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Introduction



Spatial reasoning 
Allocentric vs Egocentric

From the camera's 
perspective, which object is 
located on the left side, the cat 
or the laptop? A : Cat

Which object is the cat facing 
towards, the book or the 
globe?

A : Book

Egocentric question Allocentric question

● Egocentric spatial reasoning focuses on understanding spatial and geometric relationships from an 
observer-centered perspective 

● Allocentric spatial reasoning refers to the ability to understand spatial relationships from the viewpoints of the 
objects in the scene 



Motivation

● We propose a new perspective: Let’s transform the problem to leverage the factors that strongly influence VLM 
performance

Which object is the cat facing 
towards, the book or the 
globe?

A : Book

Allocentric question

Globe !

Why do VLMs fail at allocentric 
spatial reasoning?

Let's reformulate the question 
into a form that VLMs excel at!



Methodology



Our Approach
Spatial Information Extraction 

Projection

BipartitionLocalization

Abstraction

From the snowman’s 
perspective, which object 
is located on the left side, 
the dog or the penguin?

Which dot is located in the 
yellow area, the red dot 
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● First, SymPL extracts 3D information for each object using pretrained models(GroundingDINO, Depth Pro, 
Orient Anything) and a VLM



Our Approach
Question Reformulation 
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● Next, SymPL integrates four key factors into the 3D information, namely projection, abstraction, bipartition, and 
localization, and generates a symbolic-layout question



Our Approach
Question Reformulation 

Projection
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● Next, SymPL integrates four key factors into the 3D information, namely projection, abstraction, bipartition, and 
localization, and generates a symbolic-layout question



Quantitative results



Quantitative results

● How accurately can the SymPL framework reason across a range of allocentric questions?

Allocentric questions



Quantitative results
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● Does each of the four key factors meaningfully contribute to VLM reasoning performance?

Ablation study



Qualitative results



Qualitative results
COMFORT# & 3DSRBench



Qualitative results
COCOSPATIAL



Qualitative results
COMFORT VI
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Conclusion & Future work

Conclusion
● We propose SymPL, a training-free framework that reformulates allocentric questions into 

symbolic-layout forms.
● SymPL leverages four key factors — Projection, Abstraction, Bipartition, and Localization that 

VLMs inherently handle well.
● SymPL significantly improves performance on both allocentric and egocentric spatial 

reasoning and demonstrates robustness under diverse scenes like visual illusions and 
multi-view scenarios.

Future work
● SymPL relies on pretrained foundation models, making performance upper-bounded by their 

accuracy.
● SymPL cannot reason about objects that are not explicitly mentioned in the question 
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