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Video Question Answering

• Video question answering is a good task to evaluate a 
method’s ability to understand video content.



Challenges

• Manually annotating a large number of videos with a 
diverse set of questions and answers is extremely time-
consuming and costly.
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• Manually annotating a large number of videos with a 
diverse set of questions and answers is extremely time-
consuming and costly.

Can we do this without relying on manually annotated video data?



Main Idea

• Automatically generate question & answer from narrated 
YouTube videos. 

• Such automatically generated data can then be used to 
train VideoQA model.



HowTo100M Dataset

• 136M video clips with automatically transcribed speech 
narrations. 

Miech et al. “HowTo100M: Learning a Text-Video Embedding by Watching Hundred Million Narrated 
Video Clips,” ICCV 2019 
 



Text-only Supervision

• The authors use language models trained on manually 
annotated text-only question-answering corpus.

Raffel et al. “Exploring the limits of transfer learning with a unified text-to-text transformer,” JMLR 2020 
 



Generating VideoQA Data

• The authors use language models trained on manually 
annotated text-only question-answering corpus.

Tilk et al. “Bidirectional recurrent neural network with attention mechanism for punctuation restoration,” 
Interspeech 2016. 
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HowToVQA69M

• A large scale videoQA dataset consisting of 69M video 
clip, question and answer triplets.



• HowToVQA69M annotations are relatively noisy.

Noise in HowToVQA69M



• The model is composed of two modules: (i) a video-
question module, and (ii) an answer embedding module.
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• The authors use a standard contrastive loss function to 
train their model.
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• Masking loss is applied to questions tokens during 
training.

Masked Language Modeling

Where are the men?

Question Encoder



• Masking loss is applied to questions tokens during 
training.

Masked Language Modeling

Where are the men?

Question Encoder

?? ??



• 10K manually annotated videos and question pairs from 
HowTo100M.  

• Each clip is manually annotated with one question and 5 
answers on Amazon Mechanical Turk.

iVQA Benchmark



Zero-shot VideoQA

• No manual supervision of visual data is used. 

• The performance is evaluated on five videoQA datasets. 

• No finetuning is done on any of these datasets.
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The performance of the random baseline is very low.
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Zero-shot VideoQA

The proposed method significantly outperforms text-only question 
answering baseline.

• No manual supervision of visual data is used. 

• The performance is evaluated on five videoQA datasets. 

• No finetuning is done on any of these datasets.



Zero-shot VideoQA

Pretraining on HowToVQA69M is much more 
beneficial than pretraining on HowTo100M.

• No manual supervision of visual data is used. 

• The performance is evaluated on five videoQA datasets. 

• No finetuning is done on any of these datasets.



• The values next to the ground truth (GT) answers indicate 
the number of annotators that gave the answer.

Zero-shot VideoQA



• The model is first pretrained on HowToVQA69M. 

• The authors then finetune it on the downstream dataset.

Comparison to State-of-the-Art



• The model is first pretrained on HowToVQA69M. 

• The authors then finetune it on the downstream dataset.

Comparison to State-of-the-Art

The baseline model without any pretraining already 
achieves results close to the state-of-the-art.



• The model is first pretrained on HowToVQA69M. 

• The authors then finetune it on the downstream dataset.

Comparison to State-of-the-Art

HowToVQA69M pretraining brings substantial 
performance boost across all 5 datasets.



• The model is first pretrained on HowToVQA69M. 

• The authors then finetune it on the downstream dataset.

Comparison to State-of-the-Art

HowTo100M pretraining is less useful.



Importance of Dataset Scale



Contributions

• Automatically generated large-scale VideoQA dataset, 
using text-only supervision. 

• Manually collected iVQA benchmark with redundant 
annotations and reduced language bias. 

• Demonstrates the importance of large-scale pretraining, 
and sets the new state-of-the-art on multiple VideoQA 
benchmarks.
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• Limitations of the proposed framework / dataset?



Discussion Questions

• Limitations of the proposed framework / dataset? 

• Could this be applied to different domains beyond 
instructional videos?


