
• We propose a novel Mamba Projector-targeted PEFT method, ProDiaL
(Projector-targeted Diagonal-centric Linear Transformation).

• ProDiaL decomposes 𝑇𝑇 into Diagonal and Off-diagonal Entries, and trains them separately.
𝑊𝑊′ = 𝑊𝑊𝑊𝑊 = 𝑠𝑠𝑠𝑠𝐷𝐷𝑏𝑏 + 𝜖𝜖,

𝐷𝐷𝑏𝑏 = 𝕀𝕀 − 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝕀𝕀 ∗ 𝐷𝐷𝑎𝑎 + 𝟏𝟏 − 𝕀𝕀 ∗ 𝐷𝐷𝑎𝑎,
𝐷𝐷𝑎𝑎 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑛𝑛 ,

𝜖𝜖 = 𝐵𝐵𝜖𝜖𝐴𝐴𝜖𝜖
𝑠𝑠: learnable scaling parameter, 𝐴𝐴𝜖𝜖 and 𝐵𝐵𝜖𝜖 are low-rank matrices.

• Performance on Mamba1 architecture.

• Performance on Mamba2 architecture.

• Scalability of our ProDiaL

• PEFT methods for Mamba remain largely unexplored.
• We observe that Projectors play a key role in Mamba PEFT.

• Projectors play a more critical 
role than SSMs in learning 
downstream task knowledge.

• Mamba architecture introduces selective SSMs and 
hardware-aware operations for dynamic and linear-time 
computation with respect to input size.

• Both Mamba LLM and Vision Mamba share the block below.

Parameter Efficient Mamba Tuning 
via Projector-targeted Diagonal-centric Linear Transformation

Seokil Ham, Hee-Seon Kim, Sangmin Woo, Changick Kim
Korea Advanced Institute of Science and Technology (KAIST)

Mamba Architecture Observations Experiment Results

Motivation

Contributions
• First investigation of Projectors in Mamba architecture.

• Based on our analysis of projectors, we propose ProDiaL, 
the first projector-targeted PEFT method for Mamba.

• Experiments on both Mamba LLM 
and Vision Mamba show that applying 
ProDiaL and other PEFT methods to 
projectors significantly outperforms 
targeting other components.

• Diagonal Entries in 𝑻𝑻 are dominant.
𝑊𝑊′ = 𝑊𝑊𝑊𝑊,

𝑇𝑇𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑊𝑊−1𝑊𝑊′,
𝑊𝑊′: Fine-tuned Projector, 𝑊𝑊: Pre-trained Projector

Method: ProDiaL
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