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Crowdsourcing & evolution of work organization in Internet

» Motivation: Serious Business or Hype?
» Definition of Crowdsourcing & Evolution of Work Organization
» Applications, Use Cases and Potential

» Quo vadis
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Growth of Microworkers Platform

v

Commercial Crowdsourcing,

» Platform initiated in 2009 =20 measured

—=— |ogistic growth model

» August 2012: =0
~ 300k users from 200
countries

N

o

o
T
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Evolution of Work Organization

Project

Tasks

Subtasks

Microtasks
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Control
Engine
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Crowdsourcing Workflow

1 Submit task | Crowd-sourcing Platform 2 Pull task

v iy

4 Deliver task 3 Submit tas

<« )¢ «—
4 W

> >
5 Approve and

pay
Employer Control Engine Worker Crowd
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Classic outsourcing and outtasking platforms

rather classical approaches
» oDesk
= Routine tasks, complex tasks, or creative tasks

= Employer chooses workers dependent on the job demands and
worker profiles

= Average payment: per hour $ 9.70, per fixed-price jobs: $ 296
» Elance

» Routine tasks, complex tasks, or creative tasks

= Employer post tenders and choose workers
» Innocentive

= Target: creative tasks

= Employer chooses best solution submitted by workers and rewards
the corresponding worker

= Payment: Fixed rewards depending on the challenge $ 5000 - $
1,000,000

WURZBURG Phuoc Tran-Gia, Tobias HoBfeld et iaear
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Major crowdsourcing platforms

Crowdsourcing

... hype at the moment ...

» Amazon Mechanical Turk (Mturk)
= routine and simple tasks
= pure crowdsourcing platform
" micropayments per task

» microWorkers
= international crowds of 300000
= growth rate of 5-10% per month
= pure crowdsourcing platform
= Micropayments: paypal, alertpay, moneybookers, ...

» ... rapidly growing number of platforms
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Nationality of workers in MechanicalTurk and

=

Nationality

Pakistan Romania
U.K. .
1% 05% 0.5%

(]
Philippines j\\

1%

Canada
3%

MTurk
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Definition

Crowdsourcing is the act of taking a job traditionally performed
by a designated agent (usually an employee) and outsourcing
it to an undefined, generally large group of people in the form
of an open call.
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What enables
crowdsourcing?



Enabling technologies for Crowdsourcing

» Widespread availability of Internet access
» Search engines & Internet marketing

= Pagerank & Search Engine Result Page (SERP)

= New currencies in the Internet (page impression, click-through-rate,
etc)

» Marketing in Internet (Google Adsense&Adwords, Briteads, ...)
= Search Engine Optimization (SEO)
» Micropayments
= Paypal, Alertpay, Moneybooker, ...
» Communities and social networks
» Rapid growths of social networks
» Change of information diffusion speed
» Reputation management techniques
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Recent Tasks for Crowdsourcing in Current Internet

Online reputation improvements
Image labeling / recognition
Acquisition of new users / joining new platforms
Online advertisement / search engine optimization
= Posting twitter information
= Creation of back links
User surveys for marketing / scientific studies
» Content creation
= Forum posts, blog entries
= Articles
Data extraction & categorization
» Research and development
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Knowledge Collection and Generation

» lIdea:
= Collection and post-processing of existing data
= Use “Wisdom of the crowd” to generate new knowledge

» Realizations: Sromy
= reCAPTCHA knows
- Wlklpedla Geben Sie die 2 Worter ein: o o o

» Examples:
Digitalization of old texts using reCAPTCHA

= (Captchas are used to distinguish between automated scripts and humans
(cf. email registration)

» |dea: Use words from book digitalization process which cannot be
recognized by high quality OCR and add distortion
—> result is impossible to be recognized by any other script or program
= Use one known word to check if the input is done by a human,
additionally one unknown word is digitalized

Julius-Maximilians-
UNIVERSITAT
WURZBURG Phuoc Tran-Gia, Tobias HoBfeld et iaear



Integrated OCR and Crowdsourcing Digitalization Process

» Digitalized version of literature fosters and supports research in linguistics,
but
= current OCR software cannot identify old German typefaces (like “Fraktur”) reliably
= manual transcription is to cost and time intensive
=» Using a combined approach is promising

>

post-processed

I Lo | o)
Sicoer éfl;li; i a@pus Text with low OCR
: recognition confidence is
: >
/ Scanning ]

OCR

- nd
ﬂ fo
Editable text including

information about the tic
recognition confidence

__/ \
) < h d
Automatic post Corrected text umarn crow

processing and

Scanned pages

Original text

Digitalized text finalization pjgitalized pages
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Crowd-Sensing

» Basic Ildeas:
= Use humans as mobile sensors

= (Collect data in the real world (in contrast to data collection from web
pages)

» Realization:

= Smartphones or specialized mobile 4 Gyroscope (3-axis
devices as sensors S/

= Different types of user interaction possible =N
— Automatic sensing ) a Compass

— Explicit sensing N~ Proximity sensor
— Implicit sensing

Accelerometer

> Ambient light sen--

© www.engadget.com

» Example:

