Human Computation
In
Social Computing

Irwin King

Department of Computer Science and Engineering
The Chinese University of Hong Kong

king@cse.cuhk.edu.hk
http://www.cse.cuhk.edu.hk/~king

©2009 Irwin King. All rights reserved.

Human Computation in Social Computing
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9, 2009



http://wiki.cse.cuhk.edu.hk/irwin.king/home
http://wiki.cse.cuhk.edu.hk/irwin.king/home
http://wiki.cse.cuhk.edu.hk/irwin.king/home
http://wiki.cse.cuhk.edu.hk/irwin.king/home

Topics in Social Computing

Social Network Theory and ® Virtual communities, e.g.,
analysis Second Life, wikipedia, etc.

Large graph algorithms/ Social monetization/
graph mining/link analysis computational advertising

Learning to rank/ Policy, privacy, and secrutiy
personalized search

Opinion mining/sentiment
Recommender systems/ analysis
collaborative filtering

Human computation/social
Social media, e.g.,YouTube, games/crowdsourcing
Flickr, wiki, blogs, etc.
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Social Computing

social network ranking tagging

services collaborative

filtering
wikis -
marketing

blogs .
Intelligence .

emails : Intelligent computation

Instant ' Computation opinion

messaging mining/
sentiment

mobile analysis

devices query logs
social

analysis
bookmarking large graph

security & privacy  algorithms W
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Playing/Having Fun == \Work/Computation
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® Take advantage of people’s desire to be entertained and

perform useful tasks as a side effect
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Social/Human Computation

Security Check:

Enter both words below, separated by a space. What's This?
Can't read this? Try another.
Try an audio captcha

discharee

Carolina

Text in the box:

1 1 have read and agree to the Terms of Use and Privacy Policy

Problems signing up? Check out our help pages

Security Check:

Enter both words below, separated by a space. What's This?
Can't read this? Try another.
Try an audio captcha

Text in the box:

] 1 have read and agree to the Terms of Use and Privacy Policy

Problems signing up? Check out our help pages

MS. Don. b. €, fol. 4Bv (detail) © Bodlelan l.lwary University of Oxford
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Why Is It Important!?

® Some statistics (July 2008)
e 200,000+ players have contributed 50+ million labels.
® FEach player plays for a total of 91 minutes.

® The throughput is about 233 labels/player/hour (i.e., one
label every |5 seconds)

® |dea behind

® Solve some problems which are difficult to be solved by
computers.

® Take advantage of people’s desire to be entertained.
® Produce useful metadata as a by-product.

. . r;:\q
Human Computation in Social Computing gc'}‘*}
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9, 2009 '*'V\




Games With A Purpose

Matchin

® Image search by aesthetic value

N4 ~ Babble

\A’ ® Translate foreign language into
g a p games with a purpose English

InTune

® Tags songs with description text
Squigl

® |mage segmentation
Verbosity

® Database of common knowledge
description
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Background

® Human Computation Systems (HCS) aim to solve
Artificial Intelligence (Al) problems through the human
human interactions

® |n order to ensure the collected information to be
useful, we have to:

|. guarantee the quality of collected information

2. attract more people to contribute information

Human Computation in Social Computing
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Types of HCS

® The categories of the human computation systems are:

|. Initiatory Human Computation
2. Distributed Human Computation

Social Game-based Human Computation with volunteers or
paid engineers

Social Game-based Human Computation with online players

Human Computation in Social Computing
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Initiatory Human Computation ()

Objective: To complete some tasks that are natural for
humans but difficult for computers even computation
power increased rapid recently

Example (1): CAPTCHA

® A computer generated challenge-response test

® Obijective: To distinguish humans from computers using a

common sense problem pc(,‘ , $

The Yahoo! CAPICHA. -
Human Computation in Social Computing ]{’\21‘:’
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Initiatory Human Computation (2)

® Example (2): reCAPTCHA

® Objective: To produce valuable common sense knowledge
to improve the OCR quality in digitizing books

Combining two words: one identified word; and one
unidentified word

If a user recognizes the identified word, the answer to the
unidentified word is assumed to be correct

Human Computation in Social Computing
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Initiatory Human Computation (3)

® Example (2):reCAPTCHA

The Norwich line eteamboat train, from New-
London for Boston, this ran off the track
seven miles north of New-Londbn.

