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Generative Bias!
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Generative Bias for Robust VQA
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Bias Issue

VQA models rely heavily on language priors!

[1] Agrawal A., Don’t Just Assume; Look and Answer: Overcoming Priors for Visual Question Answering. CVPR 2018.



Bias?

What color is…
Dataset Label Average

black
blue

brown
gray
pink

What color is…
QA

Model

brown
black & white

gray
cake

skateboarding
Precomputed Label Statistics

[1] Cadene R., RUBi: Reducing Unimodal Biases in Visual Question Answering. NeurIPS 2019.
[2] Clark C., Don’t Take the Easy Way Out: Ensemble Based Methods for Avoiding Known Dataset Biases. EMNLP 2019.
[3] Han X., Greedy Gradient Ensemble for Robust Visual Question Answering. ICCV 2021.
[4] Counterfactual VQA: A Cause-Effect Look at Language Bias. CVPR 2021.

[2,3] [1,2,3,4]
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What the VQA model actually experiences

The better we can capture bias, the better we can debias

Limited by static from images



Generative Bias!
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Generative Bias for Robust VQA
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Ensemble Training
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Bias Model captures bias and Target Model learns to debias from it



Bias Model Training
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Bias Model Training
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Bias Model Training
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Intuitively, Generator learns to “hallucinates” the “visual input”

The bias model generates stochastic bias representations
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Generative Bias for Robust VQA

Target model debiasing

Bias Model’s output as negative gradient supervision

with,

Using the raw unbounded output + clamping allows our loss to take into consideration the intensity of bias

𝑽

𝑸

𝑽

𝒚

𝒚𝒃
Bias Model

𝑭𝒃

Target Model
𝑭

𝑸

ℒ𝒅𝒆𝒃𝒊𝒂𝒔



Generative Bias for Robust VQA

Excellent performance



Generative Bias for Robust VQA

Generative Bias works with other debiasing losses

Architecture Agnostic

State-of-the-art!



Generative Question Bias?
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What does the model actually see?
Ground Truth

GT: white: 1.0

Q: What color is the 
balloon?

GT: gray: 1.0

Q: What color is the man’s 
shirt?

GT: yes: 1.0

Q: Is this a cheese pizza?



What does the model actually see?
Ground Truth Bias Model with Noise 1 Bias Model with Noise 2 Bias Model with Noise 3

GT: white: 1.0

pink: 0.77
purple: 0.67
blue: 0.59
orange: 0.59
red: 0.56

pink: 0.79
purple: 0.68
blue: 0.59
orange: 0.58
red: 0.56

pink: 0.80
purple: 0.68
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Q: What color is the 
balloon?

black: 0.65
brown: 0.64
white: 0.61
green: 0.60
yellow: 0.57

black: 0.65
brown: 0.64
white: 0.61
green: 0.60
yellow: 0.57

black: 0.65
brown: 0.64
white: 0.61
green: 0.60
yellow: 0.58

GT: gray: 1.0

Q: What color is the man’s 
shirt?

GT: yes: 1.0

Q: Is this a cheese pizza? no: 0.99
yes: 0.47
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

no: 0.99
yes: 0.48
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

no: 0.99
yes: 0.47
unknown: 0.00
not sure: 0.00
can’t tell: 0.00



What does the model actually see?
Ground Truth Bias Model with Noise 1 Bias Model with Noise 2 Bias Model with Noise 3 Bias Model with V

GT: white: 1.0

pink: 0.77
purple: 0.67
blue: 0.59
orange: 0.59
red: 0.56

pink: 0.79
purple: 0.68
blue: 0.59
orange: 0.58
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Q: What color is the man’s 
shirt?
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GT: yes: 1.0

Q: Is this a cheese pizza? no: 0.99
yes: 0.47
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

no: 0.99
yes: 0.48
unknown: 0.00
not sure: 0.00
can’t tell: 0.00
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yes: 0.47
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not sure: 0.00
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not sure: 0.00
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What does the model actually see?
Ground Truth Bias Model with Noise 1 Bias Model with Noise 2 Bias Model with Noise 3 Bias Model with V Target Model

GT: white: 1.0

pink: 0.77
purple: 0.67
blue: 0.59
orange: 0.59
red: 0.56

white: 0.66
clear: 0.08
pink: 0.03
cream: 0.03
beige: 0.02

pink: 0.79
purple: 0.68
blue: 0.59
orange: 0.58
red: 0.56

pink: 0.80
purple: 0.68
blue: 0.59
orange: 0.59
red: 0.57

pink: 0.94
purple: 0.84
orange: 0.76
yellow: 0.69
blue: 0.67

Q: What color is the 
balloon?

gray: 0.67
white: 0.09
tan: 0.02
blue: 0.01
green: 0.01

black: 0.65
brown: 0.64
white: 0.61
green: 0.60
yellow: 0.57

black: 0.65
brown: 0.64
white: 0.61
green: 0.60
yellow: 0.57

black: 0.65
brown: 0.64
white: 0.61
green: 0.60
yellow: 0.58

GT: gray: 1.0

Q: What color is the man’s 
shirt?

black: 0.78
brown: 0.72
white: 0.70
green: 0.70
yellow: 0.68

GT: yes: 1.0

Q: Is this a cheese pizza? no: 0.99
yes: 0.47
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

no: 0.99
yes: 0.48
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

no: 0.99
yes: 0.47
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

no: 0.99
yes: 0.47
unknown: 0.00
not sure: 0.00
can’t tell: 0.00

yes: 0.48
pizza: 0.01
unknown: 0.00
not sure: 0.00
can’t tell: 0.00



Thank You!

Github: https://github.com/chojw/genb

https://github.com/chojw/genb

