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Specialized Fine-tuning
•  Updating pre-trained weights to values specific to training dataset -> domain adaptation

• Medical imaging

• Remote sensing (Earth observation)

• Wildlife observation

•  …but what about large models?
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https://sebastianraschka.com/blog/2024/lora-dora.html
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•  Updating pre-trained weights to values specific to training dataset -> domain adaptation

• Medical imaging

• Remote sensing (Earth observation)

• Wildlife observation

•  …but what about large models?

•  Parameter-efficient fine-tuning methods

• Low-Rank Adaptation (LoRA)

• qLoRA, DoRA, and other variants

• Adapters & prompt-based methods for LLMs

https://sebastianraschka.com/blog/2024/lora-dora.html
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Technique ResNet-50 F1 AM-RADIO F1

Whitening Layer 0.519 (+0.008) 0.603 (+0.013)

MLP(larger projection head) 0.526 (+0.015) 0.623 (+0.034)

ResNet-101/ViT-Large (larger 
backbone model)

0.486 (-0.025) 0.625 (+0.036)

ResNet-152/ViT-Huge (much 
larger backbone model)

0.486 (-0.026) 0.653 (+0.063)

Resize image to 320x320 0.481 (-0.031) 0.630 (+0.041)

Resize image to 480x480 0.465 (-0.046) 0.666 (+0.080)

Resize image to 512x512 0.454 (-0.057) 0.667 (+0.078)

Crop close to center source 0.643 (+1.32) 0.705 (+0.115)

Efficient fine-tuning (LoRA) 0.674 (+0.163) 0.692 (+0.102)

Full fine-tuning 0.737 (+0.226) 0.721 (+0.132)

Specialized Fine-tuning for Radio Astronomy

Lastufka et al 2025

http://arxiv.org/abs/2409.11175


Vision-Language models (VLMs)

Trained on a single modality 
(images)

Different types of losses possible
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Trained using multiple modalities 
(ex: images + text)

Contrastive loss

Agglomerate representations from 
many existing models

Various weighting methods

Radford et al 2021

Does multimodal pre-training 
improve performance?

https://arxiv.org/abs/2103.00020
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Astro M^3, Rizhko & Bloom 2024

AstroLLaVA, Zaman et al 2025

https://arxiv.org/pdf/2411.08842
https://arxiv.org/pdf/2411.08842
https://arxiv.org/pdf/2411.08842
https://arxiv.org/pdf/2504.08583
https://arxiv.org/pdf/2504.08583


…but what about ChatGPT?
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Trained using multiple modalities 
(ex: images + text)

Contrastive loss

Agglomerate representations from 
many existing models

Various weighting methods

Tanoglidis & Jain 2024 

Why fine-tune if you can prompt?

2         1         3         0

https://iopscience.iop.org/article/10.3847/2515-5172/ad887a/meta#rnaasad887as3
https://iopscience.iop.org/article/10.3847/2515-5172/ad887a/meta#rnaasad887as3
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Trained using multiple modalities 
(ex: images + text)

Contrastive loss

Agglomerate representations from 
many existing models

Various weighting methods

Tanoglidis & Jain 2024 

~67% accuracy

https://iopscience.iop.org/article/10.3847/2515-5172/ad887a/meta#rnaasad887as3
https://iopscience.iop.org/article/10.3847/2515-5172/ad887a/meta#rnaasad887as3


…but what about ChatGPT?
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Trained using multiple modalities 
(ex: images + text)

Contrastive loss

Agglomerate representations from 
many existing models

Various weighting methods

Riggi et al 2025

http://arxiv.org/abs/2503.23859
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Trained using multiple modalities 
(ex: images + text)

Contrastive loss

Agglomerate representations from 
many existing models

Various weighting methods

Riggi et al 2025

RGZ Classification MiraBest FRI/FRII Classification

http://arxiv.org/abs/2503.23859


Do VLMs out-perform vision specialists?

Trained on a single modality 
(images)

Different types of losses possible
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Trained using multiple modalities 
(ex: images + text)

Contrastive loss

Agglomerate representations from 
many existing models

Various weighting methods

 In theory: which is better, VFM or VLM

                

                                         

             

               
    

               

     

                
              
           

        
          
         

             
       

         
       

      
      

         
         
      

  

  

   

      
       
                
                 
            
         
                
                        

     

    

    

 

   

   

  

  

  

  

  

  

  

  

   

 

Ramachandran et al 2025

https://arxiv.org/pdf/2507.01955


Radio Astronomy in the Era of Large Models

•  Large models are here to stay

•  Major efforts are focused on improving and understanding large models

•  How can astronomy benefit from these advances in computer science?
◦ Pre-trained foundation models that generalize well can be great starting points

◦ FMs already exist for images, text, audio, video, timeseries, tabular data, spectra

◦ Selecting the right model for the data and task can be critical!

◦ Parameter-efficient methods for fine-tuning are now abundant

•  What about VLM chatbots?
o 12:05 talk by Mariia Drozdova
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