
Region-level Data Attribution 1

Region-Level Data Attribution for 
Text-to-Image Generative Models

 

Trong-Bang Nguyen1 Phi-Le Nguyen1 Simon Lucey2 Minh Hoai2
 

1 AI4LIFE, Hanoi University of Science and Technology 
2 AIML, The University of Adelaide



Problem Formulation
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Overview: Motivation

Image-level methods: 

• Failed in case of complex scenes 
composed of components from  
many different training images.

• Not able to localize contributed 
regions in a training image.

Region-level methods:

• Measure attribution for particular 
regions.

• Able to extract attributed regions.

• Enhance region-level applications.
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[1] Wang, Sheng-Yu, et al. "Evaluating data attribution for text-to-image models." ICCV 2023



Proposed Method: AR Detector
Components:

• Input: 𝑝, 𝑄  are input and 
output of generative model 
𝐺 during inference.             

    ෠𝑋: a training image of 𝐺.

• Ouput: ෠𝑅 ෠𝑋 and 𝑆 ෠𝑋 indicate 
predicted box for attributed 
region in ෠𝑋 and its score.

We add a separate backbone 
𝐼1 to extract tokens from ෠𝑋 
and linear layers 𝐹, ෨𝐹  to 
finetune attribution score.
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Architecture of Attribution-Region (AR) Detector, 
which is based on CountGD [1].

[1] Amini-Naieni, Niki, et al. "Countgd: Multi-modal open-world counting." 
NeurIPS 2024.



Proposed Method: Training

Assume positive training pairs (𝑄𝑖 , 𝑅𝑄𝑖
, 𝑝𝑖 , 𝑋𝑖, 𝑅𝑋𝑖

), where 𝑅𝑋𝑖
 of 𝑋𝑖 contributes the most to 𝑅𝑄𝑖

 and 
𝑅𝑋𝑖

 does not contribute to the generation of any 𝑅𝑄𝑗
 with 𝑗 ≠ 𝑖; negative pairs (𝑄𝑖 , 𝑅𝑄𝑖

, 𝑝𝑖 , 𝑋𝑗). 
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• Phase 1: Discard 𝐹, ෨𝐹 and 
train ARD similarly to 
standard detector, using 
positive pairs.

• Phase 2: Optimize 𝐹, ෨𝐹 
with both positive and 
negative pairs, using focal 
loss. For example, with the 
same query (𝑄𝑖 , 𝑅𝑄𝑖

, 𝑝𝑖) , 
predicted score 𝑆𝑋𝑖

→ 1 
and 𝑆𝑋𝑗

→ 0.



Dataset Generation
• Step 1: Ask GPT to categorize classes into group and generate 

prompt for each group to avoid prompt - class conflict.
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• Step 2: Utilize Break-a-Scene [1] to 
synthesize positive pairs satisfied 
previous assumptions.

• Step 3: Construct negative pairs (𝑄𝑖 , 𝑅𝑄𝑖
, 𝑝𝑖 , 𝑋𝑖𝑗

−) by collecting 
target images from other positive pairs 𝑋𝑖𝑗

− ∈ 𝑋1, 𝑋2, …  \ 𝑋𝑖 . 
Aggregate positive and negative pairs to construct the full dataset.

[1] Avrahami, Omri, et al. "Break-a-scene: Extracting multiple concepts from a single image." SIGGRAPH Asia 2023.



Quantitative Results
• Metrics:

InverseRank@𝐊 = 1/𝑅 if 𝑅 ≤ 𝐾

Recall@𝐊 = 1 if 𝑅 ≤ 𝐾,

Where 𝑅 is rank of 𝑆𝑋𝑖
 within the 

sorted list of scores 𝑆𝑖1
− , 𝑆𝑖2

− , … 
predicted for corresponding 
negative pairs.

ARD significantly outperforms 
image-level attribution methods 
and finetuned few-shot 
detectors in localizing and 
predicting attribution scores of 
the most contributed regions.
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[1] Wang, Sheng-Yu, et al. "Evaluating data attribution for text-to-image models." ICCV 2023.
[2] Wang, Sheng-Yu, et al. "Data attribution for text-to-image models by unlearning synthesized images." NeurIPS 2024.
[3] Lu, Xiaonan, et al. "Breaking immutable: Information-coupled prototype elaboration for few-shot object detection." AAAI 2023.
[4] Han, Jiaming, et al. "Few-shot object detection via variational feature aggregation." AAAI 2023.



Qualitative Results
Image-level data attribution methods (e.g, AbC,…) are usually distracted by background and cannot 
localize target region in region-level tasks.
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Applications

Detail Repair in Object Generation
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Investigate Model Behavior with 
Noisy Training Sample
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Thank you for listening!
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