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What is the Purpose of Open Source?

ÅYell out a few ideas ...
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The Arc of Computer Science

ÅEver more encapsulation of ability in tools.

ÅάLŦ L ƘŀǾŜ ǎŜŜƴ ŦǳǊǘƘŜǊΣ ƛǘǎ ƛǎ ōŜŎŀǳǎŜ L ƘŀǾŜ 
ǎǘƻƻŘ ƻƴ ǘƘŜ ǎƘƻǳƭŘŜǊǎ ƻŦ Ǝƛŀƴǘ ŎƻŘŜ ōŀǎŜǎΦέ
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What is the Purpose of Open Source?

My take:

1. The purpose is to accelerate human capability

2. To maintain that acceleration over time

ÅΧ Ƴŀƛƴƭȅ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ Ŝŀǎȅ ǊŜŎƻƳōƛƴŀǘƛƻƴ
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Implication
Purpose of Open Source:

1. To accelerate human capability

2. To maintain that acceleration over time

Å Χ Ƴŀƛƴƭȅ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ Ŝŀǎȅ ǊŜŎƻƳōƛƴŀǘƛƻƴ
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1. Open sourceneed not be free

2. But it must be cheap

3. !ƴŘ ƛƳǇƻǎŜ ǘƘŜ ǎŀƳŜ άōǳǊŘŜƴέ ƻƴ ŜǾŜǊȅƻƴŜ

Å In a way that encourages positive feedback



Models?
Purpose of Open Source:

1. To accelerate human capability

2. To maintain that acceleration over time

Å Χ Ƴŀƛƴƭȅ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ Ŝŀǎȅ ǊŜŎƻƳōƛƴŀǘƛƻƴ
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Implication:

1. Open sourceneed not be free

2. But it must be cheap

3. !ƴŘ ƛƳǇƻǎŜ ǘƘŜ ǎŀƳŜ άōǳǊŘŜƴέ ƻƴ ŜǾŜǊȅƻƴŜ

Å In a way that encourages positive feedback

Å Anyone?
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Implication:

1. Open sourceneed not be free

2. But it must be cheap

3. !ƴŘ ƛƳǇƻǎŜ ǘƘŜ ǎŀƳŜ άōǳǊŘŜƴέ ƻƴ ŜǾŜǊȅƻƴŜ

Å In a way that encourages positive feedback

My Take:

1. Compensation drives innovation and persistence

2. ¢ƘŜ ά{ƻƴƎ Ǉƭŀȅ ƳƻŘŜƭέ ƻƴ ǊŀŘƛƻ ƳƛƎƘǘ ǿƻǊƪ

Å aŀȅōŜ ŀ άŦŜŜέ ƻƴ ŀƭƭ ǇǊƻŘǳŎǘǎ ƻŦ 1%

Å If a product uses open source code, the 1% goes 
to the open project in proportion to its use. 

Å Companies that contribute back, become part of 
the that projectspaid contributor pool.



Algorithms, not Code
Purpose of Open Source:

1. To accelerate human capability

2. To maintain that acceleration over time

Å Χ Ƴŀƛƴƭȅ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ Ŝŀǎȅ ǊŜŎƻƳōƛƴŀǘƛƻƴ
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Implication:

1. Open sourceneed not be free

2. But it must be cheap

3. !ƴŘ ƛƳǇƻǎŜ ǘƘŜ ǎŀƳŜ άōǳǊŘŜƴέ ƻƴ ŜǾŜǊȅƻƴŜ

Å In a way that encourages positive feedback

My Take:

1. Compensation drives innovation and persistence

2. ¢ƘŜ ά{ƻƴƎ Ǉƭŀȅ ƳƻŘŜƭέ ƻƴ ǊŀŘƛƻ ƳƛƎƘǘ ǿƻǊƪ

Å aŀȅōŜ ŀ άŦŜŜέ ƻƴ ŀƭƭ ǇǊƻŘǳŎǘǎ ƻŦ 1%

Å If a product uses open source code, the 1% goes to the open project in proportion to its use. 

Å Companies that contribute back, become part of the that projectspaid contributor pool.

We wantfiner grain combinations

1. Algorithms, not whole packages

2. Plug ins, easyto use, fast to compile
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²ƛƭƭƻǿ DŀǊŀƎŜ Χ ŀƴŘ hǇŜƴ {ƻǳǊŎŜ

www.willowgarage.com

ROS(Robot Operating System)
OpenCV
Gazebo
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What is Willow Garage?

