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The future of touch and interactivity. ..

by Mark Fihn

At the annual SID exposition in 2005, I was captivated by several companies that were
showing off touch solutions. Up until that point, my knowledge about touch was pretty
much limited to Tablet PCs and a few text input PDA-like devices. I started studying the
various technologies associated with touch along with market opportunities related to those
technologies and quickly identified that most markets were prime targets for new input
technologies. And so the Touch Panel newsletter was born, with the first edition published
in late 2005.

A well-known industry analyst queried my decision to devote an entire newsletter to touch
technologies, advising me that the markets were limited to small niches and that the
associated technologies were inadequate to displace traditional keyboard/mouse solutions.
He added that I would struggle attracting readers with relatively staid stories about 4-wire resistive touch-screens.
He was not very encouraging about my new little effort to cover touch technologies.

Fortunately, I didn’t listen to his advice and today, the most popular of my five newsletters about the display
industry is the Touch Panel — with an absolutely booming market in many applications. New technologies are
emerging regularly and many companies are learning that touch does not need to be an alternative to
keyboard/mouse, but rather an additional method by which humans can interact.

In 2005, touch was still a bit of a step-child at events like SID. A few other events — mostly of an academic nature
— like SIGGRAPH and CHI did address touch technologies, but it’s only in the past five years that touch has really
been viewed as an integral part of the display ecosystem. Indeed, SID 2011 is primed to be one of the most
exhaustive events ever with regard to touch and interactivity.

This “Special Edition” newsletter is being sent out to highlight the many activities going on at SID 2010 that relate
to touch. One of the most exciting things for me personally is “The Future of Touch and Interactivity” Market
Focus Conference that is taking place in conjunction with the traditional SID International Symposium, Seminar
and Exhibition. On Wednesday, May 18, this jam-packed conference will bring to light many of the very exciting
opportunities and challenges for the future in the area of touch and interactivity. I am pleased to help organize this
event and think we’ve put together an absolutely stellar line-up, with many of the industry’s leading innovators
participating.

If you are not planning to attend SID this year — | very much encourage
you to reconsider. The Future of Touch and Interactivity Conference is

but a small subset of the overall Display Week events and activities, but it
Is @ milestone event that is sure to be both informative and entertaining.

One of the main reasons for publishing this newsletter is to help make sure you are fully aware of the opportunity.
Equally important, however, is our goal to minimize the promotion of company-specific marketing campaigns
during the conference. In order to pack as much into the event as possible, we aim to keep the discussion focused
on the primary opportunities and challenges facing the market, and not on company-specific plans and roadmaps.

The “Future of Touch and Interactivity” conference will be orchestrated with expert moderators leading discussions
— with each session building on the earlier sessions. It’s our intention that the final session will be the culmination
of what we believe attendees will be to a very worthwhile experience. See you there!
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The Future of Touch & Interactivity

SID Market Focus Conference Series — Line-up
Wednesday, May 18: 8:30 a.m. — 6:45 p.m.

+ Welcome: Brian Berkeley, President-Elect, SID
+ Introduction: Mark Fihn, Publisher, Veritas et Visus — Conference Coordinator
- Andrew Woods, Research Engineer, Curtin University (Australia) — Keynote introductions

+ Keynote Address #1: “Put Your Fingers in the Photons™:
- Michael Klug, Chief Technology Officer, Zebra Imaging

+ Session 1: The Future of Touch
- Larry Mozdzyn, Co-founder, Chief Technology Officer, Ocular
- Vernon Spencer, Founder, Managing Director, Visual Planet
- Rick Seger, President, N-trig Inc.
- Joe Kotas, Chief Executive Officer, Baanto
- Kuniharu Takei, Post-doctoral Fellow, Nano Materials & Electronics, UC Berkeley
- Bob Mackey, Principal Scientist, Synaptics
- Francois Jeanneau, Director of Sales & Business Development, Stantum
- John Jacobs, Manager, Customer Value Chain, Cisco
- Geoff Walker, Principal Analyst, IMS Research

The session concludes with a moderated panel discussion led by Geoff Walker.

+ Greeting: lan Weightman, President, IMS Research
- Andrew Woods, Research Engineer, Curtin University (Australia) — Keynote introductions

+ Keynote Address #2: “3D Interaction”
- Richard Marks, Senior Researcher, Sony Computer Entertainment America

+ Retrospective: ""The Evolution of User Interfaces™: Stephen Atwood, Director of Engineering, Azonix

+ Session 2: The Future of Interactivity
- Iris Finkelstein-Sagi, Director of Marketing, PrimeSense
- Ken Perlin + special guest Gerry Seidman, Professor/CEO, NYU Media Lab/Tactonic Technologies
- Bruce Banter, President, Chief Engineer, Tech-D-P
- Daniel Wigdor, Assistant Professor, University of Toronto
- Pete Silva and Brian Pinkham, Founders, Photonic Bliss
- Gerald Morrison, External Research Manager, SMART Technologies
- Jonathan Josephson, IP Founder, Quantum Interface
- Adrian Travis, Senior Researcher, Microsoft
- David Barnes, Principal, BizWitz

The session concludes with a moderated panel discussion led by David Barnes.

