
• No large-scale data from external subjects is required for training
• Easily generalize to different anatomic sites and various imaging 

modalities
• Robustly capture subtle yet significant structural changes like 

tumor progression
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Background and Motivation
Why care sparse-sampling medical imaging?
• X-ray Computed Tomography (CT) imaging

• Reduce radiation injury in CT: sample sparse projection

• Magnetic Resonance Imaging (MRI)

• Accelerate MRI scanning: under-sample k-space data

Inverse problem: Sparse-sampling image reconstruction
• Leverage prior knowledge for inverse problem solving

Neural Representation Learning

NeRP: Embedding Longitudinal Image Prior

Coordinate-based Continuous Function Optimization:
• Different from previous deep learning-based image reconstruction
• Parametrize an image as a continuous function through Multi-

Layer Perceptron (MLP) model

NeRP: Neural representation learning with prior embedding 
for sparse-sampling image reconstruction
• Exploit internal information from longitudinal prior image and 

physics of sparse-sampling measurements to learn 
representation of unknown subject

Unsupervised Image Reconstruction


