
INTRO

Reversible layers can be effectively 
used to make image-to-image models 
more memory-efficient.
This allows us to train deep models on 
memory-intensive 3D medical data.

PROS

● Equivalent or improved performance
● More memory-efficient
● Works in 3D

CONS

● Trade-off between computation time 
and memory savings
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HOW REVGAN WORKS

REVERSIBLE LAYERS

For the core we use reversible 
residual layers using a technique 
known as additive coupling [4, 5]:

RESULTS: QUANTITATIVE PERFORMANCE

RESULTS: QUALITATIVE PERFORMANCE
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Figure 2: Qualitative results on super-resolution task

Table 1: Memory usage (MiB) of 3D-RevGAN (lower is better)

Table 2: Quantitative results on super-resolution and 
domain-adaptation tasks

Figure 1a:
Forward additive coupling

Figure 1b:
Inverse additive coupling

SUPER-RESOLUTION DATASET
18 train volumes and 5 test volumes.

Total 671 (±49) slices of size 1024 × 1024.

High-end Canon CT scanner (Aquilion ONE).

Train for 125 epochs on 128×128×128 patches.

Normalized to [-1, 1], uniformly from [-1150, 350] HU.

Down-sampling 4 times in z-dim, 2 times in x-dim and y-dim.

DOMAIN-ADAPTATION DATASET
17 train volumes and 3 test volumes from NLST Dataset.

Siemens scanner in both smooth (B30f) and sharper (B50f) 

reconstruction kernel.

Each scan contains an average of 169 (±14.7) axial 512×512 

slices.

We train for 125 epochs on 64×64×64 patches.

Normalized to [-1, 1], uniformly from [-1150, 350] HU.

PROJECT WEBSITE

The full paper, code and contact information

can be found on the project website:

https://tychovdo.github.io/RevGAN/midl/
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OBJECTIVE

Image-to-image translation losses from 
Pix2pix [2] for paired and CycleGAN [3] 
for unpaired:


