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Review

• Last week:
• Object tracking applications
• Evaluating object tracking methods
• Strategies for crowdsourcing object tracking
• Object tracking datasets & challenges

• Assignments (Class Website & Canvas)
• Project outline and prototype demo due next week

• Questions?



Today’s Topics

• Visual question answering and dialog applications

• Evaluation for visual question answering

• Crowdsourcing for visual question answering

• Crowdsourcing for visual dialog

• Guest: General Manager Warren Barkley at Amazon Web Services
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Task: Answer Visual Questions (VQs)

Does this picture 
look scary?

Hi there can you 
please tell me 

what flavor this is?

Which side of 
the room is the 

toilet on?

Is my 
monitor on?



Visual Assistance for People with Vision Loss; e.g.,
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Visual Assistance for People with Vision Loss; e.g.,



Visual Question Answering (VQA)

For what other applications could visual 
question answer and dialog systems be useful?



Visual Question Answering (VQA)

How is VQA different than the
image captioning task?



VQA Dialog

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.

“hold a meaningful dialog with 
humans in natural language 
about visual content”



VQA Dialog vs VQA and Image Descriptions
Involves 
- Memory
- Follow-up questions

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.
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Class Task: Answer Visual Question

Does this picture 
look scary?

Hi there can you 
please tell me 

what flavor this is?

Which side of 
the room is the 

toilet on?

Is my 
monitor on?

(1) (2) (3) (4)



Crowdsourced Answers

(1) sweet pepper
(2) sweet pepper
(3) sweet pepper
(4) sweet pepper
(5) sweet pepper
(6) sweet pepper
(7) sweet pepper
(8) sweet pepper
(9) sweet pepper
(10) sweet pepper

Does this picture 
look scary?

Hi there can you please 
tell me what flavor this is?

Which side of the 
room is the toilet on?Is my monitor on?

(1) yes
(2) yes
(3) yes
(4) yes
(5) yes
(6) yes
(7) yes
(8) yes
(9) yes

(10) yes

(1) yes
(2) no
(3) no
(4) yes
(5) no
(6) yes
(7) yes
(8) no
(9) no
(10) no

(1) right
(2) left
(3) right
(4) right
(5) right
(6) right
(7) right side
(8) right
(9) center
(10) right



Evaluating Automated Predictions

https://vqa.cloudcv.org/



Evaluating Automated Predictions

Does this picture 
look scary?

Hi there can you 
please tell me 

what flavor this is?

Which side of 
the room is the 

toilet on?

Is my 
monitor on?

(1) yes (2) chocolate (3) yes (4) right

https://vqa.cloudcv.org/



Evaluating Automated Predictions

Aishwarya Agrawal, Jiasen Lu, Stanislaw Antol, Margaret Mitchell, C. Lawrence 
Zitnick, Dhruv Batra, and Devi Parikh. VQA: Visual Question Answering. CVPR 2015.



Evaluation: Example

Does this picture 
look scary?

(1) yes
(2) no
(3) no
(4) yes
(5) no
(6) yes
(7) yes
(8) no
(9) no
(10) no

What is the accuracy of an algorithm prediction of 
- “yes”?
- “no”?
- “maybe”?



Evaluation: Example

What is the accuracy of an algorithm prediction of 
- “right”?
- “left”?
- “right side”?
- “center”?
- “bottom”?

Which side of the 
room is the toilet on?

(1) right
(2) left
(3) right
(4) right
(5) right
(6) right
(7) right side
(8) right
(9) center
(10) right
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VQA 1.0
1. Collect Images

* MS-COCO 
- 204,721

* Abstract
- 90,000

Aishwarya Agrawal, Jiasen Lu, Stanislaw Antol, Margaret Mitchell, C. Lawrence 
Zitnick, Dhruv Batra, and Devi Parikh. VQA: Visual Question Answering. CVPR 2015.



VQA 1.0
2. Collect Questions

* Pilot study: 
compare 
questions 
designed to be 
too difficult to 
answer for a:
- “toddler”
- “alien”
- “smart robot”

* Collect 3 
questions per 
image
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VQA 1.0
3. Collect Answers

* Collect 10 
answers per 
visual question

Aishwarya Agrawal, Jiasen Lu, Stanislaw Antol, Margaret Mitchell, C. Lawrence 
Zitnick, Dhruv Batra, and Devi Parikh. VQA: Visual Question Answering. CVPR 2015.



VQA 1.0 Answers

Aishwarya Agrawal, Jiasen Lu, Stanislaw Antol, Margaret Mitchell, C. Lawrence Zitnick, Dhruv Batra, and Devi Parikh; CVPR 
2015; 238 citations in 3/17



VQA Annual Challenge (held for 4 years now)

https://visualqa.org/workshop.html

https://visualqa.org/workshop.html
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Data: Real Users of On-Demand Visual Assistance

Jeffrey Bigham et al. VizWiz: Nearly Real-time Answers to Visual Questions. UIST 2010
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Data: Real Users of On-Demand Visual Assistance
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Image
+
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Data: Real Users of On-Demand Visual Assistance

Image
+

(Optionally) Question

Caption
or Answer

Jeffrey Bigham et al. VizWiz: Nearly Real-time Answers to Visual Questions. UIST 2010



Data: Real Users of On-Demand Visual Assistance

(Distribution for 
31,173 questions)

36 Danna Gurari et al. VizWiz Grand Challenge: Answering Visual Questions from Blind People. CVPR 2018



VQA Datasets: VizWiz

When working with data from real users 
of a real-world application, what must 

be done differently when creating a 
visual question answering dataset?



VQA Datasets: VizWiz
1. Collect Images & Questions

* For 44,799 of the visual 
questions that the users agreed 
to share:

1. Anonymize the data

2. Flag all images with private 
information

3. Obscure all private content in 
images using various image 
inpainting algorithms

Danna Gurari et al. VizWiz Grand Challenge: Answering Visual Questions from Blind People. CVPR 2018

Flag private images



VQA Datasets: VizWiz
1. Collect Images & Questions
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Face Pregnancy 
Test

Computer 
Screen

Credit 
Card

Prescription 
Pills

12% of 44,799 images show private content!
* For 44,799 of the visual 
questions that the users agreed 
to share:

1. Anonymize the data

2. Flag all images with private 
information

3. Obscure all private content in 
images using various image 
inpainting algorithms
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3. Collect Answers

* Collect 10 
answers per 
visual question



VizWiz Grand Challenge

https://vizwiz.org/workshops/vizwiz-workshop-2018/

https://vizwiz.org/workshops/vizwiz-workshop-2018/
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VQA: Crowdsourcing Instructions



VQA: Asking Crowdsourcing Interface

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.



VQA: Answering Crowdsourcing Interface

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.



Crowdsourcing Task

Workers can end a conversation after 20 messages are exchanged (10 question-answer pairs)

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.



Distribution of Question & Answer Lengths

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.



Popular Question Words/Phrases

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José 
M.F. Moura, Devi Parikh, and Dhruv Batra; Visual Dialog. CVPR 2017.



VisDial Answers

Abhishek Das, Satwik Kottur, Khushi Gupta, Avi Singh, Deshraj Yadav, José M.F. Moura, Devi Parikh, and Dhruv Batra; CVPR 
2017; 20 citations in 11/17



Class Discussion

1. Why do different crowd workers’ answers differ for a visual 
question?

2. How would you decide what answer you use when different crowd 
workers provide different answers to a visual question?  Please note 
your method must scale to efficiently support large datasets.

3. All crowd workers were restricted to US locations.  How might 
different cultural backgrounds affect VQA datasets?
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