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Methods

We enhance scene understanding by 
learning Action and Hand Identity joint-
ly in an integrated manner within the 
scene graph.

We generate the basic graph nodes by 
extracting RoI features from the bound-
ing boxes of detected surgical tools 
and anatomical structures.

We learn a rich, comprehensive scene 
representation by simultaneously opti-
mizing for edge relationships (Action) 
and node attributes (Hand Identity) 
within a single framework.

Integrated Learning of 
Action & Hand Identity

(a) Node Generation

(b) Graph Construction

Endoscapes-SG201

A dataset providing unified 
annotations for bounding 
boxes, tool-action-target 
relationships, and hand 
identity.

SSG-Com

A graph-based model that 
integrates object locations, 
action relationships, and 
operator identity for a holistic 
scene understanding.[Endoscapes-SG201] 
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(b) Graph Construction
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