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We introduce T-FunS3D, a training-free open-
vocabulary functional segmentation method 
achieving SOTA performance on SceneFun3D dataset.
• Scene graphs are used to embed open-set instances 

and their spatial relations for efficient scene 
querying.

• Runtime and memory footprint are reduced by 
instance-to-part segmentation approach.

• Pre-trained large models are adopted to text 
understanding, semantic extraction, and 
functionality segmentation.

• Functionality segmentation provides actionable 
perception for manipulation.

• Existing methods are inefficient in terms of runtime 
and memory usage.

• T-FunS3D achieves 30% higher mIoU with 65% less runtime per task than the previous SOTA on the 
SceneFun3D dataset.

• Unlike T-FunS3D, OpenIn3D [13] segments the entire objects rather than parts, leaving a larger AR margin.
• It remains challenging to segment physically unattached functional parts such as light switches.

t-funs3d.github.io

Open the window next 
to the sofa.

Turn on the TV using the 
remote control on the 

cabinet.

Motivation
Stage I: Open-Vocabulary Scene Graph:
• (A) associates open-vocabulary semantics with class-agnostic segmentation.
• (B) builds a scene graph with embeddings of instances and their spatial relations.
Stage II: Task-Driven Functionality Segmentation:
• (C) analyzes task descriptions using LLM.
• (D) identifies contextual and referent objects based on visual-textual embedding similarities and retrieve images.
• (E) segments functional components on the images and generates 3D segmentation through multi-view aggregation.

Methodology

Experiment Results
Table I. Performance comparison on ScneeFun3D validsation split

Table II. Runtime comparison at instance 
and functionality segmentation


