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What is 

Human Based Computation?



What is HBC?

ÅHBC is a class of hybrid techniques in which computers 
outsource certain functions to humans

ÅAsk a machine to point to a picture of a bird and it usually 
fails. But even the most dim-witted human can do this easily

Because for certain tasks the 
Cortex still beats the CPU



What is HBC?

Tasks like image or voice recognition are trivial for humans, 
but continue to challenge even the most sophisticated 

computer programs

HBC allows the computer to take help from humans to solve 
such challenging parts of the problem



What is HBC?

This is HUMAN COMPUTATION

the art of using massive groups of networked 

human minds to solve problems that computers 

cannot



Is HBC used for real?



Is HBC used for real?

CAPTCHA
Completely Automatic Public Turing test to 

Tell Computers and Humans Apart



Is HBC used for real?

CAPTCHA
Completely Automatic Public Turing test to 

Tell Computers and Humans Apart

ÅCaptchas are automated tests that humans can pass but 
computers cannot

ÅThey take advantage of human processing power in order to 
differentiate humans from computers

ÅDeveloped by Luis von Ahn (CMU) in 2000 to thwart spam-bots



Is HBC used for real?

So did Captcha deter spammers?

NO

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 email account

Now THIS is human computation!!



Is HBC used for real?

But atleast there are two consolations

First, it costs them some money

Second, Captchas are actually generating jobs 
in under-developed countries!



Some statistics about HBC

9 billion human-hours of Solitaire were played in 2003

ïwe talk about wasted CPU cycles

ïwhat about wasted human cycles

Human computation

ïmaking good use of these wasted human cycles

Compared to that

ïit took 7 million hours to build the Empire State Building

ïwhich is just 6.8 hours of playing solitaire



Making good use of 

human processing power



Input: an arbitrary image

Output: a set of keywords that 

appropriately describe the image

Human Processing Power

ÅLabelling images with words

Man

Indiana Jones

Harrison Ford

Fugitive

STILL AN OPEN PROBLEM



Human Processing Power

ÅSearching for images

Searching for images doesnôt always give good 

results

Search is based on filenames/HTML tags and not 

on the actual content of images

What is needed is a method that can label all 

images on the web



Human Processing Power

ÅHow HBC can help

ïA method to label all images on the web ïfast & cheap

ïUSING HUMANS CLEVERLY

ïMake people want to label images for free

ïHow do we do that?

ïCreate an extremely enjoyable online multiplayer game

ïThe ESP Game (by Luis von Ahn)

ïAs people play, as a side effect of the game they label 
images



The ESP Game

ÅThe ESP Game has two characteristics

ïlabels are always accurate

ïlabelling is extremely fast

ÅIf put up on a popular gaming site, all images on 
google search can be labelled in a matter of weeks!



The ESP Game ïhow does it work?

The ESP Game

Two-player online game

Partners donôt know each other and cannot 

communicate

Goal of the game

type the exact same word

Only thing in common is

an image



The ESP Game ïhow does it work?

This word that the two players agree on 

is usually a very good label for the image 

because it comes from two independent 

sources



The ESP Game ïhow does it work?

The ESP Game

PLAYER 1 PLAYER 2

Guessing: BOY Guessing: HAT

Guessing: WHITE SHIRT

Guessing: KID

Guessing: BOY

SUCCESS: You agree 

on BOYSUCCESS: You agree 

on BOY



The ESP Game ïhow does it work?

The ESP Game has been licensed by Google 

and is now called Google Image Labeler

In a couple of months, 15 million images were 

labeled by 75,000 users

To label all images in Google (a few billion) you need 

only 5000 people playing simultaneously for 2 months. 

Individual games in Yahoo and MSN average over 

5000 players at a time.