Smartphone based road damage detection

— “Feel” the bump when driving though a road whole using the smartphone’s
accelerometer

— Ask the driver if he just passed a road hole

— Process the answer and report the whole including GSP coordinates to a
central server
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Creativity and Innovation Design

» lIdea:
= Developing new products, software and business ideas
= Creation and evaluation of new designs and user interfaces (Ul)

» Realizations: ‘ )
= 99designs.com dESIgI‘IS

Dlest

= uTest.com

> E X a m p | e : Where the best test

Testing of a new software Ul

— Usually Ul test are performed by co-workers or designated tests
=>» Limited resources
=>» Different expectations than regular user
=>» Better trained than regular users
— Crowdsoucing Ul test enable real user feedback
=>» Faster and more realistic feedback
=>» Feedback for users with a different point of view
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Problem Solving

» Idea:
» Use a broad audience to solve specific R&D challenges

= Use crowdsourcing to find specialist for advices in specialized tasks
like decontamination after a chemical accident

» Realization:
= |nnocentiv.com
= Kaggle.com INNOCENTIVE

kaggle
» Example:
= Tasks from the aforementioned platforms

— Identify patients who will be admitted to a hospital within the next year,
using historical claims data.
Reward $3,000,000
— Develop an algorithm for matching latent fingerprints.
Reward $100,000
— Recycling Challenge: How to Recover Glass From Buildings?
Reward $ 5,000
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Layers of Crowdsourcing Processes

Company [ Microsoft, Google, Amazon, EBay ]

Specialized
mediator

D

CrowdFlower

OTest

Machine clouds
and mobile
crowdsourcing
Platforms

microWorkers

Crowdsourcing
platforms

amazonmechanical turk

Worker at
specific
locations
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International
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Decomposing an Outtasking Process

customers Production process
specialized Project Project
mediator
crowdsourcing Campaign Campaign Campaign
platforms
workers Tasks Tasks Tasks Tasks Tasks
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Crowdsourcing & evolution of work organization in Internet

» Motivation: Serious Business or Hype?
» Definition of Crowdsourcing & Evolution of Work Organization
» Applications, Use Cases and Potential

» Quo vadis
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Human cloud vs machine cloud
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Human cloud vs machine cloud
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Human cloud vs machine cloud
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Human cloud vs machine cloud
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Application Areas & Challenges

» Current Internet Crowdsourcing
= Web based platforms for various purposes

= Main challenges
— Massive amount of data generated
— Huge number of users

» Real-time Crowdsourcing
= Crowdsourcing task which are time critical (transcription of images for
blind people)
= Main challenges
— Real time constrains on the underlying infrastructure (clouds)

— 24/7 crowd required (huge size of the crowds, diversity of the crowd in
terms of time zone location)
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Application Areas & Challenges

» Mobile Crowdsourcing

= Crowdsourcing applications using mobile devices for sensing and
communication with the users

= Main challenges
— Diversity of user devices
— Validation of location base data in spare populated areas

» Enterprise Crowdsourcing

= Using crowdsourcing based approaches for company internal
processes

» Main Challenges
— Redesign existing process to make it “crowdsourcable” way
— Protection of internal data/security issues

Julius-Maximilians-
UNIVERSITAT
WURZBURG Phuoc Tran-Gia, Tobias HoBfeld et iaear



‘what is project geigercrowd? <br />;

‘ ”l . [_| http://geigercrowd.net/what.html

geigercrowd.net

what is project geigercrowd?
HAH—939F707cD &E13?
geigercrowd is an approach to fill in an information gap. radiation measurements should be open data and

provided by the government in an easy to access and uncensored manner. the current situation in japan shows a

different picture. websites providing up-to_date meassurementsare sither down or don't show valid values. this
. fere we want to fill in. we crowdsource the meassuring to people in japan who operate and own automated >

or handheld geiger counters or other equipment that delivers data on radiation levels. this way we all together

peopie all
over japan to assess the current risk situation. geigercrowd.net is backed by a capable content delivery network

can try to fill the cu
to hopefully handle more load than the other available resources that currently provide this data on the web.
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Digital Jam 2.0

» Three day event in July 2012 to overcome youth unemployment in
Jamaica (in 2009 at 27.3%)

» Organizers:
= Government of Jamaica
= World Bank
= and other governmental and non-governmental institutions

» Approach:

= Demonstrate opportunities of the virtual economy for unemployed or
underemployed youth in Jamaica

» Youths can enter the global labor market via the internet and earn an
income by performing paid tasks in the virtual economy

— “micro-work” (tasks that are broken into component parts and then outsourced
online)

— “e-lancing” (where young people offer their services via online portals)

— ‘“crowdsourcing” (where they can participate in finding collaborative solutions
for large projects launched by companies and other entities online)
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Growth of Microworkers Platform

» Logistic growth model
= [nitial population Ny = 6.75, limit K = 316.16, growth rate ry = 1.97

» Square growth model

= f(t) =30.81¢t% + 17.94

» A look into crystal ball:

Sep 14, 2013
= 313k users (logistic)
» 647k users (square)

