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Key Findings:
 Pi-GPS achieves a nearly 10% improvement over previous state-of-the-art methods.
 The text disambiguation module is critical, delivering consistent performance gains.
 The verifier ensures reliable alignment and prevents MLLM hallucination.

Experiments & Results

Geometry Problem Solving (GPS) is critical for intelligent education, requiring 
the integration of visual diagrams and textual descriptions.
 Key Challenge: Textual ambiguities often hinder problem comprehension, 

while diagrams can effectively resolve these ambiguities.
 Existing Approaches: Symbolic and neural methods struggle with precise 

alignment between text and diagrams, leading to errors in reasoning.
 Our Perspective: Text ambiguity is a major bottleneck in GPS, yet largely 

overlooked in previous research.

Motivation & Background Method: The Pi-GPS Framework

Conclusion & Limitation

 Parser: 
text (rule-based); 
diagram (PGDPNet).
 Disambiguator:
rectifier (MLLM; three 
ambiguities); 
verifier (diagram heuristics 
match entities/structure; 
curb hallucinations).
 Reasoner: 
theorem predictor 
(LLM/o3-mini); 
symbolic solver (executes 
sequence; interpretable).

 Contribution: Pi-GPS adds a 
rectifier–verifier that leverages 
diagram context to disambiguate 
text, boosting geometric 
problem-solving.

 Impact: Underscores the 
importance of ambiguity 
resolution in multimodal 
mathematical reasoning.

 Limitation: Still constrained by 
brittle text-to-formal parsing, 
weak detection of subtle diagram 
relations, and an incomplete 
theorem base.


