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ldea of Human Computation

® Take advantage of people’s desire to be entertained and
perform useful tasks as a side effect

t
{
\

A Survey of Human Computation Systems, Irwin King, SCA2009, August 30, 2009,Vancouver, Canada , @ =

Cer X



http://www.mcsurf.com/%2520PLAY_PUMP.jpg
http://www.mcsurf.com/%2520PLAY_PUMP.jpg

Motivations

To describe the categorization of Human Computation
Systems (HCS)

To describe each category of HCS and present the
previous work on each category

To summarize the current state-of-the-art HCS

A Survey of Human Computation Systems, Irwin King, SCA2009, August 30, 2009,Vancouver, Canada

’




Outline

® Motivation and Background

® Types of Human Computation
Initiatory Human Computation
Distributed Human Computation

Social Game-based Human Computation with volunteers or
paid engineers

® Social Game-based Human Computation with online players
® Properties of Social Games

® [Future Work and Final Remarks
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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
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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
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Initiatory Human Computation (1)

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

® Objective: To distinguish humans from computers using a

common sense problem pc(,‘ , $

'"he Yahoo! CAPICHA.
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Initiatory Human Computation (2)

e Example (2): reCAPTCHA

Obijective: 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
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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-Londpn.

morning
morping OxertgORe

Type the two words: O
o re CAPTCHA
Q
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Initiatory Human Computation (4)

e Example (3): KA-CAPTCHA

® Objective: To collect every correct answer submitted by
humans to the CAPTCHA test as a solution to a problem
that computers are unable to solve

CAPTCHA solvers are highly interested in providing a valid
response to the CAPTCHA test (because they want to
access the protected resource)

Knowledge acquisition mechanism: To strategically asking

for a solution to a particular open problem that is of
interest to the CAPTCHA designer.
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Distributed Human Computation (|)

® 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
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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 ‘h /f ) Search \;? Favorites 63? |~ ;7 Q] - QJ ﬁ § ‘E‘

: Address @ http:/ fwww  wikipedia.orgf

WIKIPEDIA

English BHAGE
The Free Encyclopedia oU-BflEs
3000 000+ atticles 609 000+ 3035

Deutsch PR Espaniol
Die freie Enzykiopadie X La enciciopedia libre
943 000+ Artikel : ) 503 000+ arficulos

Francais ] Polski
Lencyclopédie libre ! —1a - Woina encyklopedia
840 000+ articles 7 627 000+ haset

Italiano ST, E ' Pyccknin
‘enci 3 li DS
L'enciciopedia libera N =) CeobodHan avyuknonedus
596 000+ voci b , = 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
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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 e e A Ee A e e fee et v
&] Done # Internet
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Distributed Human Computation

® Example (5): Yahoo! Suggestion Board

® An Internet-scale feedback and suggestion system

A Yahoo! Suggestion Board - Microsoft Internet Explorer Q@@
File Edit View Favorites Tools Help >

@Back v lﬂ @ ih /Tj Search \i\?Favorites e? L_’(: v ‘_;. Q] - _J ﬁ § ‘3

: Address ’@ http://suggestions.vahoo.com 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

< | >
&] 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
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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 Q@@

. File Edit View Favorites Tools Help

@Back v & u m _;\] /_Fj Search \;E( Favorites {E‘) [” = L_)’. Q] - _J ﬁ § ‘3

@ http: e Flickr .com; Vl By Go  :lLinks

~

fllckr W

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

FECeEE |
CELTLE
\

Internet
ggga
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Social Game-based Human Computation with
volunteers or paid engineers (1)

® 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
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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
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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

eBack M _) [ﬂ @ “h /‘j ) Search \;? Favorites @7 v 7 i] v g ﬁ g ‘3

* Address | &1 http:ffopenmind.hri-us.comflogin.jsp v Go :Links *

~

©OPEN sy MIND

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!

