An Introduction to the
Capture to Make Ecosystem



Disruptive Trends in the Content to Make Ecosystem

Low cost sensors + real time model and scene reconstruction

Additional reconstruction algorithms (e.g. Kinect Fusion SDK, Reconstructme,
Skanect, PCL Libraries + KinFu, Meshlab)

Photogrammetry (pictures or video enabled by GPU compute)

Democratization of low cost 3D capture
devices and solutions



You may have a 3D scanner in your home
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Background Materials/Videos for PIPG Presentation/For use in presentation/KinectFusion Edited.mp4

More are coming (<$200)

PrimeSense

PMD
CamBoard

SoftKinetic
DepthSense




Disruptive Trends in the Content to Make Ecosystem

Democratization of low cost 3D capture  Low cost sensors + real time model and scene reconstruction

devices and solutions Additional reconstruction algorithms (e.g. Kinect Fusion SDK, Reconstructme,
Skanect, PCL Libraries + KinFu, Meshlab)
Photogrammetry (pictures or video enabled by GPU compute)

Commoditization of high accuracy 3D Major price decreases from existing vendors (like the FARO Focus3D)
capture devices Frequent new market entrants

Democratization of 3D printing + S1K 3D printers; Makers: The Industrial Revolution, TechShops, Rasberry Pi,
Maker’s Movement Maker Magazine, Arduino, Lego Mindstorms — “we were born makers”
“Gamified” content capture, creation Cubify Capture, Sculpt and Invent, Geomagic Spark, Tinkercad, SketchUp,

and modification tools Shapeways, 123D Catch and Make, etc.



Disruptive Trends in the Content to Make Ecosystem

Democratization of low cost 3D capture
devices and solutions

Commoditization of high accuracy 3D
capture devices

Democratization of 3D printing +
Maker’s Movement

“Gamified” content capture, creation
and modification tools

Leveraging crowd sourced design and
open source 3D content communities

Low cost sensors + real time model and scene reconstruction

Additional reconstruction algorithms (e.g. Kinect Fusion SDK, Reconstructme,
Skanect, PCL Libraries + KinFu, Meshlab)

Photogrammetry (pictures or video enabled by GPU compute)

Major price decreases from existing vendors (like the FARO Focus3D)
Frequent new market entrants

S1K 3D printers; Makers: The Industrial Revolution, TechShops, Rasberry Pi,
Maker Magazine, Arduino, Lego Mindstorms — “we were born makers”

Cubify Capture, Sculpt and Invent, Geomagic Spark, Tinkercad, SketchUp,
Shapeways, 123D Catch and Make, etc.

Quirky, 3D content communities like GrabCAD, Thingiverse, and3D
Warehouse (among others), as well as forward thinking companies, etc.



Crowd sourced design then monetized!
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Exponential Growth in Available 3D Data

The rate at which open-source design repositories are growing looks a lot like the growth of

other social and collaborative online endeavors - which is exponential
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Used with permission from the
presentation titled The Software
Defined Supply Chain by Paul Brody,
Global Industry Leader at IBM for
Electronics delivered at the Siemens
PLM Innovation Conference (March
2013)



If you don’t crowd source ideas, your users will

Solicit innovation or face competition

37

80% of consumers told IBM in
a survey that they are willing
to help enterprises develop
their products.

Accept their help.

Or see them build your
competition on Kickstarter.

© 2013 18M Camporation

Used with permission from the
presentation titled The
Software Defined Supply Chain
by Paul Brody, Global Industry
Leader at IBM for Electronics
delivered at the Siemens PLM
Innovation Conference (March
2013)



Disruptive Trends in the Content to Make Ecosystem

Democratization of low cost 3D capture
devices and solutions

Commoditization of high accuracy 3D
capture devices

Democratization of 3D printing +
Maker’s Movement

“Gamified” content capture, creation
and modification tools

Leveraging crowd sourced design and
open source 3D content communities

Accelerating investment in 3D capture
and creation technologies

Low cost sensors + real time model and scene reconstruction

Additional reconstruction algorithms (e.g. Kinect Fusion SDK, Reconstructme,
Skanect, PCL Libraries + KinFu, Meshlab)

Photogrammetry (pictures or video enabled by GPU compute)

Major price decreases from existing vendors (like the FARO Focus3D)
Frequent new market entrants

S1K 3D printers; Makers: The Industrial Revolution, TechShops, Rasberry Pi,
Maker Magazine, Arduino, Lego Mindstorms — “we were born makers”

Cubify Capture, Sculpt and Invent, Geomagic Spark, Tinkercad, SketchUp,
Shapeways, 123D Catch and Make, etc.

Quirky, 3D content communities like GrabCAD, Thingiverse, and3D
Warehouse (among others), as well as forward thinking companies, etc.

Crowd funded: 3D Doodler, Lynx A, CADScan, “open hardware” 3D printers, . .
.; VC: Matterport, Floored, Occipital, more coming!



Kicking it at both ends

Lynx A Camera
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Background Materials/Videos for PIPG Presentation/For use in presentation/Lynx A Edited.mp4
Background Materials/Videos for PIPG Presentation/For use in presentation/3D Doodler Edited.mp4

Disruptive Trends in the Content to Make Ecosystem

Democratization of low cost 3D capture

devices and solutions

Commoditization of high accuracy 3D
capture devices

Democratization of 3D printing +
Maker’s Movement

“Gamified” content capture, creation
and modification tools

Leveraging crowd sourced design and
open source 3D content communities

Accelerating investment in 3D capture
and creation technologies

New processing and interaction
paradigms

Low cost sensors + real time model and scene reconstruction

Additional reconstruction algorithms (e.g. Kinect Fusion SDK, Reconstructme,
Skanect, PCL Libraries + KinFu, Meshlab)

Photogrammetry (pictures or video enabled by GPU compute)

Major price decreases from existing vendors (like the FARO Focus3D)
Frequent new market entrants

S1K 3D printers; Makers: The Industrial Revolution, TechShops, Rasberry Pi,
Maker Magazine, Arduino, Lego Mindstorms — “we were born makers”

Cubify Capture, Sculpt and Invent, Geomagic Spark, Tinkercad, SketchUp,
Shapeways, 123D Catch and Make, etc.

