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Motivation
• Existing Problems of SGG

a) Long-Tailed Distribution of Dataset

b) Trivial Predicates for Dominating Relationships

(a) Distribution of Predicates in VisualGenome (b) Example of Biased SG(b) Example of the Proposed Unbiased SG
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Common Strategy: Take as much related 

inputs as possible. 

Prerequisite: Causal Graph

• Definition: Causal Graph (a.k.a., structural causal model) is a directed 
acyclic graph G = {N, E}, indicating how a set of variables N interact 
with each other through the causal link E.

[1] Judea Pearl, Dana Mackenzie, The Book of Why

[2] Judea Pearl, Madelyn Glymour, and Nicholas Jewell, Causal Inference in Statistics: A Primer
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Causal Graph of SGG: The Road Map

𝐼 : Image
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𝑌: Object Features

: Object Labels

: Predicate Logits

Step 1

Valid edge can still be the shortcut



Counterfactual Thinking: Identify the Source of Bias

Step 2

Blind Guess 

(Bad Bias)



Total Direct Effect (TDE): Unbiased Inference

➢Note that the training is still conventional biased training 

without any re-balancing tricks (re-weight / re-sampling).

Step 3



Advantages

• Advantages:

• Model-Agnostic: Consistent improvements across different models and fusion functions.

• Simple: Respecting the conventional biased training.

• Effective: Significantly improving mean Recall@K, Zero-Shot Recall@K, Sentence-to-Graph 
Retrieval



Quantitative Results: Mean Recall@K



Quantitative Results: Zero-Shot & Retrieval

Zero-Shot Recall@K SG-Based Retrieval



Qualitative Examples
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