Appendix A. Supplementary Material

In this section, we provide additional figures and tables that support the findings and analysis presented in the main paper.
Appendix A.l. Acquisition Parameters and Experiment Splits

Table A.1: Acquisition parameters and experiment splits per dataset used in our experiments.

Dataset FastMRI Knee FastMRI Brain Calgary Campinas
Field Strength 1.5T & 3.0T 1.5T & 3.0T 3.0T
Sequence PD ! with and T1-w 2, Tl-w post contrast, Tlow
without fat suppression T2-w, FLAIR
Subjects Healthy or Healthy or Presumed
Abnormality present Pathology present healthy
Acquisition Cartesian Cartesian Cartesian
Fully Sampled Yes Yes Yes
Subsampling Phase and slice Phase and slice Phase and slice
Directions encoding directions encoding directions encoding directions
No. Coils 15 2-24 12
No. Volumes 1172 5846 67
No. Slices 41877 92574 10452
Split size  Training 973 /34742 4469 / 70748 40 / 6240
(No. volumes/ Validation 100/ 3587 686 / 10880 14 /2184
No. slices) Test 99 /3548 691 /10946 13 /2028

Proton Density
Weighted
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Appendix A.2. Scheme-Specific Setup Experiments Results
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Figure A.1: Representative reconstruction of a sample from the Calgary Campinas test set obtained from the scheme-specific experiments. For the ground truth
image the RSS method was applied on the fully sampled k-space. For each subsampling scheme, we retrospectively applied subsampling masks as shown in rows
2, 4, 6 (with accelerations factors of 2, 4, 8, respectively) onto the fully sampled k-space. Rows 1, 3, 5 illustrate the RSS reconstructed k-space output from each
model. Quantitative metrics against the ground truth are inscribed on the top left of each reconstruction. Note that the right 15% portion of the k-space was not
collected and therefore subsampling masks were zero-filled accordingly.
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Table A.2: Scheme-specific experiments average results on the test sets. Bold numbers indicate the best across subsampling schemes.

Acceleration Factor (R)

Subsampling
Dataset 2 4 8

Scheme
SSIM pSNR SNR HFEN; HFEN, NMSE SSIM pSNR SNR HFEN; HFEN, NMSE SSIM pSNR SNR HFEN; HFEN, NMSE

Random Rect. 0.948 41.8 25.7 0.186 0.049 0.003 0.910 38.0 22.1 0.384 0.240 0.007 0.864 34.1 18.4 0.633 0.756 0.015
Equispaced Rect. 0.945 41.8 25.7 0.184 0.048 0.003 0.913 38.5 22.6 0.350 0.192 0.006 0.866 34.2 18.6 0.613 0.675 0.014
Equispaced+ Rect. 0.951 42.5 26.4 0.167 0.039 0.003 0.914 38.5 22.6 0.352 0.196 0.006 0.871 34.7 19.1 0.580 0.600 0.013

FastMRI ~ Gaussian 1D 0.954 42.5 26.4 0.121 0.020 0.003 0.920 39.1 23.1 0.288 0.122 0.005 0.885 35.9 20.2 0.498 0.411 0.010
Knee VDPD 0.959 43.9 27.7 0.082 0.013 0.002 0.938 41.6 25.5 0.113 0.020 0.004 0.918 39.6 23.4 0.170 0.039 0.005
Gaussian 2D 0.959 43.5 27.3 0.076 0.011 0.003 0.935 40.9 24.7 0.113 0.021 0.004 0.916 39.2 23.0 0.181 0.043 0.006

Radial 0.956 43.3 27.1 0.096 0.015 0.003 0.935 41.1 24.9 0.149 0.030 0.004 0.916 39.3 23.1 0.211 0.058 0.005

Spiral 0.957 435 27.3 0.096 0.015 0.003 0.937 41.3 25.0 0.151 0.031 0.004 0.919 39.5 23.3 0.205 0.055 0.005

