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Motivation 
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AdVQA Contributions 

● AdVQA dataset is considerably harder and trickier due to its adversarial data 
collection design. We dynamically collect (SOTA) model fooling questions 
given the images. 

● We evaluate a wide range of existing VQA models on AdVQA and find their 
performance is significantly lower than on the commonly used VQA2.0 
dataset.

● AdVQA dataset can be used not only to shed light on current model 
shortcomings, but also as an evaluative benchmark to help advance the 
robustness of the models in the field of Visual Question Answering. 

● Prediction file evaluation and model evaluation server available on dynabench, 
including a public leaderboard.

Check out www.adversarialvqa.org to download our dataset

http://www.dynabench.org
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Examples

Example 1. contrastive examples from VQA and AdVQA

VQA question:
How many cats are in the image?

● Correct Answer: 2
● Answer (VisualBERT): 2
● Answer (ViLBERT): 2
● Answer (UniT): 2

AdVQA question:
What brand is the tv?

● Correct Answer: LG
● Answer (VisualBERT): sony
● Answer (ViLBERT): samsung
● Answer (UniT): samsung

Images are from COCO2017 - val
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Examples

Example 2. contrastive examples from VQA and AdVQA

VQA question:
Does the cat look happy?

● Correct Answer: no
● Answer (VisualBERT): no
● Answer (ViLBERT): no
● Answer (UniT): no

AdVQA question:
How many cartoon drawings are 
present on the cat’s tie?

● Correct Answer: 4
● Answer (VisualBERT): 1
● Answer (ViLBERT): 1
● Answer (UniT): 2
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Examples

Example 3. contrastive examples from VQA and AdVQA

VQA question:
What kind of floor is the man sitting on?

● Correct Answer: wood
● Answer (VisualBERT): wood
● Answer (ViLBERT): wood
● Answer (UniT): wood

AdVQA question:
Did someone else take this picture?

● Correct Answer: no
● Answer (VisualBERT): yes
● Answer (ViLBERT): yes
● Answer (UniT): yes
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Our Approach

● Dynamic Human in-the-loop adversarial data collection against SOTA model 
→ VQA2.0 winner in 2020:  MoViE+MCAN

● 3 stage process:

question collection question validation    answer collection
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Question Collection
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Question Validation
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Answer Collection

● Same interface as the VQA v2.0 answer 
collection interface

● Collect 10 answers per question
● Added “unanswerable” to:

○ filter bad questions that might have 
passed through

○ account for ambiguity that can be present 
in questions

● Filter out bad annotators with gold labels
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AdVQA Dataset 

● 46,807 <question, answers> pairs (36,087 test, 10k val)
● The data split matches VQA2.0; The 10k val set is released publicly.



12

AdVQA Dataset - cont’

● The models will need to understand and reason with rare concepts to do well on AdVQA since 
50.9% of the answers in AdVQA val and test sets do not occur in VQA v2 train set. 

● 77.2% of the AdVQA val set’s questions are answerable using the original VQA vocab.
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AdVQA Dataset - cont’

Number of word distribution in questions in AdVQA compared to prior work
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AdVQA Dataset - cont’

cumulative percentage of questions w.r.t number of answers in agreement 
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AdVQA Dataset - cont’

Answer Type Category-wise Distribution
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AdVQA Dataset - cont’

● The models will need to understand and reason with rare concepts to do well on AdVQA since 
50.9% of the answers in AdVQA val and test sets do not occur in VQA v2 train set. 

● 77.2% of the AdVQA val set’s questions are answerable using the original VQA vocab.
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● “What” and “how” is the most common
● A significant amount of questions can be 

answered using scene text and counting
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Model Evaluations
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AdVQA Evaluation Discussions #1

Most multimodal models are 
unable to beat simple baselines.

AdVQA is difficult. VQA models 
still have a long way to go to 
beat those simple baselines.
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AdVQA Evaluation Discussions #2

MovieMCAN which was not in the 
loop but trained with a different seed 
perform similarly to other models. 

All VQA models perform poorly on 
AdVQA, suggesting the examples are 
by and large representative of 
shortcomings of VQA techniques 
overall.
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AdVQA Evaluation Discussions #3

M4C performs best, whereas VILLA 
performs worst among the evaluated 
models.

The ability to read and reason about 
text is important for AdVQA. Human 
adversarial examples don’t do well on 
models that are trained on statistically 
adversarial examples.
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Summary - AdVQA

● AdVQA dataset is considerably harder and trickier due to its adversarial data 
collection design. 

● We evaluate a wide range of existing VQA models on AdVQA and report their 
significantly lower performance than on the commonly used VQA2.0 dataset.

● AdVQA dataset demonstrates the shortcomings of popular VQA models, and it 
will be used as evaluative benchmark to help advance the state of the art. 

● Prediction file evaluation and model evaluation server available on dynabench, 
including a public leaderboard.

Check out www.adversarialvqa.org to download our dataset

http://www.dynabench.org
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Thank You

Powered by the Dynabench framework