ÅA Robotics Research Institute/Incubator 
ïMobile Human-Centric Robotics

ÅTurning Robotics into a Software Problem:
ïCreating Open, Free (BSD) Infrastructure
ÅSoftware ROS, OpenCV

ïBuilding Robust Robotics Platforms
ÅPR2, Texai

ÅWorking with many different research groups

ÅLocated on Willow Road in Menlo Park

ÅNow ~55 Full Time, ~15 Contract, ~20 interns
ïPlus postdoc and visiting faculty
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Business Plan

Å{ŀƳŜ ŀǎ ŜǾŜǊȅƻƴŜ ŜƭǎŜΩǎΥ
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Business Plan

1. .ŜŎƻƳŜ ǘƘŜ ά[ƛƴǳȄέ ƻŦ wƻōƻǘƛŎǎ
ïThrough funded open source development and

ïUnbeatable HW platform distributed free to select 
research groups who contribute open code back.

2. Foster an Industry, not just a Company
ï Wide external collaboration/infrastructure

ï ²Ŝ ǿƻƴΩǘ άƻǿƴέ ƛǘ ŀƭƭ

ï Faster and faster development cycles (from months to a 
week now see youtube videos)

3. With Learned Expertise, Spin off Verticals 
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1. Ros is driving easyrecombination

2. Wepractice this via short 1-2 week 
ŘŜǾŜƭƻǇƳŜƴǘ ǎǇǊƛƴǘǎ ŀƴŘ άƘŀŎƪŀǘƘƻƴǎέΦ

3. Standing on the shouldersof giant code.
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A Model for Open Source?

ÅROS puts a thing wrapper around code blocks

ÅAllows easy combination through messaging.

ÅMaybe a model for finer grain Open Source 
combinations?

Gary Bradski. 
http/OpenCV.willowgarage.com
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OpenCV Overview: 

General Image Processing Functions

Machine 

Learning:
ÅDetection,

ÅRecognition

Segmentation

Tracking

Matrix Math

Utilities and 

Data Structures

Fitting

Image Pyramids

Camera 

calibration,

Stereo, 3D

Transforms

Features

Geometric 

descriptors

Robot support

opencv.willowgarage.com > 500 algorithms
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CLASSIFICATION / REGRESSION
(new) Fast Approximate NN (FLANN)
(new) Extremely Random Trees
CART
Naïve Bayes
MLP (Back propagation) 
Statistical Boosting, 4 flavors
Random Forests
SVM
Face Detector
(Histogram matching) 
(Correlation) 

CLUSTERING
K-Means
EM
(Mahalanobis distance) 

TUNING/VALIDATION
Cross validation
Bootstrapping
Variable importance
Sampling methods

Machine Learning Library (MLL) 

AACBAABBCBCC

AAA

AACACB CBABBC

CCB

BCC

ABBCCB

BC A BBC

CBB
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OpenCV History

30
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Willow

10

5

0

Å Original goal:

Å Accelerate the field by lowering the bar to computer vision

Å Find compelling uses for the increasing MIPS out in the market

Å Timeline:

Å Staffing:

Å Climbed in 1999 to average 7 first couple of years

Å Starting 2003 support declined between zero and one with exception 
of transferring the machine learning from manufacturing work I led 
(equivalent of 3 people). 

Å Support  to zero the couple of years before Willow.

Å 5 people over the last year                  ~2.5M downloads30



OpenCV Tends Towards Real Time

http://opencv.willowgarage.com 31
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License

ÅBased on BSD license

ÅFree for commercial or research use

ïIn whole or in part

ïDoes not force your code to be open

ïYou need not contribute back

ÅWe hope you will contribute back, recent contribution, C++ 
wrapper class used for Google Street Maps*

Gary Bradski (c) 2008 32

* Thanks to Daniel Filip
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Where is OpenCV Used?

2M downloads

ÅWell over 2M downloads

Screen shots by Gary Bradski, 2005

ÅGoogle Maps, Google street view, Google Earth, Books

ÅAcademic and Industry Research

ÅSafety monitoring (Dam sites, mines, swimming pools)

ÅSecurity systems

Å Image retrieval

ÅVideo search

ÅStructure from motion in movies

ÅMachine vision factory production inspection systems

ÅRobotics



Useful OpenCV Links
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OpenCV Wiki:
http://opencv.willowgarage.com/wiki

OpenCV Code Repository:
svncohttps://code.ros.org/svn/opencv/trunk/opencv

New Book on OpenCV:
http://oreilly.com/catalog/9780596516130/

Or, direct from Amazon:
http://www.amazon.com/Learning-OpenCV-Computer-Vision-
Library/dp/0596516134

Code examples from the book:
http://examples.oreilly.com/9780596516130/

Documentation
http://opencv.willowgarage.com/documentation/index.html

User Group (39717 members):
http://tech.groups.yahoo.com/group
/OpenCV/join
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Canny Edge Detector
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Distance Transform
ÅDistance field from edges of objects

Flood  Filling
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