Type the two words: CJ
o re CAPTCHA
17

577

Human Computation in Social Computing qf;}
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reCAPTCHA

Type the two words: ()
L& me CAPTCHA
(2}
’ T The words above come from scanned books.
——— By typing them, you help to digitize old texts.

Client-Server components - reCAPTCHA plugins

reCAPTCHA
Servers

-

Application Server ] User/Client
Computer

APl Server
w Intemet 6

Serves the application
Verity Server that has the reCAPTCHA Solves the CAPTCHA
plugin installed that is displayed within

Provide back-end services the application
for all application servers

Human Computation in Social Computing
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Chinese CAPTCHA

Ling-Jyh Chen, Institute of Information Science, Academia Sinica, Taipei, Taiwan
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Distributed Human Computation (1)

® Obijective: To encourage a huge population of Internet
users to contribute to solve the difficult Al problems

® Example (l): Razor

® TJo use human votes to determine if a given email is spam
(anti-spam mechanism)

® Example (2): Proofreader

® TJo give a (small) portion of the image file and corresponding
text (generated by OCR) side-by-side to a human
proofreader

Human Computation in Social Computing
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Distributed Human Computation (2)

® Example (3): Wikipedia

® The collective knowledge is distributed in that essentially
almost anyone can contribute to the Wiki

A Wikipedia - Microsoft Internet Explorer

. File Edit View Favorites Tools Help

@Back v ‘ﬂ \g ;\J /j"’ Search \;? Favorites 63? |~ = Q] - QJ ﬁ § ':f‘

: Address @ http:/ fwww  wikipedia.orgf

WIKIPEDIA

English BHAGE
The Free Encyclopedia JU-BHlss
3000 000+ articles 602 000+ 3035

Deutsch PR Espaniol
Die freie Enzykiopadie La enciciopedia libre
943 000+ Artikel N 9t 503 000+ arficulos

Francgais ] : Polski
Lencyclopédie libre ! — ~ Woina encyklopedia
840 000+ articles 7 ¢ 627 000+ haset

Italiano y 2 E o Pycckun
L'enciciopedia libera N Ty ==7 y CeobodHan avyuknonedus
596 000+ voci \ = = v % 423 000+ cTaTed

Portugués Nederlands
A enciclopédia livre De vrije encyclopedie
501 000+ artigos 553 000+ artikelen

search = suchen = rechercher = szukaj = #8738 = ricerca = zoeken = buscar = husca = nouck = sik =

1432 « sok= haku = cerca = nowyk = keresés = ara = hledani = ciutare = suk = serfu = sgg = hi'adat's

caris A« cany

# Internet

Irwin King, First ACM Forum on Cyberspace and Social Computing (C;'berSociaICom2009), November 9,2009
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Distributed Human Computation (3)

® Example (4): Yahoo! Answers

® TJo provide automated collection of human reviewed data at
Internet-scale

2 Yahoo! Answers - Home - Microsoft Internet Explorer E]@@
/g
y

. File Edit View Favorites Tools Help

@ Back ~ \) @ @ :h /j\ Search \;\\? Favorites e) Lj‘{v il'r _] v _J ﬁ E '3

: Address |@ http:/{answers.yahoo.com/ V] Go :Links *

~

New User? Sign Up  Sign In | Help Getthe New, Safer IE8 @ Yahoo! B Mail | B8 ]

YAHOO.& ANSWERS Q search Web Search

ask. Bl answer. discover. i

Can't find it with search? Ask Share knowledge
% Help others Feed yo; mnd
&0\ Earn points arts m -

What people think of Answers

How does it work?

