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“ Help! I've been waiting for 20
minutes, and nothing happens
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CAPTCHA

A program that can tell whether its
user is a human or a computer

| ) [CACM] [EUROCRYPT]




CAPTCHA

A program that can generate and
grade tests that:

A. Most humans can pass

B. Current computer

programs cannot pass




QUICKVOTE

Which is the best Computer Science
Grad School in the US?

Berkeley O MIT O
CMU O Washington O
Cornell O Stanford O

vote

(From www.slashdot.org)




Applications

Free e-mail services
Data collection

Worms

Comment spam in blogs

Preventing dictionary attacks
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CAPTCHA Sweat Shops

Spam companies hire humans to
solve CAPTCHAs all day long

$2.50 per hour for each human

720 captchas per hour per human

1/3 cent per account
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Roughly 60 million CAPTCHAS are
solved every day

10s of human time per CAPTCHA

Can we use this human
effort for good?




Digitizing Books

. Bell Henry,
] Beﬁ H enry
' Bell Henry
| Bell'Isaac,
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OCR isn’t perfect Be
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reCAPTCHA comes with
an audio test as well
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In the first month:
Over 5,000 websites signed up

Over 500,000 words digitized
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Protecting Email Addresses

Posting your email address on the
Web is dangerous!

“biglou at cs dot cmu dot edu”
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reCAPTCHA MailHide

@ reCAPTCHA: Stop Spam, Read Books - Windows Internet Explorer
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10,000

Number of hours spent playing
computer and video games of a typical
21-year-old male in the United States

(equivalent to 5 years of full time work!)




Human Computation
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Labeling Images With Words

Dick
Cheney

Vice president
Evil

Still an open problem




-2 Google Search: dog - Microsoft Internet Explorer

Image Search On The Web

Uses filenames and html text
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Accessibility

Majority of the web is not fully
accessible to the visually impaired

Reason: Most images don’t have a
caption




Desiderata

A method that can label
all images on the web

Fast and cheap




Using Humans Cleverly

The ESP game could label all images on
google in a few weeks




The ESP Game

Two-player online game

Partners don’t know each other
and can’t communicate

Object of the game:
Type the same word

Only thing in common is
An image

| ) [CHI 2004]
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The ESP Game is Fun

25 million agreements
with 120,000 players

There are many people that
play over 20 hours a week




Labeling The Entire Web

5000 people playing simultaneously can
label all images on Google in 2 months!

Individual games in Yahoo! and MSN
average over 5,000 players at a time
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What About Cheating?

We give players test images for which we
know all the common labels:

We only store a player’s guesses if they
successfully label the test images




Search Results

€ ESP Search Results - Windows Internet Explorer
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Search Results
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Search Results

2 ESP Search Results - Windows Internet Explorer
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y = | & http:/ fwww, peekaboom. org/cgi-bin/phetch/search-esplg=dog8tpage=2

L] & ESP Search Results

@ Internet | Protected Mode: Off




Search Results

2 ESP Search Results - Windows Internet Explorer
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Sample Labels

beach
chairs
sea
people
man
woman

plant
ocean
talking
water
porch
sky
bell




Guesses Over Time

younger
britney <= than 40
<+— 3 male

shaved head




Sample Labels

@ ddam '

r. wilson

Coming soon:

Meet your '
through the game!

dan

F Humb
v B 4




Why do people like the

ESP Game??




“ The Esp game gives its players a weird and
beautiful sense of anonymous intimacy.
On the one hand, you have no idea who
your partner is. On the other hand, the

two of you are bringing your minds
. »”
together in a way that lovers would envy.




“ Strangely addictive o

““|t’s so much fun trying to guess
what others think. You have to
step outside of yourself to match?”

d”

“.
It’s fast-pace

{4 . ))
It’s like crack!
"

Helps me learn English 7




Blogs

n other crowning achievements, | haven't
olayed in at least a week, and | am still on
the top ten list of players on the ESP game.
Number eight if | remember correctly.
God, my life is sad.”




‘“ There are many fascinating things about the
ESP Game:

How it uses a game structure to build
an index of images on the web

What words become taboo from
frequent use

How interesting some of the images
pulled randomly from the web are

But by far the most intriguing aspect of the
game is how often your random, unknown

partner is a complete idiot. /7




““ Dear Luis von Ahn,

Your game is a fraud

| do research on ESP (extra sensory
perception), and have an online ESP
telepathy test on my website

Please refrain from using the term
ESP, as it makes us legitimate ESP
researchers look like a fraud 7




The ESP Game is an
“Algorithm”

Input: an image
Output: set of keywords

Games With A Purpose

Running a computation in people’s
brains instead of silicon processors




Other Games With

A Purpose




Locating Objects in Images

sky




Locating Objects in Images

sky

Such information would be extremely
useful for computer vision research




| ) [CHI 2006]
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Peekogoom

HINT




Peekogoom

HINT
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Peeka is Fun!

27,000 players
2,100,000 pieces of data

Many played over 120 hours
in the first 10 days!



Peekaboom
9

Top scores are updated once every 24 hours

1 SWOOCIN 3326313
2 TIMO 2222169
3 PEEKERBOOMER 1856078
4 DONNABEARS1008 1651359
5 SCRUFFY 1387500
6 BUTTHILDA 1079438
7 DIBURIT 1072137
8 SUBMOM4321 1034602
9 COMFORT4MOM 881404
10 DIANENOLAN 830056

€ 2005 Carnegle Mellon Uniyersity, all rights reserved

270 hours of game-play



Player Comments

“
Peekaboom gives the same feeling as

combining gambling with charades
while riding on a roller coaster.

The good points are that you increase
your intelligence, don't lose all your
money and you don't fall off the ride.
The bad point is that you look at your
watch and eight hours have just
disappeared! ’”



““ One unfortunate side effect of playing
so much in such a short time was a mild
case of carpal tunnel syndrome in my
right hand and forearm”’



Ronald







Peekogoom + Segmentation
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The Power Of Human Cycles
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www.recaptcha.net

www.espgame.org

www.peekaboom.org




Peekaboom Crew
Luis von Ahn
Roy Liu

reCAPTCHA Crew
Luis von Ahn

Ben Maurer
Mike Crawford

Speaker’s Entertainment
Provided By

Homestarrunner.Com
woogie, INC

The MacArthur Foundation

David Stork
Latanya Sweeney







