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CodeDataset Model

Two types of merging paradigm

Full fine-tune (FFT) merging Parameter-efficient (PEFT) merging

Distinct difference between two paradigms degrades

traditional FFT methods on PEFT merging

Existing problems

Merging PEFT modules can be formulated into 

merging singular vectors in low-rank space

New perspective: Direction robustness

(1) Large gap exists between head and 

tail singular values, causing direction 

instability.

(2) Protecting tail values is more 

important, and adaptively scale singular 

values helps direction robustness.

Method

Quantitative evaluation of direction robustness

Distribution of singular value in different layers

2. Cross-task normalization

1. Pruning and complementary parameter scaling

3. Merge parameter-efficient modules

1. Changing larger parameters are more likely to alter 

directions in low-rank space

2. Imbalanced data size leads to overfitting and underfitting

for different tasks

Insight

Further Analysis

Experiment

(1) Promote seen tasks and 

generalize well to unseen tasks

(2) Enhance ability on general 

multimodal benchmarks

Effectiveness of each component

Spotlight

Background

Conclusion

➢ We focus on PEFT model merging, highlighting 

the necessity of high-performance parameter-

efficient merging algorithms.

➢ We analyze from the perspective of direction 

robustness of singular values in low-rank space

and propose an effective training-free merging 

algorithm to maintain direction.
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