Ready to Participate? Best of Answers Boooo

1 .
Get Started! Is there a way to stop myself from crying when
@ cutting onions?
202 vr Asked by =*= - Cooking & Recipes

Categories Y S S S SO SOV PRI
&] Done # Internet
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9,2009




Distributed Human Computation

® Example (5): Yahoo! Suggestion Board
® An Internet-scale feedback and suggestion system

A Yahoo! Suggestion Board - Microsoft Internet Explorer @@@
e
o

File Edit Yiew Favorites Tools Help

e Back ~ () lﬂ \g ;h /j\, Search \j\’( Favorites <) [A” - L_;. Q] - _J ﬁ § ‘:"

: Address ’@ http:{{suggestions.yahoo.comf V‘ Go : Links

New User? Sign Up  Sign In  Help 9! Vahoo! B4 Mail

YAHOO!, sUGGESTION BOARD [Qsearn

Yahoo! Suggestion Board

We are listening - we want to hear from you!

English

Address Book Suggestion Board (US) Answers Suggestion Board (US) Audio Search Suggestion Board
Autos Suggestion Board (US) Avatars Suggestion Board (US) Directory Suggestion Board (US
Grmarket Singapore Suggestion Board (SG) Green Suggestion Board (US) Groups Suggestion Board (US)
HotJobs Suggestion Board (US) Image Search Suggestion Board (US) Listit Suggestion Board (IN)
Local Suggestion Board (U3S) Maps Suggestion Board (US) MyBloglLog Suggestion Board (L
MNeighbors Suggestion Board (US) Mews site Suggestion Board (US) OMG! Suggestion Board (US)
Pipes Suggestion Board (US) Real Estate Suggestion Board {(US) Shine Suggestion Board (US)

Shannina Snnnectinn Board (115 Sinnannre hMavies Snnnectinn Rnard (S5Y Qinpannre Snnte Sunnectinn Y

3 ) >
&] Done # Internet
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Distributed Human Computation (5)

Example (6): Amazon Mechanical Turk

® |t provides monetary rewards for tasks

Example (7): LabelMe

® A web-based tool for image annotation

® Anybody can annotate image using it. You can only have access
to the database once you have annotated a certain number of
Images.

Example (8): 43 Things

® To collect goals from users and help them to find other users
who have similar goals

Example 9: MajorMiner

® Music annotation game

Human Computation in Social Computing
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Amazon Mechanical Turk

Already have an account?

amazonmechanlcal turk S——— — S— PO g |

Introduction | Dashboard | Status | Account Settings

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it’s convenient.

26,113 HITs available. View them now.

Make Money Get Results
by working on HITs

HITs - Human Intelligence Tasks - are individual tasks that Ask workers to complete HITs - Human Intelligence Tasks - and
you work on. Find HITs now. get results using Mechanical Turk. Register Now

As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:

e (et thousands of HITs completed in minutes

e Choose your own work hours
o Get paidyfor doing good work e Pay only when you're satisfied with the results

Fund your Load your Get
account tasks results

L=

| Find HITs Now | . GetStarted |

Find an
interesting task

or learn more about being a Worker

FAQ | Contact Us | Careers at Amazon | Developers | Press | Policies
©2005-2009 Amazon.com, Inc. or its Affiliates
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Example of Mechanical Turk

Answer a short survey Find the Website Address for this Restaurant

® For this restaurant below, enter the website address for the official website of the restaurant
. I:;I lude the 2-111: ::':.lhr':-‘:-‘_ cL }.!T'.- /) w . th heese .-:L’r‘fc:x tory.com

® Do not include URLs to city gudes and histings ke Citysearch
Restaurant Name: ${name)}
Address ${address)
Phone Number: ${phone}

3. Whach of the following best

"r
W ebsite

Some H qr f;—.l,:'l', 0

4 wrr

4. What 15 the total mcome of yo
Less than $12.500 A Please prowide any comments you may have below, we appreciate your mnput!

$12500 - $24 &

$25.000

l Sub m—‘—
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Distributed Human Computation (6)

® Example (10): Yahoo's flickr

® |tis a photo-sharing site with captions being used as photo
tags

‘2 Welcome to Flickr - Photo Sharing - Microsoft Internet Explorer
. File Edit View Favorites Tools Help

: @B k - (& Lj Lﬂ _b /;_ ) Search \;E( Favorites Q‘} v _;- Q] - _J ﬁ § 3

@http e Flickr .com] V] Go :links >

fllckr .

Create Your Account

Only takes 3 moment with your Yahoo! ID

Share your photos.’
Watch the world.

