
• PWISeg outperforms state-of-the-art weakly supervised instance 

segmentation methods on both Surg-Inst and HOSPI-Tools datasets

• Strong performance on public HOSPI-Tools dataset demonstrates 

robustness
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• While surgical instrument localization is crucial for computer-assisted 

surgeries, existing research mainly focuses on endoscopic settings, 

neglecting the broader operating room environment where occlusion 

poses significant challenges.

• Instance segmentation methods could address occlusion issues, but the 

high cost of obtaining pixel-level annotations necessitates weakly 

supervised approaches that can achieve accurate results with less 

labor-intensive labeling.

• The lack of high-quality, open-source datasets for occluded surgical 

instrument localization hinders progress in this field, highlighting the 

need for both new datasets and weakly supervised methods to advance 

research in this area.

• Introduced Surg-Inst dataset to advance surgical instrument instance 
segmentation 

• PWISeg effectively leverages weak annotations to produce strong 
segmentation

• Improves accuracy of occluded instrument segmentation

• Streamlines annotation and promises improvements in automated 
surgical tool recognition

• FCN-based architecture with box and mask prediction branches

• Supervised box branch training using bounding box annotations

The dataset we collected. Download here!

• Weakly supervised mask branch training using:

• Unsupervised projection loss: Leverages 

projection relation between masks and boxes

• Key-pixels association loss: Diffuses labels of key 

points within bounding box

• Key-pixels distribution loss: Optimizes distribution 

of key-pixels heatmap
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