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Abstract
We present a method for MR-to-sCT image translation using paired training data. The method
is based on the Pix2Pix conditional GAN architecture. A multi-channel (2.5D) approach is used
to improve translation results thru-plane in comparison to applying a 2D model
independently on each slice, while keeping inference time small in comparison to a full 3D
approach. Separate models were trained for both brain (T1-weighted) and pelvis (T1- and T2-
weighted) using already paired data as provided by SynthRAD2023 challenge. Models were
validated using 60 validation subjects provided by the challenge. Image similarity metrics
obtained during the validation phase are: mean absolute error (MAE) of 64.27 ± 14.15, peak
signal-to-noise ratio (PSNR) of 28.64 ± 1.77, structure similarity index (SSIM) of 0.872 ± 0.032.
New: Results of the test phase have been added to this poster. Image similarity metrics are
comparable to those of validation phase (no degradation). Dosimetric evaluation results are
also provided.

Data

Test Results

Tumor Site Paired Data* Training Validation Test

Pelvis CT + MR (T1w or T2w) 180 30 60

Brain CT + MR (T1w) 180 30 60

Conclusion

Pix2Pix remains a good baseline model for MR-
to-sCT translation

Inference time is important for online workflow
• 20 sec for brain model
• 30 sec for pelvis model

Model ensembling
• Small effect on image similarity metric
• Inference time increases linearly

Other considerations/Future work
• Improving image registration
• Gas pockets in pelvis
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Full List of HyperparametersLess Staircase Effects

• 2500 iter. | 300 batches/iter. | batch size = 16

• Data augmentation: 
• geometric (MR and CT) 
• intensity (MR-only)

• Loss function:
• is a least-square loss term
• is a L1 loss term 𝜆 = 50

Main Hyperparameters

2.5D Pix2Pix

Final Results of the Test Phase

Observations:
• Image similarity metrics are comparable to those of the validation phase (no degradation) 
• High Std Dev observed in dosimetric evaluation results due to outlier cases (to be further investigated)

Challenge Data (3 centers)

*Rigidly aligned CT and MR
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