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Motivation
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Why do we do this work？



From passive fusion to Active fusion
Differences between SOTA approaches
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Passively fuses features at the input level, 
risking semantic misalignment and redundant 
noise injection.

Uses geometry uniformly for output alignment, 
overlooking task-dependent and spatially 
selective cues.

Dynamically integrates geometric features based 
on specific spatial demands, avoiding noise and 
enhancing reasoning.



From passive fusion to Active fusion
Towards active geometry integration for spatial reasoning 

Key method：Active Geometry Integration

Ø Core idea: LLM should function as an active querier, autonomously orchestrating when, where, and what 
type of information to integrate. This demand-driven approach synthesizes a more robust and purposeful 
representation than passive fusion.
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Method
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Model Architecture



Model Overview
Spatial-Grounded Fusion inside LLM
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Experiment
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Performance across different setting



Vanilla Regime
Performance under out-of-domain model and data



Scaled Regime
Performance with in-domain model or data



Other evaluation
General video understanding and frame ablation

GeoThinker achieve better performance with general video mixture and frame ablation study.



Time cost study
FLOPs and inference latency comparsion



Time cost study
FLOPs and inference latency comparsion



SYSU 2026
PRESENTATION SLIDE

Visualization
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Visualization of importance score



MindCube
Visualization of importance score on MindCube

Without object mask supervision, GeoThinker can autonomously identify edges and objects that require geometry



VSI-Bench
Visualization of importance score on VSI-Bench

Without object mask supervision, GeoThinker can autonomously identify edges and objects that require geometry



Robustness
Visualization of robustness to image resolution
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