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• Types of contour widths:

- increased by one voxel

- increased by two voxels

- increased by three voxels

• Types of kidney contours:

- inner contour

- outer contour

- contextual contour

Uncertainty quantification is an essential step in building reliable

AI tools for healthcare. In this study, we determined how the

energy score can be used as a proxy to identify poor kidney

segmentations. A contextual kidney contour with a width

increased by one voxel had better results in distinguishing such

cases.
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• Medical image analysis

• Reliable AI models

• Uncertainty quantification

• Apply post-hoc

Background
According to our results, a kidney contour, with a width

increased by one voxel, containing more context around

the kidney yielded a better performance, having a

Pearson correlation coefficient of 0.801 and a ROC-AUC

score of 0.888.

Methods

Overlapping the inner (red) and 

outer (blue) kidney contours.   

Both are placed over an energy 

segmentation. We refer as 

contextual contour the merge 

between these two types.

Results

Overlapping a prediction mask (red) and a ground truth mask (blue). Left figure: the Dice loss 

value is 0.09 and the average energy score is -4.7. Right figure: the Dice loss value is 0.81 

and the average energy score on the contour is -2.1. The Dice loss and average energy 

were extracted from a contextual kidney contour increased by one voxel.

• Used KiTS212 and KiTS233 as datasets for training and

testing

• K-fold Cross Validation

• 3D U-Net architecture

• Use energy function for uncertainty quantification:

𝐸 𝑥 = −𝑇 ⋅ 𝑙𝑜𝑔σ𝑖
𝐾 𝑒𝑓𝑖/𝑇

Conclusion
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Objective
• Use an energy-based1 function as a proxy for

identifying misclassified kidney image segmentations

The correlation between average energy and Dice 

loss value evaluated on a contextual contour.

𝑥 = input

𝑇 = constant temperature

𝐾 = number of classes

𝑒𝑓𝑖/𝑇 = softmax partition function

• Experiments conducted on

different types of kidney

contours
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