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Problem & Motivation
Goal: Efficient nuclei segmentation in high-res 

histopathology

Challenges:

1. Large image sizes → high computational cost.

2. Existing models (e.g., HoVer-Net) use 3 decoders → 

heavy compute & memory.

Algorithmic framing:

● Input: Large pixel grids (often 1000×1000+ 

patches).

● Output: Two maps – segmentation & centroid 

detection.



Architecture Overview
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Algorithmic Effect



Data Flow & Algorithm Steps



Data Flow & Algorithm Steps
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Time Complexity Analysis



Space Complexity Analysis

Activation memory: O(N × C × d) at decoder output.

Weight storage: Linear in d × L × k² × C.

Fewer decoders = fewer parameters & less intermediate 

feature storage.

This leads to lower GPU VRAM usage → allows larger 

batch sizes.



Empirical Runtime
Paper reports approx. 5× faster inference than HoVer-Net in practice.

Reason:

● Fewer convolution ops in decoder phase.

● Less memory transfer overhead.

Algorithmic takeaway: Real-world performance improvement matches predicted asymptotic reduction.



● Algorithm design choices (like number of heads) directly 

affect complexity.

● DualU-Net → O(2 × decoder cost) vs HoVer-Net’s O(3 × 

decoder cost).

● Efficiency gains validated in real deployment (8 

hospitals).

● Takeaway: Smart architectural simplification beats brute 
force.

Conclusion


