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Motivation

Model Merging: Integrates parameter-level knowledge from multiple independently trained networks

into a unified model, achieving enhanced capabilities.

Struggle to explore the diversity of LoRA parameters.

Neural Network Parameters Generation: Leverages generative models to directly synthesize new

LoRA parameters.

Primarily focus on LoRA enhancement for seen task and struggle to handle open-world tasks

Merging-based Generation-based



Problem Definition

• No raw data is available for the unseen task, highlighting the need for rapid adaptability to evolving user intents ; 

• Open-world task coverage, defined by a broad and unconstrained task space in which the unseen tasks may not be 

directly related to the seen tasks. 



Our Proposed SG-LoRA

⓷ Conditional LoRA

Parameter Generation

Capture task-level correlations without 

exposing user-specific data. 

⓵ Expert Repository Formation

⓶ Task Semantics Construction 

Compact yet expressive basis for 

capturing the essential characteristics of 

each knowledge domain. 

Not all experts 

contribute equally

Identify and prioritize the

most beneficial experts

Encourages the decoder to reconstruct 

accurate LoRA parameters, while

regularizes the latent space to align the 

task-specific prior. 



Experimental Results
• In-Dataset Evaluations

• Cross-Dataset Evaluations

• Evaluation on Standard 

Image-Text Retrieval



Ablation Study

• Comparison on expert repository configuration

Ablation on expert repository strategy for cross-dataset evaluation. We evaluate 

how the MS-COCO Cat expert affects retrieval on unseen OxfordPets cat tasks.
Ablaton study on the number of experts.

• Number of experts

• Modalities of Semantic Prior Condition

Comparison on expert repository configuration: single-source experts vs. mixed-

source experts.

Ablation study on modalities of semantic prior condition.



Visualization Analysis

Semantically similar LoRA parameters

tend to cluster closely together.

The distribution of LoRAs generated by SG-LoRA 

(in green) exhibits diversity.
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