[ sewcr

3,739 uploads in the last minute = 558,832 things tagged with urban = 3.3 million things geotagged this month = Take the tour

"1ﬂ'5. FECENE |

p _-ﬁ BEEME
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Social Game-based Human Computation with
Volunteers or Paid Engineers ()

® Recently social games were proposed to collect
accurate information from players as a side effect of

their playing
® The players are volunteers or paid engineers

® Disadvantages:

Rely on online volunteers or paid engineers to enter
information explicitly

Unable to scale up the system due to high cost

No validation mechanism to guarantee that the information
collected is accurate

Human Computation in Social Computing
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Social Game-based Human Computation with
Volunteers or Paid Engineers (2)

® Most of the games at early stage aimed to collect
commonsense knowledge.

® Example (I): Cyc

® TJo collect information from the input by paid knowledge
engineers

® Example (2): Open Mind

® TJo collect common sense knowledge from people to
develop intelligent software

® Shortcoming: was too reliant on the unpaid volunteers to
donate their time to contribute information

Human Computation in Social Computing
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Social Game-based Human Computation with
Volunteers or Paid Engineers (3)

® Example (2): Open Mind

2 OpenMind Indoor Commonsense - Microsoft Internet Explorer Q@@
Iy
u

. File Edit View Favorites Tools Help

@Back M [ﬂ @ "y P ) Search \;? Favorites 637 S~ 4 Q] -~ L ﬁ § ‘1“

- Address | €] http:/{openmind. hri-us.comflogin. jsp v Go :Links *

~

©OPEN sy MIND

indoor common sense

Teaching robots the stuff we all know

What is Open Mind Indoor Common Sense?

The Open Mind Indoor Common Sense project is an attempt to make indoor
mobile robots smarter by making it easy and fun for people all over the world to
wiork together to collect the millions of pieces of ordinary knowledge that constitute
"common-sense”. This repository of knowledge will enable us to create more
intelligent mobile robots for use in home and office environments. Many thanks to
all of those who participated in our previous contests |

WWe hope you will join us by registering below!

Please Login to Start Teaching!

Username: | | Password: | [ Login! ]

Click here to join Open Mind Indoor Common Sense!

&) # Internet
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Social Game-based Human Computation with
Volunteers or Paid Engineers (4)

® Example (3): Mindpixel

® Reward those Internet users who consistently validate a fact
inline with the other users

® Shortcoming: the cost is high!

® Example (4): Wildfire wally
® TJo solve the maximum clique problem

® Shortcoming: rely on unpaid volunteers to donate their time
to contribute information

Human Computation in Social Computing
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Social Game-based Human Computation with
Online Players (1)

® |ater, social games were proposed to collect
information from the players as a side effect of their

playing
® Advantage:

® |t encouraged more Internet users to contribute
information to solve the Al problems because of the
increasingly popularity of online game

® TWO important factors for collecting information
effectively from players through a social game:

® Guarantee the quality of collected information

® Maintain the enjoyment of players in the game

Human Computation in Social Computing
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Social Game-based Human Computation with
Online Players (2)

® To collect text information from images

® Examples (1): ESP game

i ESPGame. pdf - Adobe Reader
BEE) W/EE BRY 2HO TAY ABW RHY

171 = ) 67.9% |~

ost Points Today

taboo words
orange
animal
leaves

J

Partner clicked pass [+ submit M= pass ]

n
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Social Game-based Human Computation with
Online Players (3)

® To collect text information for images:

® Examples (2): Peekaboom

YOU AND A RANDOM PARTNER TAKE TURNS PEEKING AND BOOMING

PEEK : GUESS WHAT YOUR PARTNER IS REVEALING BOOM : REVEAL PARTS OF THE IMAGE TO YOUR PARTNER
N In
[ v ey [ sooss |

HINTS HELP PASS FOR GIVE HINTS TELL YOUR PARTNER IF
YOU GUESS DIFFICULT IMAGES IF NECESSARY A GUESS IS HOT OR COLD

A

Human Computation in Social Computing %}
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Social Game-based Human Computation with
Online Players (4)

® TJo collect commonsense knowledge:

