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Review

• Last week:
• Attribute labeling applications 
• Attributes: dataset creation approaches
• Beyond binary classification: relative/indistinguishable pairs of attributes

• Assignments (Canvas)
• Reading assignment 3 due yesterday
• Reading assignment 4 due next week
• Lab assignment 2 due in three weeks (due date changed)

• Questions?



Today’s Topics

• Scope of “crowdsourcing” in crowdsourcing for computer vision

• How to recruit a crowd?

• Who is the crowd?

• How to collect high quality results with a crowd?

• Lab: Alegion platform and connecting to Amazon Mechanical Turk
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Focus of Crowdsourcing for Computer Vision
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Crowdsourcing: Definition

Jeff Howe, 2006 Wired article: 
- “outsourcing a specific set of functions of a company to an undefined set 
of people, instead of assigning it to designated employees”

Modified version: 
- replace traditional “office” workers with “Internet” workers



Crowdsourcing: Examples



Crowdsourcing: Examples



Crowdsourcing Versus Human Computation

Human Computation
(humans provide processing 

power to solve problems that 
computers cannot yet solve)

Crowdsourcing
(using an open call to outsource 

work typically done by a 
designated person to an 

undefined group of people)



Human Computation

Human Computation
(humans provide processing 

power to solve problems that 
computers cannot yet solve)



Human Computation: Definition
1613

• e.g., for astronomy, fluid dynamics, nuclear fission, space travel

Dorothy Vaughn Mary Jackson Miriam Mann

Excellent summary: https://en.wikipedia.org/wiki/Human_computer

Human “Computers”: first reference to people who perform calculations towards solving complex problems 

https://en.wikipedia.org/wiki/Human_computer


Human Computation: Replace with Machines
1613

Human “Computers”

1945

ENIAC (Electronic Numerical Integrator and 
Computer ) created during World War II

First programmable machine

Human computers became first programmers



Human Computation: Replace with Machines
1613

Human “Computers”

1945 1950

Turing Test First programmable machine

Turing Test: can ”C” decide whether text 
responses come from a machine or human

Alan Turing 
(1912-1954)



Human Computation: Replace with Machines
1613

Human “Computers”

1945 1950

Turing 
Test 

First programmable machine Birth of Computer Vision 

1966



Our Scope: Crowdsourcing for Computer Vision

Human ComputationCrowdsourcing
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[von Ahn & 
Dabbish; 2004]
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How to Learn About the Crowd?

• Surveys
• e.g., request/pay workers to share their reasons

• Analyze users’ comments on forums
• Turkopticon
• TurkerNation
• mturk forum
• reddit

• Ethnographic studies



Surveys on AMT

1000 AMT workers
over 3 weeks in Feb.
2010; $0.10 per HIT

[Ipeirotis, 2010]

One survey posted every 
15 minutes between 
March 2015 and July 
2017 resulting in 84,511 
responses from 39,461 
workers; $0.05 per HIT

[Difallah, 2018]



Surveys on AMT: Country of Origin

Joel Ross et al. Who Are the Crowdworkers?: Shifting Demographics in Mechanical Turk. CHI 2010.

The population was predominantly from the US, but
increasingly becoming international (especially from India)



Surveys on AMT: Country of Origin

Djellel Difallah et al. Demographics and Dynamics of Mechanical Turk Workers. WSDM 2018.

Most workers were from the USA (75%), followed by India (16%), Canada 

(1.1%), Great Britain (0.7%), Philippines (0.35%), and Germany (0.27%)



Surveys on AMT: Self-Identified Gender

Steady increase in % of male workers to nearly even split of genders, 
likely due to increase in Indian population which is largely male



Surveys on AMT: Self-Identified Gender

Djellel Difallah et al. Demographics and Dynamics of Mechanical Turk Workers. WSDM 2018.

Gender distributions in USA and India matched earlier survey



Surveys on AMT: Age

Steady fall in age, likely due to
increase in Indian population which 

often includes younger workers



Surveys on AMT: Age

Djellel Difallah et al. Demographics and Dynamics of Mechanical Turk Workers. WSDM 2018.

MTurk workers tend to be younger than the overall population 



Surveys on AMT: Education

Djellel Difallah et al. Demographics and Dynamics of Mechanical Turk Workers. WSDM 2018.

Overall, AMT population was more educated 
than the average US or Indian population



Surveys on AMT: Income

Steady fall in household income, likely
due to increase in Indian population

which has a different currency valuation



Surveys on AMT: Income

Djellel Difallah et al. Demographics and Dynamics of Mechanical Turk Workers. WSDM 2018.

Household incomes for US workers tend to be more than for US population



Surveys on AMT: Time Spent

Most workers spend a day or less per week working on AMT
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Surveys of AMT: Why Work?

http://crowdsourcing-class.org/slides/crowd-workers.pdf



Surveys of AMT: AMT Wages

On average, Turkers earn just under $2.00/hour, with Indian workers earning 
less than U.S. workers ($1.58/hour vs. $2.30/hour on average in Nov. 2009); 
labor laws do NOT apply since crowd workers are considered “contractors”



AMT Wages
(results from 3 methods to compute wages using task from Sep 2014 
to Jan 2017; 3,808,020 HITs performed by 2,676 unique workers)

Mean wages ranged between $4.80 and %6.19

Kotaro Hara et al. A Data-Driven Analysis of Workers’ Earnings on Amazon Mechanical Turk. CHI 2018.



AMT Wages: Strategies to Boost Them

Toni Kaplan et al. Striving to Earn More: A Survey of Work Strategies and Tool Use Among Crowd Workers. AAAI 2018.



AMT Wages: Strategies to Boost Them; e.g.,
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Anand I. Chittilappilly, Lei Chen, and Sihem Amer-Yahia. A Survey of General-Purpose Crowdsourcing Techniques. IEEE TKDE 2016.
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Pre-Task
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Crowdsourcing System Design

Anand I. Chittilappilly, Lei Chen, and Sihem Amer-Yahia. A Survey of General-Purpose Crowdsourcing Techniques. IEEE TKDE 2016.

Post-Task
• Honey pot tasks
• Aggregate redundant responses
• Manual review
• Automated review
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