» Increasing importance

UNIVERSITAT
WURZBURG

in the future
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Definition of Crowdsourcing (alternative)

Crowdsourcing is a type of participative online activity in which an
individual, an institution, a non-profit organization, or company proposes
fo a group of individuals of varying knowledge, heterogeneity, and
number, via a flexible open call, the voluntary undertaking of a task. The
undertaking of the task, of variable complexity and modularity, and in
which the crowd should participate bringing their work, money,
knowledge and/or experience, always entails mutual benefit. The user
will receive the satisfaction of a given type of need, be it economic, social
recognition, self-esteem, or the development of individual skills, while the
crowdsourcer will obtain and utilize to their advantage what the user has
brought to the venture, whose form will depend on the type of

activity undertaken.

“lowards an Integrated Crowdsourcing Definition” - Enrique Estellés-Arolas et al.
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Consequences of Crowdsourcing

» Individual
= “Everyone is self-employed”
— Pros

* More flexibility in terms of working hours, work place and type of work
» Possibilities for a better income for higher skilled worker
— Cons
* No job guarantees
» World wide work marked decreases the wages

= Privacy issues in crowdsourcing sensing applications

» Society

= New legal solutions are require to deal with a world wide task marked
(Platform located in country A, worker located in country B, employer
originating form country C)

— Taxation
— Trade unions and worker rights
— Application of which laws?

= (Changes in education system, as in general no proof of a profession is
required to work on a certain task

= Enables people to easily contribution to the common wealth, e.g.
reporting of pollution and submit solutions for community problems
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Consequences of Crowdsourcing

» Companies

= Enables new business models and business cases, e.g. consulting on how to
crowdsource tasks

= Fosters competition and globalization

= Scalable, flexible and diverse workforce
— Faster completion of tasks
— On demand experts

= Security of business data

» Science
= Crowdsourcing as a tool
— Easy access to huge test panels
— New ways to perform measurements
= Crowdsourcing as research topic
— Legal issues:
» Creative tasks: Intellectual rights
» Wrong data, hired flash crowds: liability
— Computer science:
* Quality assurance mechanisms
+ Task and worker recommenders
= Current projects
— The EveryAware Project (Crowd sensing)
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Emerging Applications and Potential of Crowdsourcing

» Crowd sensing:

= Data collection
— human sensor — mobile devices, smartphones with sensors
— Example:

= Realizations:

— Automatic sensing

* no interaction of the user necessary, data is gathered automatically (position of crowd = prediction of electricity
consumption of the mobile access network)

— Explicit sensing
» Users manually input and share data (geolocation-aware image collection e.g. of road damages)
— Implicit sensing
* Relies on manual inputs, however sensor data are by-products of other user actions (rfid based train ticket
control can be used to predict crowding of train station)

» Knowledge Collection and Generation
»  Wikipedia, Wisdom of the crowd

= |IBM’s Spoken Web system offering knowledge sharing fro farmers in rural India via mobile
phones

» Creativity and Innovation Design
» Developing new business ideas
= Developing new products (Tchibo Ideas)

» Problem Solving
= Research and Development

» Crowdsourcing based disaster management (Allowing professional volunteers to offer their skills
to local governments during desasters)
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Applications

» Applications
» Helping handicaped people
— http://www.crowdsourcing.org/editorial/crowdsourcing-iphone-app-to-help-

the-blind-see/4430
— http://abclocal.go.com/kgo/story?section=news/technoloqy&id=8760115

» Enterprises:
= Digitalisierung von Krankenakten (IBM)
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Application Areas of Crowdsourcing and Resulting
Challenges

» Current Internet CS
= Web based platforms for various purposes
= Main challenges

— Massive amount of data generated
— Huge number of users

» Mobile CS
= Crowdsourcing applications using mobile devices for sensing and communication with the users

= Main Challenges
— Diversity of user devices
— Validation of location base data in spare populated areas

» Real-life CS
= Crowdsourcing application which require geographical presence (painting a room, buying
food...)

= Main Challenges
— Acquiring enough participants (workers and employers) in the same area

» Real-time CS
= Crowdsourcing task which are time crucial (Transcription of images for blind people)
= Main Challenges
— Ubiquitous access to the CS platform

— Real time constrains on the underlying infrastructure (clouds)
— 24/7 crowd required (huge size of the crowds, diversity of the crowd in terms of time zone location)

» Enterprise CS
= Using crowdsourcing based approaches for company internal processes
= Main Challenges

— Redesign existing process to make it “crowdsourcable” way
— Protection of internal data/security issues
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quo vadis ?

» Sandbox or serious business models?

» Building Platforms and Customizing Use Cases
» Transform a use case into campaigns
» Preprocessing of data and postprocessing of results
= Building internal crowdsourcing platforms within companies
= Supporting automatic creation of microtasks from large projects

» Building crowd

= Forming specialized crowds for predefined jobs
— Workers with special qualifications for difficult tasks
— Workers with specific demographic properties, e.g., for surveys

» Forming “internal” crowd in companies and enterprises
= Developing cheat detection techniques
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