® Examples (3): Verbosity

VvV E R B

| SCore: 9999 |

| WORD: LAPTOP

It contains a KEYBOARD

CARDS: LEFT CLICK TO PLAY, RIGHT CLICK TO REPLACE

Figure 1. Part of the Narrator’s screen. ’%}
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9,2009 |




Social Game-based Human Computation with
Online Players (5)

® To collect subjective descriptions of sounds and music:

® Example (4): Tagatune

Most Points Today
Score Timer

80 S Tag a Tune 1-44

Hear Here

Describe the tune ... Listening to the same tune?
O =

your descriptions your partner's descriptions

male vocal You Correct Partner guitar

medieval muNEh 60 points v solo

quartet no vocals
hnkkado two females

¥9 850

¥ sbmit 1= pass Your partner has chosen.
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Social Game-based Human Computation with
Online Players (6)

® TJo learn colleagues’ bookmarks in an organizational
goal:

® Example (5): Dogear Game

I - (] The Dogear Gamre
I

viain I Preferences | My Scores ] About ] Open Dogear
m lations r (27 new recommendations)

Current Score: 2100

Play the Zasy version ] [ Play he Hard version

O Dogear Web API Dozurentaticn
@) 1581 Travel | 18M Ire and Trave HomePage
B3 Flide: Photos tagged with lotusphere2007
O Change ™ the mearing of “subscrpticns”
8 Intellectual Property & Licensing | ®atents
Q Art trumps science in dcgear?
8 TagCrowd
Crossing borders: What's the secret sasuc= in Ruby on Rails?
@) dashiboad
New York Times Reader Launches
8 JS5E Reference Guide for te JUK 5.0
@) Gecke DOM Reference - MOC
m Import/export selec=d bockmarks
@) chidran anc housetold size
X Couchsurfing
1%
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Social Game-based Human Computation with
Online Players (7)

® To tag locations in the real world through gameplay in
mobile social games:

® Example (6): Gopher guessing game

Players can search for
gophers and pick up
any who are nearby

I sean Score: 7476 )

| 4 Search for gophers
Gophers are transferred
to and from the game
environment

R

[

Create new gopher

f?ﬁ Lreate Gopher (m ) 8 /'l

ot do | look like? Fish foce's Tosk Steps:
Gopher 1 A

5opher2
. | ?a—i \’ake me to the sea

TaR e 2 ot

 Options Close | ' piayers assign a look and
task to their gopher,
before setting it free

Figure 1. Real world experience, acquiring gophers w

Human Computation in Social Computing c}f:}
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9, 2009 %{

’




Social Game-based Human Computation with
Online Players (8)

® To tag locations in the real world through gameplay in
mobile social games:

® Example (7): Gopher guessing game

Players can search for
gophers and pick up
any who are nearby

I sean Score: 7476

My Gophers (4/5

| § Search for gophers
Gophers are transferred
to and from the game
™~ environment

ace
o3 2 = B'
Options & Exit j ’L ‘

Create new gopher

?ﬁ Create Gopher (w w
ot a0 ook like? Fish foce's Tosk Steps: /

Gopher 1
Sopher2
i ;«i ?a\ce me to the sea |

11
Custam Photo g PR
sﬁ" z.:-.e a photo

Options J!D“O"S Lose | | players assign a look and
by task to their gopher,
before setting it free

Figure 1. Real world experience, acquiring gophers WA}
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Gophers can participate in a
word quessing game, based
on their real-world location.
Players supply semantic
descriptions relative to their
current whereabouts. They
are awarded points depending ood morning sean
on the accuracy of their | have some words desobing
guesses. your kcation - try to guess one
Toke o guess:

beach|

\ =
@ Take Photo o

Current Gopher

foce A | mfg;gm |  Options
% %

. 45; Eire
Options @ Bock_

Visual feedback can be provided

in the form of camera phone
images - players photograph their
current location and supply this to
the gopher. The gopher responds
with an image from its history,
taken at a spatially nearby location.

