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Figure 1: Mariani et al. (2018) BAGAN (Balancing Generative Adversarial
Network) methodology for addressing class imbalance in image datasets [1]
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Figure 2: Goodfellow et al. (2018) Adversarially Constrained Autoencoder
Interpolation (ACAI) [2]

Interpolation

4



32 4 51

Input Encoding

Interpolation
Method

Data Augmentation

Decoding Output

5



Interpolation
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Problem

Figure 3: Random images from dataset



Interpolation

Solution

same patient

spacial
closeness

7

Problem

Figure 3: Random images from dataset
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Configurations



Config 1: interpolate even/odd images
Figure 4: Images from dataset with an even index
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Figure 4: Images from dataset with an even index
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Config 1: interpolate even/odd images



Config 2: interpolate 2 images with noise injection
Figure 5: Added noise to latent representation
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noise range (-0.01, 0.01)



Config 2: interpolate 2 images with noise injection
Figure 5: Added noise to latent representation
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Config 3: interpolate multiple images
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Config 3: interpolate multiple images
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    : number of images to interpolate 

                        : the index of the image

          : the index of the central point



Figure 6: 4 Images from dataset

14

Config 3: interpolate multiple images



Figure 6: 4 Images from dataset
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Config 3: interpolate multiple images
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Table 1: MSE scores achieved by different interpolations

Metric comparison
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Segmentation
Figure 7: Segmentation of interpolated images
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Table 2: Dataset sizes for different interpolation configurations

Augmented dataset
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Segmentation

Integration of weighted augmented data in the training process

Systematic weight analysis ranging from 0.05 to 0.95 (step size: 0.05)

Comprehensive assessment of weight coefficients' impact on model
performance

Selection and analysis of representative weighting scenarios



21Figure 8: Comparative results of the Dice scores for classe 2 across selected models with different weights,
compared to the baseline segmentation model.
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Figure 8: Comparative results of the Dice scores for classe 2 across selected models with different weights,
compared to the baseline segmentation model. 21



22Figure 9 : Comparative results of the Dice scores for classe 3 across selected models with different weights,
compared to the baseline segmentation model.
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Table 3: Segmentation performance improvements (%) over baseline
model (trained without data augmentation) across different data

augmentation configurations

Segmentation Improvements
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Figure 10: Comparative analysis of segmentation performance across
configurations VS baseline model



Conclusion: Future directions
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Investigate pixel
intensity distributions

Expanding dataset
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