Quirky, 3D content communities like GrabCAD, Thingiverse, and3D
Warehouse (among others), as well as forward thinking companies, etc.

Crowd funded: 3D Doodler, Lynx A, CADScan, “open hardware” 3D printers, . .
.; VC: Matterport, Floored, Occipital, more coming!

GPU compute critical enabler for newest reconstruction techniques
Leap Motion, PrimeSense, Haptic, etc.



Exponential Processing HP + Cool New HCI

CPU GPU
MULTIPLE CORES THOUSANDS OF CORES

GPU computing offers unprecedented application performance by
offloading compute-intensive portions of the application to the GPU,
while the remainder of the code still runs on the CPU. From a user's
perspective, applications simply run significantly faster.

CPU + GPU is a powerful combination because CPUs consist of a few
cores optimized for serial processing, while GPUs consist of thousands
of smaller, more efficient cores designed for parallel performance. Serial
portions of the code run on the CPU while parallel portions run on the
GPU.
Image and text from:

and

Newest NVIDIA Kepler GK110 architecture has 7.1
billion transistors. The original Intel 8080 had 4,500
(1974) and a quad core + GPU Intel i7 has roughly 1.4
billion (2012).

Source: http://en.wikipedia.org/wiki/Transistor_count



Background Materials/Videos for PIPG Presentation/For use in presentation/LEAP Edited.mp4
http://www.nvidia.com/object/what-is-gpu-computing.html
http://www.nvidia.com/content/PDF/kepler/NVIDIA-Kepler-GK110-Architecture-Whitepaper.pdf

Disruptive Trends in the Content to Make Ecosystem

Democratization of low cost 3D capture

devices and solutions

Commoditization of high accuracy 3D
capture devices

Democratization of 3D printing +
Maker’s Movement

“Gamified” content capture, creation
and modification tools

Leveraging crowd sourced design and
open source 3D content communities

Accelerating investment in 3D capture
and creation technologies

New processing and interaction
paradigms

Overarching policy issues

Low cost sensors + real time model and scene reconstruction

Additional reconstruction algorithms (e.g. Kinect Fusion SDK, Reconstructme,
Skanect, PCL Libraries + KinFu, Meshlab)

Photogrammetry (pictures or video enabled by GPU compute)

Major price decreases from existing vendors (like the FARO Focus3D)
Frequent new market entrants

S1K 3D printers; Makers: The Industrial Revolution, TechShops, Rasberry Pi,
Maker Magazine, Arduino, Lego Mindstorms — “we were born makers”

Cubify Capture, Sculpt and Invent, Geomagic Spark, Tinkercad, SketchUp,
Shapeways, 123D Catch and Make, etc.

Quirky, 3D content communities like GrabCAD, Thingiverse, and3D
Warehouse (among others), as well as forward thinking companies, etc.

Crowd funded: 3D Doodler, Lynx A, CADScan, “open hardware” 3D printers, . .
.; VC: Matterport, Floored, Occipital, more coming!

GPU compute critical enabler for newest reconstruction techniques
Leap Motion, PrimeSense, Haptic, etc.

Intellectual property, societal (e.g. 3D printed gun receivers) and everything
in between
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Yes, Utter Befuddlement

Wikicommons user Achim Hering — “Utter Befuddlement”



Where to go

The Next Napster?
Copyright Questions
As 3D Printing

Comes Of Age - - wm,l
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See me in

the blogosphere

Guestblog Tom Kurke: Attacking the 3D Printing Hype
Cycle

In ten years we will 3D print our houses and have at least
one 3D Printer at home. We all hear these stories, but
what should we believe? Tom Kurke, COO of Geomagic,

gives his view on the 3D printing hype.

No offense to Gartner, but I believe the)
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info graphics. Gartner concludes that both 3D

printing and scanning are 5-10 years away from their

plateau of productivity.’ \ tainly debatable when
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will be unlocked by the democratization of 3D ¢
production technologies — these tools are

productively, now, in a wide range of busir

earch analyst, writer, b

pundit or other predictor of ominous eve ) throw cold water on innovation and creativity. But
the question remains, how does hype transition to a market- and game-changing shift that

impacts the way people live and work?

d “Community” Licer

By Tom Kurke, COO, Geomagic

In a two-part blog in March 2012, | made the argument that a “Community” license type is
required for 3D content.

In these blog posts | first gave a little background on applicable intellectual property

principles, reviewed how semvice providers were addressing these issues currently, and then
made a proposal for what can and should be done in order to remove at least some of the legal grayness that
exists (and that vanes substantially from country to country). | believe that it doesn't matter which side of the
argument you are on (e.g., intellectual property protection is already overbroad versus rights holders who believe
more protection is needed), the conclusion is still the same: we have a looming problem

2cts with

By Tom Kurke, Geomagic COO and President

| just finished reading "Makers: The New Industrial Revolution® by Chris Anderson.

In "Makers™ Anderson outlines the progression from the current digital economy to a
transformed state that he sees on the horizon, the New Industrial Revolution. In this
progression a society that, in the prior decade, focused on discovering new ways to
collaborate, innovate and work together as part of dispersed teams will become one
where those lessons will be applied to the real world
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