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Tracking Anatomies Over Time

2

Unsupervised image registration enables accurate tracking of changes, label 
propagation, improved diagnosis, and enhanced treatment planning.

MRI video with only 
ED label

Estimated displacement MRI video with 
propagated labels
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Unsupervised Image Registration
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Unsupervised objective:

Learning to align two images without the need for labels

https://github.com/Voldemort108X/AdaCS



Violations of Basic Assumptions 
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2D MRI video

Error map
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Occlusions

Heteroscedastic noise

… and many others



A Closer Look
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A Closer Look
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Our approach:

https://github.com/Voldemort108X/AdaCS



Method
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Displacement estimator loss:

But there is a 
trivial solution…

https://github.com/Voldemort108X/AdaCS



Method
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Avoid trivial solution:

Scores correspond 
to surfaces that are 
locally smooth:

https://github.com/Voldemort108X/AdaCS



Method
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1

2

Average residuals:

Average scores:

Momentum term:

**Note: The displacement and scoring estimators are optimized in separate alternating steps         and 21

https://github.com/Voldemort108X/AdaCS



Results on ACDC and CAMUS

Our estimated scoring map identifies spurious error residuals and prevents 
parameter drift during training. 11
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Results on ACDC and CAMUS
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Quantitative evaluation Comparison to robust losses Smoothness

Ablation

Our proposed approach consistently outperforms baselines in various 
architectures and datasets and produces reasonably smooth displacement.

https://github.com/Voldemort108X/AdaCS



Application - Cardiac Strain Analysis

(A) Segmented clinical 
echo (rest)

(B) Rest radial strain 
overlayed with 
estimated displacement 
revealing akinetic septal 
and inferior walls
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Conclusion

●  We identify the limitation of the widely used 
unsupervised training objective

● We address this by proposing an adaptive 
correspondence scoring framework during training

● Our proposed approach can be plugged-and-played 
into existing frameworks with no extra cost during 
inference Visit us in poster #152
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