step 1. Feature extraction 
Each slice is processed by a pre-trained ResNet-18 feature extractor (with the average pooling and fully connected layers removed), yielding

where  denotes the i-th slice of patient p in view  ,  represents the CNN backbone mapping, and the output is a 512-dimensional deep feature vector.
Step 2. Slice-level pooling (Global Average Pooling across slices).
The slice-level features for each view are averaged along the slice dimension:

where ​ denotes the number of slices in view v, and the overline  denotes the mean feature vector obtained by averaging across slices. This yields one global representation  for each view.
Step 3. Multi-view feature fusion 
The patient-level representation is obtained by concatenating the three view-specific features:

where  denotes vector concatenation.
Step 4. Feature matrix construction
The feature set for all patients is constructed as

where  denotes the ground-truth label and，is the unique patient identifier。The final patient-level feature matrix is thus



