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           Global context for scene understanding
           Fine-grained local details

Ø Quadratic complexity
Ø Insufficient local priors

Novel architecture for diffusion models that use 
Ø Dynamic State Space Models (Mamba) to capture global 

context with linear complexity
Ø Local Attention to model fine-grained local details

� LaMamba-DiffSelf-attention in DiTImage Generation Requires:

    Method 

    Motivation

Hybrid LaMamba Block: The Best of Both Worlds​

Ø ​Global Context via Mamba: ​ ​ Integrates a Visual State 
Space Module (VSSM) to capture long-range dependencies 
with linear complexity (O(L)), ensuring efficient processing.

Ø ​ ​Local Details via Windowed Attention:​ ​ Augments with 
local self-attention within fixed windows, explicitly modeling 
fine-grained token interactions lost in Mamba's compression, 
critical for high fidelity.

Fine-Grained Input Processing with 1x1 Patches​
Ø The efficiency of LaMamba enables the use of a 1x1 patch 

size without prohibitive computational cost. This treats every 
latent pixel as a separate token, preventing the loss of high-
frequency details that occurs with larger patches (e.g., 2x2 
or 4x4), leading to sharper image generation.

     Results

Unconditional Generation on ImageNet 256x256.​​ Bubble area represents GFLOPs. (Left) FID-
50K improves as model size (parameters/GFLOPs) increases. (Right) Our largest LaMamba-Diff 
model achieves better performance than DiT-XL/2 with significantly fewer GFLOPs.

Quantitative comparison of image generation quality on 
ImageNet 256x256 and 512x512. LaMamba-Diff-XL achieves 
competitive performance with substantially fewer GFLOPs.
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Sample images generated by LaMamba-Diff-XL trained on 
ImageNet at 512×512 and 256×256 resolutions. 

Comparison of 
GFLOPs and Images 
generated per second 
between LaMamba-
Diff-XL and DiT-XL/2


