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Motivation & Objective
Prior stereo matching models struggled to generalize across diverse 
input conditions. Attempts to scale models often led to inefficiencies, 
revealing a need for a more adaptable solution.
We aim to develop a unified architecture that achieves 
• Input Scalability: Robust performance across varying image 

resolutions and disparity ranges.
• Model Scalability: Consistent performance gains with increased 

model capacity.

Our Key Contributions 
• Scalable Global Matching Architecture

A multi-resolution Transformer design that scales effectively with both 
input complexity and model size, and is fully trainable from scratch.

• Accurate & Reliable Depth Estimation
A novel PMC loss function enhances disparity precision, while joint 
confidence and occlusion estimation ensures reliable depth maps.

• New State-of-the-Art Performance
Our method, S²M², achieves top-ranked performance on challenging 
real-world benchmarks, including Middlebury v3 and ETH3D.

Proposed Method:
Architecture
Our proposed model revitalizes the global matching paradigm.
Powerful Multi-scale Feature Extraction 

• Multi-Resolution Transformer (MRT): Employs a hybrid attention 
strategy (horizontal at high-res, 2D at low-res) to balance 
performance and computational cost. 

• Adaptive Gated Fusion Layer (AGFL): Acts as a dynamic gate 
that selectively fuses features across different scales, ensuring 
robust information exchange.

Robust Global Matching
Utilizes Optimal Transport to find a globally consistent matching plan 
from all possible correspondences. 

Loss Function 
Our model is trained with a composite loss function that combines 
standard L1 losses with our novel Probabilistic Mode Concentration 
(PMC) loss.
• Since global matching is performed on 1/4-downsampled features, a 

more direct mechanism is required to guide the matching probabilities.
• PMC loss directly regularizes the matching probability distribution, 

encouraging it to concentrate on valid disparity candidates.

The final loss function integrates disparity, confidence, occlusion, and 
PMC losses, each weighted by a dedicated hyperparameter.

Experiments 
Ablation Study with Our Synthetic Benchmark

Benchmark & Model Scalability

Critical Re-evaluation of the KITTI Benchmark


