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Maintaining Structural Integrity in Parameter Efficient Fine-Tuning

Observation Method Experiment

Parameter Efficient Fine-Tuning (PEFT), minimal trainable 
parameters, comparable or even superior performance.

Problem:
• Almost all of existing methods focus on linear weights, 

neglecting other higher dimensions spaces like convolution.

• Some methods adapt high-dimensional parameter spaces by 

compressing changes into a two-dimensional representation 
and applying low-rank matrix adaptations, yet this compression 
undermines the inherent structural integrity of the original space.

An Ideal Method Should Satisfy:

Framework: 

For N-dimension:

• Appropriate low-rank representation for the changes in various 
dimensional parameter spaces, without destructing the 
structural integrity of the original parameter spaces.


• Maintain a consistent formulation across various dimensional 
parameter spaces.

Contributions:

• We propose a novel PEFT method, FLoRA. To the best of our 
knowledge, it is the first time that a PEFT method has been 
designed for different dimensional parameter spaces, aiming to 
preserve their topological structure while seeking low-rank 
representations.


• Extensive experiments on different tasks, include computer 
vision, natural language processing and multi-modal tasks, 
demonstrates that FLoRA significantly surpasses other 
baselines, validating the effectiveness of FLoRA.

Task:

For 4-dimension:

For 2-dimension:

• LoRA employs low-rank matrix adaptation for each dimensional 
parameter space. However, for higher dimensional parameter 
space, the reshaping operation causes adjacent elements within 
the kernel to be separated in the matrix, disrupting the spatial 
locality inherent in the original convolutional space.

• FLoRA asserts that the alternations of each dimensional 
parameter space has a low-rank core space with the consistent 
topological structure. This enables FLoRA to effectively preserve 
the structural integrity of the original parameter space.