Press optiors»go to take
pictures

Ll]iiions [Iose- |

. .
hoto Mode ;\
!
!
!
!
;
:

s P

Enter Some Gossip

Players can provide text s fauncl you o
. , ome|
information by exchanging

some gossip with the gopher
- a player supplies textual
information to the gopher.
The gopher responds with
some gossip from it's history,
taken at a nearby location.

e

ﬂ:lions

——————— ———— T ——————

Figure 2. Real world experience, interacting with gophers

Human Computation in Social Computing
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9,2009




Entertalnment Shopping

Swoopo internationak E — 1+1

—.-
et

Entertainment Shopping Home | My Swoopo | Help | Register
& wsername J ) L ooooooooo J LOGIN

CALPHALON, HENCKELS Q<4 el7
& KITCHENAID FOR FREE

» Browse Kitchenware

Bid now - these auctions are about to end

a 300 Bids Voucher uSIms Agents (Nintendo DS) Samsung UN46B6000 46-Inch Wii | Nintendo Console + Wil Apple MacBook Pro
1080p LED HDTV Sports MB991LL/A 13.3-Inch Laptop

SM a3 " AL vy € ’
- } - B
H 2 A - ° .
4 - = L ) . N\ |
C-' | ' < {
300~ * » . -

00:00:18 00:02:05 00:00:15 00:00:15 00:45:27
$117.90 $0.24 $102.00 $32.04 $12.42

Nirajzala Bb4kids Julia30 Jamesham

| BID | BID - BID 3 | BID
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Categorization of Social Games

TABLE 1
CATEGORIZATION OF SOCIAL GAMES

Game Structure Verification Method Game Mechanism

Output-agreement Symmetric Collaborative or Hybrid

Input-agreement Symmetric Collaborative or Hybrid

[nversion-problem Asymmetric Collaborative or Competitive or Hybrid
Output-optimization | Symmetric or Asymmetric | Collaborative or Competitive or Hybrid

Human Computation in Social Computing %A}
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Summary

TABLE II

CATEGORIZATION OF SOCIAL GAMES WITH EXAMPLES

Game Structure

 Verification Method

Game Mechanism

Num of Player Game Play Examples

Output-agreement

Symmetric

Collaborative

Player Requirement [
|
|

2 Synchronous ESP, Matchi, Squigl, OntoGame

Hybrd

Mulu-players Synchronous | Common Consensus, Social Heroes

Hybnd

Multi-players Asynchronous | Gopher Game

I
|
|
I
|

Input-agreement

Symmetric

Collaborative

2 Synchronous | TagATune

Hybnd

N/A N/A [ N/A

Inversion-problem

Asymmetric

Collaborative

lor2 Synchronous | Peckaboom, Verbosity

Competitive

2 Asynchronous | Dogear, CyPRESS, CARS

Hybrid

I or Mult-players | Synchronous | Phetch

Output-optimization

Symmetric

Collaborative

2 Synchronous | Restaurant Game

Competitive

N/A N/A | N/A

Hybrid

Multi-players Synchronous | Diplomacy
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Crowsourcing

Sheng-Wei (Kuan-Ta) Chen, Institute of Information Science, Academia Sinica, Taipei, Taiwan

® Crowdsourcing = Crowd + Outsourcing

® Soliciting solutions via open calls to large-scale
communities

o INNOCENTIVE S !NNOCENTIVE
® oDesk cDesk
Amazon Mechanical Turk - Marketplace for work

Yahoo! Answers

Wikipedia

Human Computation in Social Computing
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http://www.innocentive.com/
http://www.innocentive.com/

What Are Crowdsourceable!?

Software development - USD $25,000 per job

Data entry - USD $4.4 per hour

Image tagging - USD $0.04 per image

General questions - points on Yahoo! Answers
Image understanding - USD $0.01 to $0.02 per task
Human action recognition - USD $0.01 per task

Linguistic annotations (word similarity) - USD $0.2 per
30 word pairs

Human Computation in Social Computing
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Multimedia QoE Assessment

® Quality of Experience (QoE) = User’s subjective
satisfaction about a service (multimedia content)

® TJo provide end-user experience, we measure the QoE
of multimedia content, e.g, image, voice, video, etc.

e Efficiency vs. Reliability
® Obijective evaluation approach
® Subjection evaluation approach

Human Computation in Social Computing .,.-g-f;
s
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Evaluation Approaches

® Obijective Evaluation

® Cannot capture all the QoE dimensions that may affect
users’ experiences

Cannot include external factors, e.g., quality of headsets,
distance between the viewer and the display

