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Transfer Learning

● Build a new model on top of a pre-trained model

● Re-train on limited data

● Work effectively for quickly training a model

● Enjoy tremendous success in both vision and language communities

2Source: freetimelearning



Pre-trained models can be easily accessed nowadays
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> 618K

> 3.4K



Problem setting
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Which pre-trained model to be selected for my downstream task?

Transferability Estimation



Which pre-trained model to be selected for my downstream task?

Find the most similar dataset
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Transferability Estimation

Dataset Similarity Model Feature
Learning from Fine-

tuning History



Which pre-trained model to be selected for my downstream task?
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Transferability Estimation

Dataset Similarity Model Feature
Learning from Fine-

tuning History

LogME

LEEP

NCE

LFC [1]

[1] Deshpande, Aditya, et al. "A linearized framework and a new benchmark for model selection for fine-tuning." arXiv preprint arXiv:2102.00084 (2021).



Which pre-trained model to be selected for my downstream task?
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Transferability Estimation

Dataset Similarity Model Feature
Learning from Fine-

tuning History

source: [2]

[2] Li, Hao, et al. "Guided recommendation for model fine-tuning." Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2023.

Amazon LR [2]
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Transferability Estimation

Dataset Similarity Model Feature
Learning from Fine-

tuning History

LogME [3]

LEEP

NCE

LFC

Amazon LR

Ours

Model Selection Strategy

[3] You, Kaichao, et al. "Logme: Practical assessment of pre-trained models for transfer learning." International Conference on Machine Learning. PMLR, 2021.



Learning-based model selection strategy

● Features
○ features/metadata of dataset and model

● Label
○ Model performance on datasets
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Ours

Is there any other 

features than can be 

taken into account?

source: [2]

[2] Li, Hao, et al. "Guided recommendation for model fine-tuning." Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2023.

Amazon LR [2]



Model-dataset relationships as a graph
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Model Target Dataset

Model

Pre-trained 

Dataset
Pre-trained 

Dataset

?

Can we learn from these inherent relationships 

between models and dataset from a graph?



Framework overview
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1

Mechanism:

• Learn from fine-tuning history

• Metadata and node representations from graph as features

TITLE 01

Metadata Collection Graph Construction 
& Learning

Learning from
Fine-tuning History Model Ranking

1 2 3 4

Feature Engineering
Prediction Model 

Training and Inference



Step 1 - Preparation
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Dataset

● Number of classes
● Number of samples

Model

● Input shape
● Architecture
● Pre-trained dataset
● Number of parameters
● Memory consumption

Entity-wise feature

● Model performance

● Dataset 

representations

● Dataset similarity



Stage 2: Graph Construction & Learning
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Graph construction for link prediction
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Graph learning 

algorithms

● Node2Vec(+)

● GraphSAGE

● GAT



Small sum up - graph construction & learning

● Exploit model-dataset, dataset-dataset relationships

● Learn inherent relationship via graph learning

● Objective: link prediction
○ Nodes with positive edges closer while further away within 

negative edges
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Step 3 - 4 training prediction model
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● Train regression model on 

past training history

● Combine metadata and graph 

features

Learning from
Fine-tuning History Model Ranking

Prediction models

● Linear regression (LR)

● Random forest (RF)

● XGBoost (XGB)



Framework overview
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Experiments

Baselines

● LogME*
○ Mapping model features with target dataset labels

● Amazon LR* - LR
○ Training on fine-tuning history with basic metadata 

features

● Ours - TG
○ Training on fine-tuning history with graph extracted 

features (and metadata)
○ e.g., TG:LR,N2V,all

Prediction models

● Linear regression (LR)
● Random forest (RF)
● XGBoost (XGB)
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Graph learning algorithms

● Node2Vec(+) - N2V(+)

● GraphSAGE

● GAT

Our setting

● 186 image models, 164 text models

● 8 image datasets, 8 textual datasets

● 2800 fine-tuning trails



Results - Baseline comparison on model selection
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Up to a 32% improvement in correlation!



Results - Ablation Study

LR
● metadata

LR{all,LogME}
● metadata (with dataset similarity)

● LogME

TG:LR,N2V
● without metadata

● only graph features

TG:LR,N2V,all
● metadata and graph features
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Discussion

● Cold-start problem
○ (Meta)Data preparation work

● Graph construction and learning
○ What information to be remained and removed

● Other metrics
○ Besides correlation
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Take-away message (I’m open to work)

● We propose a graph-learning-based model selection 
strategy within the model zoo

● Effectiveness has been shown leveraging the 
intrinsic relationships between models and datasets 
for predicting the model performance

● Our model selection strategy can continuously be 
improved with more metadata and training history in 
the model zoo.
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Paper on arXiv

https://ziyuli.me/
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Properties of the constructed graph
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More statistics
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