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Ultrasound Landmark Tracking Long-Short Diffeomorphic Memory Network (LSDM)

Ablation Study

Datasets
Public: CLUST2D(Liver) Private: Affiliated Hospital of Nantong University(Kidney)

Failure Cases

Deformation : Normalized Local Cross-Correlation (Long)/Mean Squared Error (Short )/ Smooth

✭Long-Short Representation: A new representation design 
containing diffeomorphism in both long and short intervals.

What: The goal is to locate the same landmark provided by 
the exemplar frame in the follow-up image sequences.
Why: Delivers landmark localization and movement 
estimation information in temporal-spatial domains, which 
provides clinicians a measurable therapy margin around 
clinical and surgical target to increase the chance of tumor 
control.

✭Multi-Task: A novel landmark tracking network by multi-
tasking both tracking and motion learning.
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In-House Test
Test sequence from a specific scanner is hidden during training.
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https://clust.ethz.ch/data.html
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Tracking with Novel Motion Representation

✭Weakly-Supervised: Only few landmark annotations for 
tracking and zero annotation for motion learning.

Tracking : Element-wise Cross Entropy Hardware : BatchSize 4 on NVIDIA Tesla P100
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(a) Deformation Partial Decoder
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(b) Deformation Complete Decoder
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(a) Long Short Diffeomorphism Representation
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(b) Deformation Pyramid Tracking Network

Shared Encoder : 4 × Conv(K=3, S=2, P=1), 
BatchNorm, LReLU

Long Decoder: 4 ×Conv(K=3, S=2, P=1), 
BatchNorm, LReLU, Upsample(2x), Concat

Short Decoder: 4 × Conv(K=3, S=2, P=1), 
BatchNorm, LReLU, Upsample(2x), Concat
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