Random Rect. 0.970 42.8 26.1 0.223 0.052 0.002 0.944 37.8 21.4 0.539 0.466 0.007 0.903 32.4 16.3 1.000 1.999 0.026
Equispaced Rect. 0.969 43.0 26.2 0.202 0.040 0.002 0.949 389 224 0.441 0.280 0.006 0.911 33.3 17.2 0.887 1.443 0.020
Equispaced+ Rect. 0.972 43.7 27.0 0.187 0.033 0.002 0.949 38.9 22.5 0.449 0.297 0.006 0912 33.6 17.4 0.868 1.394 0.019

FastMRI ~ Gaussian 1D 0.972 43.4 26.7 0.174 0.027 0.002 0.950 38.9 22.3 0.442 0.284 0.006 0.920 344 18.1 0.765 1.012 0.016
Brain VDPD 0.977 45.2 28.3 0.098 0.008 0.001 0.966 42.8 25.9 0.134 0.014 0.002 0.954 40.5 23.7 0.199 0.030 0.004
Gaussian 2D 0.976 44.5 27.6 0.090 0.007 0.002 0.965 42.0 25.2 0.131 0.013 0.003 0.953 40.0 23.2 0.237 0.046 0.004

Radial 0.973 44.1 27.2 0.133 0.013 0.002 0.962 41.7 24.9 0.207 0.035 0.003 0.950 39.3 22.6 0.315 0.105 0.005

Spiral 0.975 445 27.6 0.128 0.012 0.002 0.964 42.2 253 0.198 0.031 0.003 0.953 40.1 23.3 0.259 0.058 0.004

Random Rect. 0.967 38.5 252 0.252 0.091 0.003 0.913 32.5 19.5 0.653 0.738 0.014 0.834 28.4 15.2 1.150 2.375 0.035
Equispaced Rect. 0.968 39.1 25.8 0.229 0.070 0.003 0.925 33.4 20.5 0.573 0.553 0.011 0.853 29.2 16.2 1.015 1.829 0.028
Equispaced+ Rect. 0.974 40.5 27.0 0.194 0.046 0.002 0.928 33.8 20.8 0.553 0.507 0.010 0.851 29.2 16.2 1.029 1.837 0.028

Calgary Gaussian 1D 0.973 39.6 26.3 0.160 0.033 0.003 0.935 34.3 21.2 0.450 0.329 0.009 0.854 29.1 16.1 1.018 1.829 0.029
Campinas VDPD 0.981 42.8 29.2 0.065 0.005 0.001 0.966 39.0 25.5 0.118 0.016 0.003 0.949 36.3 23.0 0.231 0.067 0.005
Gaussian 2D 0.980 42.3 28.7 0.066 0.005 0.001 0.963 38.5 25.1 0.130 0.020 0.003 0.940 35.2 22.0 0.315 0.136 0.007

Radial 0.976 41.4 27.8 0.102 0.011 0.002 0.960 37.8 24.4 0.200 0.048 0.004 0.933 34.2 21.1 0.390 0.225 0.009

Spiral 0.976 41.5 27.9 0.096 0.010 0.002 0.960 38.0 24.6 0.198 0.045 0.004 0.933 34.5 21.4 0.389 0.209 0.008
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Appendix A.3. Multi-Scheme Setup Experiments Results

Table A.3: Multi-scheme experiments average results on the test sets. Bold numbers indicate the best across subsampling schemes.

Acceleration Factor (R)

Subsampling
Dataset 2 4 8

Scheme

SSIM pSNR SNR HFEN; HFEN, NMSE SSIM pSNR SNR HFEN; HFEN, NMSE SSIM pSNR SNR HFEN; HFEN, NMSE

Random Rect.  0.949 42.0 259 0.181 0.045 0.003 0.912 383 22.3 0.368 0.213 0.006 0.870 34.6 18.8 0.596 0.650 0.013
Equispaced Rect. 0.946 42.0 25.9 0.178 0.045 0.003 0.915 38.8 22.8 0.334 0.169 0.006 0.872 34.8 19.0 0.576 0.571 0.013
Equispaced+ Rect. 0.952 42.7 26.6 0.162 0.037 0.003 0.917 38.8 22.9 0.335 0.173 0.006 0.878 35.2 19.5 0.543 0.503 0.012