&) # Internst
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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
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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
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Social Game-based Human Computation with
online players (2)

® To collect text information from images

® Examples (I): ESP game

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

171 = ) 67.9% |~

Most Points Today

What do you see?

taboo words
orange
animal
leaves

J

Partner clicked pass [+ submit M= pass ]

1
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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
[ sooss |

HINTS HELP PASS FOR GIVE HINTS TELL YOUR PARTNER IF

YOU GUESS DIFFICULT IMAGES IF NECESSARY A GUESS IS HOT OR COLD
Yool
XY
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Social Game-based Human Computation with
online players (4)

® To 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.
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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

Listening to the same tune?
COE=»

your descriptions your partner's descriptions

male vocal You Correct Partner guitar
medieval muNEh 60 points v solo
quartet no vocals
two females

4 submit 1= pas Your partner has chosen.
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Social Game-based Human Computation with
online players (6)

® To learn colleagues’ bookmarks in an organizational
goal:

® Example (5): Dogear Game

L’,,& The Dogear Game

ain | Preferences | My Scores | About | Open Dogear
Recommendations & (27 new recommendations)

Current Score: 2100

Play the Zasy version ] [ Play he Hard version

o Dogear Web API Documrentaticn
@) 1581 Travel | 18M Ire and Trave HomePage
B3 Flide: Photos tagged with lotusphere2007
o Change ™ the mearing of “subscrpticns”
B Intellectual Property & Licensing | ®atents
Q Art trumps science in dcgear?
8 TagCrowd
Crossing borders: What's the secret sasuc= in Ruby on Rails?
O dashboard
New York Times Reader Launches
8 JS5E Reference Guide for te JUK 5.0
@) Gecke DOM Reference - MOC
8 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

e | s AR

Fish foce's Tosk Steps:

Gopher1
Gopher2

| ' ’ S ?E?m me to the sea |
oy
Custom Photo >
sg? ;:-;-:* a photo

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

Figure 1. Real world experience, acquiring gophers
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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

sean Score: 7476

|| 1 Search for gophers
Gophers are transferred
to and from the game
environment

R

_Dptions Exit U_ l‘

Create new gopher

(gﬁ CeoteGopher | (eﬁ Tasks w

ike? Fish foce's Tosk Steps:
Gopher 1 ST A
Gopher2 y
' Q‘ ?g‘?oke me to the sea

oup
Custom Photo PRy s# za--a -

Options Close \[lflions ['05?_ Players assign a look and
= r task to their gopher,
before setting it free

Figure 1. Real world experience, acquiring gophers
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Gophers can participate in a
word quessing game, based

, , on their real-world location.
Visual feedback can be provided Players supply semantic

in the form of camera phone . descriptions relative to their
Images - players photograph their current whereabouts. They
current location and supply this to are awarded points depending

the gopher. The gopher responds :
on the accuracy of their — e
with an image from its history, guesses. Y .,UIJP “.;?of’.’,?g.”‘éﬁ.‘,dfoc‘f,f&?i}“,e

taken at a spatially nearby location. Take o guess:
beach|

N Time
F'mehm E—
| Currcnl Gopher
e e | ﬂfﬁ%g  Options
‘ {
hoto Mode - i
Press optiors»go to take : -ue, g @ ——
pictures of

Options Close | Tasks éask lﬁlm
= r _Options 3§ Bock

Enter Some Gossip
| have found you @
home|

FPlayers can provide text
information by exchanging
some gossip with the gopher
- a player supplies textual Options
information to the gopher. , ot

The gopher responds with

some gossip from it's history,

taken at a nearby location.

Figure 2. Real world experience, interacting with gophers
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Properties of Social Games

. Type of information to 3. Verification Method

be collected
|. Symmetric

. Game Structure .
2. Asymmetric

. Output-agreement .
Game 4. Game Mechanism

. Input-agreement Game |. Collaborative
. Inversion-problem Game 2. Competitive
. Output-optimization 3. Hybrid

Game
5. Player Requirement
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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

)
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Subjective vs. Objective Information

® For subjective information, the information presented
for the same subject is affected by users because of
different choices of vocabularies for the same subject.