® Subjective Evacuation

® Opinions, e.g., | =bad, 2=poor, 3=fair, 4=good, and
5=excellent

Difficult to define the ordinal scales concisely

Difficult to verify users’ scoring results

Human Computation in Social Computing
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Drawbacks of Subjective Evaluation

® High economic cost
® Participant payment

® High labor cost
® Supervision labor

® Physical space/time requirements
® T[ransportation cost

® |aboratory space

e Difficult to find motivated participants

. . r::\q
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Crowdsourcing Challenges

® Not every Internet user is trustworthy
® Experiments without supervision so no quality assurance
® |ncreased variance and bias

® Need to find a way to detect problematic inputs!

Human Computation in Social Computing
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Stimulus A

Which one
is better?

4

Stimulus A

Human Computation in Social Computing
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Features of Paired Comparison

Generalizable across a variety of multimedia applications
Simple comparative judgement
Interval scale QoE scores can be calculated

Verifiable users’ feedback

Human Computation in Social Computing
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Verification of Users’ Inputs

® Transitivity property
e |[fA>BandB > C then A should be > C

® Transitivity Satisfaction Rate (TSR)

+# of triples satisty the transitivity rule
# of triples the transitivity rule may apply to

® Detect inconsistent judgements from problematic users
® TSR = | => perfect consistency
® TSR >= 0.8 => generally consistent

® TSR < 0.8 => judgement are consistent

. . r::\q
Human Computation in Social Computing lﬁ)ﬁ}
Irwin King, First ACM Forum on Cyberspace and Social Computing (CyberSocialCom2009), November 9, 2009 .5'19"




Experiment Design

® Suppose our task is to evaluate the effect of n audio
processing algorithms, e.g., audio encoding

® Select an audio clip (source clip) as the evaluation target

® Apply the n algorithms to the source clip and generate n
different versions of the clip (test clips)

Create an Adobe Flash-based system for users to evaluate
the n test clips

A user need to perform 2 out of n paired comparison

Human Computation in Social Computing
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Concept Flow of Acoustic QoE Evaluation

Time

nntlhnlng nnnRnsnn

Application Quality

SPACE KEY
User Action \

Space Key Space Key Space Key
Released Pressed Released

Ready to Make a Decision

-8~

Quality with Space Key Vota Quality with Space Key
Released is Better Pressed is Better
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SPACE
Released

' PACE Ralansad $ SPACE Praszad ' PALCE Raleasaed ° SPACE Prezzad
o s Better —— i Better = 5 Better - is Better
L Shoncut KRey Lam ) o rey Ngt | Shartout My Lafm ) oo vy g

Tranativity Satisfaction Rate: S0% (4 75 t1iples) Transitivity Satisfaction Rate B0 (4 /75 iples)

' PACE Released . PACE Pressed ' PACE Released ‘ wAACE Pressed
.-\ s Botrer P— 15 Better == s Botter  a— 15 Better

[ Pt May Laf ) Pewhi il mpy Wt { Shortond May Lan ) ewtod ney g

Tranaliivity Satisfection Rate 0% O 710 tnples) Translivity Satisfaction Ratae 0% & 710 tnples)
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Participant Source

® |aboratory

® Recruit part-time workers at an hourly rate of USD $8

® MTurk

® Post experiments on the Mechanical Turk web site

® Pay the participant USD $0.15 for each qualified experiment

e Community

® Seek participants on the website of Internet community
with 1.5 million members

Pay the participant an amount of virtual currency that was
equivalent to USD $0.01 for each qualified experiment

Human Computation in Social Computing -0}
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Evaluation of the Framework

® Three participant sources
® |aboratory
® Amazon Mechanical Turk

e Community
® FEach with different cost structure

® Compare the cost required by each participant and the
data quality produced

Human Computation in Social Computing /1
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The first crowdsourcable QoE evaluation framework

Users’ inputs can be verified

= the transitivity property: A>BandB>C=> A>C
= detect inconsistent judgements from problematic users

Experiments can thus be outsourced to Internet crowd

= |lower monetary cost
= wider participant divers

= maintaining the evaluati nrc@/\ality e ——
/7 \

Time /

Case Study

_ Total . . \
Experimenter = #
P

Source

Cost
(dollar)

Rounds

erson

J Cost
Qualifie :

Rate

Round
(cent)

Round
(sec)

/ 1
Avg.

