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Qualitative Results
 Problem: watershed-based methods suffer from 

inaccuracy and inefficiency that limit their 
application;

 Contribution: we propose the first query-based 
model for neuron segmentation;

 Results: Compared with state-of-the-art 
methods, our method achieved lower errors with 
significantly speedup (200 ∼ 300%)

 Drawbacks of watershed-based methods:
• Inaccuracy: easily produces fragments with 

unnatural boundaries (artifacts);
• Inefficiency: watershed is unsuitable for GPU 

acceleration;
 Ours: a query-based modeling manner: 
• predict 𝑁𝑁 potential segmentation probability 

maps 𝑃𝑃 ∈ 0,1 𝑁𝑁×𝐷𝐷×𝐻𝐻×𝑊𝑊;
• directly obtain the segmentation results:

 Backbone: a 3D U-Net backbone to extract volume image features;
 3D neuron decoder: a K-Net-style 3D mask decoder to directly predict segmentation;
 Query Generator: generate 𝑁𝑁 queries (corresponding to 𝑁𝑁 potential neurons);
• AGQ: to include coarse neuron structure information from bottom-up cues;
• LQ: to further refine the incorrectly merged and missing neurons.

 Design of neuron decoder：

 Better accuracy: exhibiting 
superior performance in 
metrics (lowest VOI and 
competitive Arand errors);

 Better efficiency: significantly 
surpassed previous 
methods, due to the concise 
modeling and framework.

 Effect of affinity-guided queries：

 Different approaches of using bottom-
up cues:

Ablation Study

𝑆𝑆 = argmax𝑖𝑖∈ 1,…,𝑁𝑁 𝑃𝑃𝑖𝑖,:,:,: ∈ ℕ𝐷𝐷×𝐻𝐻×𝑊𝑊
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