FastMRI ~ Gaussian ID  0.955 42.7 26.5 0.118 0.020 0.003 0.921 39.3 23.2 0.278 0.112 0.005 0.889 36.4 20.5 0.466 0.345 0.009
Knee VDPD 0.959 43.6 27.4 0.086 0.014 0.003 0.938 41.4 25.2 0.116 0.022 0.004 0.918 39.5 23.3 0.169 0.039 0.005
Gaussian 2D 0.959 43.4 27.1 0.079 0.012 0.003 0.934 40.6 24.3 0.116 0.022 0.005 0.916 39.0 22.7 0.181 0.044 0.006

Radial 0.955 43.3 27.0 0.101 0.016 0.003 0.935 41.1 24.9 0.153 0.032 0.004 0.917 39.3 23.1 0.213 0.059 0.006

Spiral 0.957 43.4 272 0.100 0.016 0.003 0.937 41.3 25.0 0.150 0.030 0.004 0.920 39.6 23.4 0.201 0.053 0.005

Random Rect.  0.971 43.1 26.3 0.213 0.047 0.002 0.947 383 21.8 0.504 0.395 0.007 0.912 33.3 17.2 0.899 1.562 0.021
Equispaced Rect. 0.969 43.0 26.3 0.209 0.043 0.002 0.949 38.8 22.3 0.457 0.303 0.006 0.913 334 17.3 0.876 1.403 0.019
Equispaced+ Rect. 0.973 43.9 27.1 0.185 0.031 0.002 0.950 39.1 22.6 0.445 0.291 0.006 0.915 33.9 17.7 0.840 1.290 0.018

FastMRI ~ Gaussian 1D 0.972 43.4 26.6 0.178 0.028 0.002 0.949 38.8 22.3 0.450 0.290 0.006 0.922 34.6 18.3 0.748 0.939 0.015
Brain VDPD 0.977 45.1 28.2 0.101 0.009 0.001 0.966 42.6 25.8 0.140 0.015 0.003 0.953 40.4 23.6 0.208 0.034 0.004
Gaussian 2D 0.976 44.2 27.4 0.093 0.007 0.002 0.964 41.8 25.0 0.134 0.014 0.003 0.952 40.0 23.2 0.229 0.043 0.004

Radial 0973 44.1 27.3 0.142 0.015 0.002 0.962 41.8 25.0 0.208 0.036 0.003 0.952 39.4 22.8 0.323 0.118 0.005

Spiral 0974 444 27.6 0.141 0.016 0.002 0.964 423 255 0.195 0.030 0.003 0.954 40.3 23.5 0.276 0.073 0.004

Random Rect.  0.970 39.3 26.0 0.223 0.071 0.003 0.925 33.4 204 0.569 0.567 0.011 0.856 29.4 16.2 0.998 1.836 0.029
Equispaced Rect. 0.971 39.7 263 0.211 0.057 0.003 0.932 34.1 21.1 0.519 0.452 0.009 0.868 30.0 16.9 0915 1.489 0.024
Equispaced+ Rect. 0.976 41.0 27.6 0.177 0.037 0.002 0.937 34.6 21.6 0.492 0.400 0.008 0.870 30.1 17.1 0.904 1.433 0.023

Calgary  Gaussian ID  0.975 40.1 26.7 0.147 0.027 0.002 0.941 34.8 21.8 0.408 0.270 0.008 0.875 30.0 17.0 0.881 1.373 0.023
Campinas VDPD 0.981 42.7 29.1 0.066 0.005 0.001 0.965 38.8 25.3 0.121 0.017 0.003 0.947 36.0 22.7 0.244 0.075 0.006
Gaussian 2D 0.980 42.2 28.6 0.067 0.005 0.001 0.963 38.4 25.0 0.131 0.021 0.003 0.938 35.0 21.8 0.332 0.152 0.007

Radial 0.977 41.5 27.9 0.097 0.010 0.002 0.960 37.8 24.4 0.204 0.051 0.004 0.932 34.1 21.0 0.407 0.242 0.009

Spiral 0.977 41.7 28.1 0.094 0.009 0.002 0.961 38.3 24.9 0.194 0.043 0.003 0.936 34.8 21.7 0.378 0.194 0.008