® |ower probability on players’ correct outputs being the same

® For objective information, the information presented for
the same subject is NOT affected by users because of
same choices of vocabularies for the same subject.

® higher probability on players’ correct outputs being the
same
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Game Structure (1)

® Game structure defines the key elements of a game
including players’ input, players’ output, the relationship
among the input and output of players, and the winning
condition

® Four types of game structure
|. Output-agreement Game

Input-agreement Game

2
3. Inversion-problem Game
4

Output-optimization Game
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Game Structure (2)

® Output-agreement Games: All players are given the same
input and must produce outputs based on the common

Input

® An output-agreement game should be used to collect objective
information

® |nput-agreement Games: All players are given inputs that
are known by the game (but not by the players) to be the
same or different. The players are instructed to produce
outputs describing their input, so their partners are able to
assess whether their inputs are the same or different.
Players see only each other’s outputs

® An input-agreement game should be used to collect subjective
information
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Game Structure (3)

® |[nversion-problem Games: The first player has access to
the whole problem and gives hints to the second player
to make a guess. If the second player is able to guess the

secret, we assume that the hints given by the first player
are correct.

Output-optimization Games: All players are given the

same input and their outputs are the hints of other
players’ outputs.

® An output-optimization game should be used to collect
subjective information, because the output pattern of players

reflects outputs of players are strongly affected by others’
outputs. It is subjective.
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Verification Methods

® Verification method of a game defines the method to
check the output accuracy of players by asking players
to do the same task or different tasks

Symmetric Verification Games: Either an output-

agreement game or an input-agreement game is
symmetric verification

® Asymmetric Verification Games: Players are assigned to
one of the roles to do different tasks
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Game Mechanism

Game mechanism defines the relationship of all players
in the game in order to achieve the winning condition

Collaborative Games determine the winning condition
of all players. The accuracy of output is guaranteed by
collaboration of all players.

Competitive Games determine the winning condition of
a player. Output accuracy is guaranteed by information
stored in a database. Players’ enjoyment in the game
can be increased in competition.

Hybrid Game
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Player Requirements (1)

® Player requirement defines the rules on accessing the
game of all players.

® |n Synchronous Games, players have to give real-time
response to other players’ action.

In Asynchronous Games, players do not have to give
real-time response to other players’ action. The
information collected from one player is stored in a
database and will be used to determine the correctness

of other players’ output.
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Player Requirements (2)

Number of players define the following types:

Single-player Games: It allows one player to play and
the other’s moves can be simulated from the
prerecorded game. Only inversion-problem game can be

a single-player game.

Two-player Games: It allows two players to play
together.

Multi-player Games: It allows multiple players to play
together. Only hybrid games can be a multi-player game.
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Summary

TABLE II
CATEGORIZATION OF SOCIAL GAMES WITH EXAMPLES

Player Requirement

Game Structure

Verification Method

Game Mechanism

Num of Player

Game Play

Examples

Output-agreement

Symmetric

Collaborative

y)

Synchronous

ESP, Matchi, Squigl, OntoGame

Hybrnd

Mulu-players

Synchronous

Common Consensus, Social Heroes

Hybnd

Multi-players

Asynchronous

Gopher Game

Input-agreement

Symmetric

Collaborative

2

Synchronous

TagATune

Hybnd

N/A

N/A

N/A

Inversion-problem

Asymmetric

Collaborative

1 or2

Synchronous

Peckaboom, Verbosity

Competitive

2

Asynchronous

Dogcar, CyPRESS, CARS

Hybrid

I or Multi-players

Synchronous

Phetch

Output-optimization

Symmetric

Collaborative

2

Synchronous

Restaurant Game

Competitive

N/A

N/A

N/A

Hybnd

Multi-players

Synchronous

Diplomacy
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Final Remarks

® Future Work
® Models, theories, etc.
® TJools, platforms, etc.

® Performance metrics, e.g., accuracy, complexity, etc.

® TJo provide a better understanding about Human
Computation Systems (HCS) systematically

® TJo facilitate future research activities in the field of HCS
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