TSR

MP3
Bit Rate

Laboratory

50.97

1440

10

6T

3.54

16

0.96

MTurk

7.50

750

24

17

1.00

Y

0.96

Community

\ 1.0§

1,470

\

03

54Y

0.07

o

\n.m; )
N

St

A

Chen et al, "A Crowdsourceable QoE Evaluation Framework for Multimedia Content,”
Proceedings of ACM Multimedia 20089.
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Summary

® Human computation is useful can be effective in
performing intelligent tasks where computers cannot

® Crowdsourcing provides a new paradigm and a new
platform for scientific research

® New applications, new methodologies, and new
businesses are emerging with the aid of human
computing/crowdsourcing
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On-Going Research

Machine Learning

Heavy-Tailed Symmetric Stochastic Neighbor Embedding (NIPS’09)
Adaptive Regularization for Transductive Support Vector Machine (NIPS’09)
Direct Zero-norm Optimization for Feature Selection (ICDM’08)
Semi-supervised Learning from General Unlabeled Data (ICDM’08)

Learning with Consistency between Inductive Functions and Kernels
(NIPS’08)

An Extended Level Method for Efficient Multiple Kernel Learning (NIPS’08)
Semi-supervised Text Categorization by Active Search (CIKM'08)
Transductive Support Vector Machine (NIPS’07)

Global and local learning (ICML04, J]MLR’04)

. . r;:\q
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On-Going Research

Web Intelligence/Information Retrieval

A Generalized Co-HITS Algorithm and Its Application to Bipartite Graphs
(KDD’09)

Entropy-biased Models for Query Representation on the Click Graph (SIRIR’09)

Effective Latent Space Graph-based Re-ranking Model with Global Consistency
(WSDM’09)

Formal Models for Expert Finding on DBLP Bibliography Data (ICDM’08)

Learning Latent Semantic Relations from Query Logs for Query Suggestion
(CIKM’08)

RATE: a Review of Reviewers in a Manuscript Review Process (VWI'08)
MatchSim: link-based web page similarity measurements (VWI'07)

Diffusion rank: Ranking web pages based on heat diffusion equations (SIGIR’07)

Web text classification (WWW’07)
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On-Going Research

Recommender Systems/Collaborative Filtering
Learning to Recommend with Social Trust Ensemble (SIRIR’09)

Semi-Nonnegative Matrix Factorization with Global Statistical Consistency in
Collaborative Filtering (CIKM’09)

Recommender system: accurate recommendation based on sparse matrix
(SIGIR’07)

SoRec: Social Recommendation Using Probabilistic Matrix Factorization
(CIKM’08)

Human Computation

A Survey of Human Computation Systems (SCA2009)

Mathematical Modeling of Social Games (SIAG2009)

An Analytical Study of Puzzle Selection Strategies for the ESP Game (VWWI'08)
An Analytical Approach to Optimizing The Utility of ESP Games (WI'08)
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Ever since its inception, the Web has changed the landscape of human experiences on how we
interact with one another and data through service infrastructures via various computing devices.
This interweaving environment is now becoming ever more embedded into devices and systems
that integrate seamlessly on how we live, both in our working or leisure time.

For this volume, King and Baeza-Yates selected some pioneering and cutting-edge research work
thatiis pointing to the future of the Web. Based on the Workshop Track of the 17th International
World Wide Web Conference (WWW2008) in Beijing, they selected the top contributions and
asked the authors to resubmit their work with a minimum of one third of additional material from
their original workshop manuscripts to be considered for this volume. After a second-round of
reviews and selection, 16 contributions were finally accepted.

The work within this volume represents the tip of an iceberg of the many exciting advancements
on the WWW. It covers topics like semantic web services, location-based and mobile applications,
personalized and context-dependent user interfaces, social networks, and folksonomies.

The presentations aim at researchers in academia and industry by showcasing latest research
findings. Overall they deliver an excellent picture of the current state-of-the-art, and will also
serve as the basis for ongoing research discussions and point to new directions.
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