Appendix A.4. Comparison of Scheme-Specific Setup vs Multi-Scheme Setup

In Figure we present a comparison between the Scheme-Specific Setup and Multi-Scheme Setup in terms of quantitative
results. Violin plots are employed to visualize the variations in evaluation metrics between the two setups for each dataset. The
Scheme-Specific Setup involves training a model on data subsampled using a single subsampling scheme, while the Multi-Scheme
Setup trains a model on data subsampled using all available subsampling schemes. These variations were computed as described in
Sec.
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Figure A.2: Comparison of Scheme-Specific Setup vs Multi-Scheme Setup: percentage differences. Percentages were acquired by averaging the per-case differences
as described in Section The symbol x indicates a significant performance difference (epin < 0.5).
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Figure A.3: Scheme-specific vs multi-scheme setups visual comparison. Representative reconstructions of a sample from the Calgary-Campinas dataset subsampled
with the four rectilinear schemes obtained from the scheme-specific and multi-scheme experiments for three acceleration factors.
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Appendix A.5. Robustness to Model Choice

In this appendix subsection, we present in Figure [A.4] violin plots depicting the result metrics of our experiments, accompanied
by Table[A-4]showing the average metrics. These experiments were conducted using RIMs as the deep learning architecture on the
Calgary-Campinas dataset. Each subsampling scheme was trained with a separate RIM model, resulting in a total of 8§ models. All
models were trained until convergence with the same set of hyperparameters.
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Figure A.4: Model dependence experiments quantitative results on the Calgary-Campinas dataset using RIMs instead of RecurrentVarNets. For each subsampling
scheme a distinct RIM was trained (in total 8 models). All models were built with identical hyperparameters and were trained to convergence. In each case we
picked to evaluate the best model based on the validation performance on the SSIM metric. For each acceleration-metric combination, pair-wise ASO significance
tests were performed between the average best (VDPD, denoted by o) performing and the rest schemes. The symbol % indicates that VDPD was found to be

significantly better (€min < 0.5).

Table A.4: Model dependence experiments average quantitative results on the Calgary-Campinas dataset using RIMs instead of RecurrentVarNets. Bold numbers

indicate the best across subsampling schemes.

Acceleration Factor (R)

Subsampling
2

4

8

Scheme

SSIM pSNR SNR HFEN; HFEN, NMSE SSIM pSNR SNR HFEN; HFEN, NMSE SSIM pSNR SNR HFEN; HFEN, NMSE

Random Rect.  0.959 37.2 24.0 0.309 0.143

Equispaced Rect. 0.963 38.3 24.9 0.255 0.088
Equispaced+ Rect. 0.969 39.4 26.0 0.221 0.063
Gaussian 1D 0.968 38.6 25.3 0.191 0.051
VDPD 0.977 41.8 28.2 0.091 0.011
Gaussian 2D 0.976 41.3 27.8 0.090 0.010
Radial 0.972 40.6 27.0 0.126 0.018
Spiral 0.973 41.0 27.4 0.120 0.016

0.005 0.903 31.7 18.6 0.748 0.945 0.016 0.805 27.2 13.8 1.403

0.003 0917 32.8 19.9 0.618

0.003 0.922 33.3 20.3 0.583 0.566

0.003 0.932 33.9 20.9 0.457 0.351
0.002 0.962 38.4 24.9 0.137 0.023
0.002 0.960 38.0 24.6 0.147 0.028
0.002 0.957 37.4 24.0 0.223 0.064

0.002 0.959 38.0 24.6 0.210 0.052

0.646 0.012 0.836 28.3 153 1.138
0.011 0.838 28.5
0.010 0.849 28.6
0.003 0.943 35.7 22.3 0.276
0.004 0.936 349 21.6 0.342
0.004 0.930 33.9 20.8 0.402

0.004 0.936 34.8 21.6 0.367

3.493 0.047

2.297 0.034

154 1.127 2.231 0.033

15.6 1.063 2.031 0.032

0.096 0.006
0.159 0.008
0.255 0.010

0.195 0.008

24



	Supplementary Material
	Acquisition Parameters and Experiment Splits
	Scheme-Specific Setup Experiments Results
	Multi-Scheme Setup Experiments Results
	Comparison of Scheme-Specific Setup vs Multi-Scheme Setup
	Robustness to Model Choice