+ Session 3: Special Session
- Francis MacDougall, Co-founder, Chief Technology Officer, GestureTek
- Greg Downing, Co-founder, President, xRez Studio
- Anwar Madrigal, Professional Illustrator, Wacom
- Graham Plumb, Creative Director, Snibbe Interactive
- Kwindla Hultman Kramer, Chief Executive Officer, Oblong Industries

Additional highlights showcasing the dynamic markets for touch and interactive displays.
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S pea.{er and company summaries
Morning Session: The Future of Touch

Brian Berkeley, President Elect, SID

Brian H. Berkeley is Vice President of Engineering within Samsung Mobile Display’s Development Center in
Kiheung, Korea. He received his B.S. degree in Electrical Engineering from M.LT., and his M.S. degree in
Electrical Engineering from Carnegie-Mellon University. He worked at Apple for 20 years developing key
products and technologies, starting with the very first Macintosh. He put color onto the
Mac platform, led hardware development for the first iMac computer, and was responsible
for all display development activity at Apple. He joined Samsung LCD in 2003, where he
helped develop advanced technologies for large screen LCD-TV. He transitioned to OLED
technology development at SMD in January, 2009, where his work is focused on size and
volume scale-up of OLED displays for large screen applications. He is active with the
Society for Information Display, serving as a program committee

member since 1991, past General and Technical Chairs of the
SID symposium, and is currently President-Elect of the society.
He has multiple patents and over 50 publications in the field of

SOCIETY FOR INFORMATION DISPLAY  information display.

Andrew Woods, Research Engineer, Curtin University (Australia)

Andrew Woods is a consultant and research engineer based at Curtin University’s Centre
for Marine Science & Technology in Perth, Australia. He has more than 20 years of
experience in the design, application, and evaluation of stereoscopic video equipment for
industrial and entertainment applications. He is also co-chair of the annual Stereoscopic
Displays and Applications conference — the largest and longest-running technical
stereoscopic imaging conference worldwide.

Group Summary: Curtin University’s Centre for Marine Science and Technology
(CMST) comprises a multi-skilled group of scientists and engineers committed to the
development of technical ocean-related skills in Australia. The Centre has earned a
reputation as a high quality marine technology gy
e research and development facility responsive to |-~ ]
industry and government needs. CMST’s expertise fits into four major
categories: Hydrodynamics, Underwater Acoustics, Marine Ecology and Stereoscopic Imaging. The centre works in
close cooperation with Curtin’s Department of Imaging and Applied Physics, Department of Applied Geology,
Remote Sensing Group, Aquatic Science Group, and the Department of Environmental Biology, plus WA:ERA,
IMOS, the Australian Maritime College, and many others.

The Future of Touch &

Intéractivity Conference

Register here: http://www.sid2011.org/Registration.aspx
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Keynote Speaker #1: “Put Your Fingers in the Photons™
Michael Klug, Chief Technology Officer, Zebra Imaging

Michael Klug received a Bachelor of Science degree from MIT in 1989 and a Master of Science degree from the
Spatial Imaging Group at the MIT Media Laboratory in 1991. From that point until 1997 Mr. Klug worked as a
Research Scientist at the Media Lab, focusing on design and development of 3D displays and
holographic systems. In 1996 he co-founded Zebra Imaging, Inc., with the intent to develop
practical holographic recording systems and display products to serve a broad variety of
applications, including visualization, holographic optical elements, and information storage.
Mr. Klug has served in various leadership roles within Zebra. Currently, as Chief
Technology Officer, Mr. Klug is responsible for overall technology strategy and road-
mapping, intellectual property development and management, and integration of R&D,

18 / business development, market research, and technology and product trajectories. With over
‘ ' ‘ 26 issued patents, he is recognized internationally as one of a handful of experts in the field
v of holographic imaging technology.

manufactures full color, three-dimensional (3D) holographic display systems with a variety of

visualization applications for both government and commercial markets. The company’s unique

3D technology provides a robust, cost-effective and accurately detailed medium to present

operational and design plans in a natural, 360-degree viewpoint without requiring special ZEBRA IMAGING
goggles, glasses or other eyewear. Simply put, Zebra Imaging provides the visual sense of presence for enhanced
communication, captivating entertainment and compelling analysis and decision making. Initial potential
applications for Zebra’s dynamic holographic displays include training, simulation, situational awareness, security
monitoring, petroleum exploration and visualization, medical imaging, computer-aided design development and
review, and 3D visualization of general scientific, financial, and simulation data. The company is committed to
partnering with software and hardware providers to collectively establish total product solutions for target markets
where clear need for 3D display is growing, and data source content is rapidly increasing.

Company summary: Headquartered in Austin, Texas, Zebra Imaging designs, develops and / «
l 4

Describe the most important things that Zebra Imaging is working on related to the future of touch and
interactivity: As humans, we have evolved to perceive and interact with our world, especially that portion within
arm’s reach, volumetrically and three-
dimensionally. The benefits of 3D extend well
beyond sight, including touch, gesture,
construction and manipulation with our hands
and with tools. Zebra Imaging is providing
display technologies and products, including
integrated systems, that enable intuitive, accurate,
and rapid tactile and visual integration, with
correct, continuous, physically-accessible full
parallax 3D from any viewing position. Whether
for design, navigation, analysis, or presentation,
Zebra’s technologies allow you to “put your
finger in the photons™ to create and manipulate
spatially-distributed information and imagery in
the most natural way possible.
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Larry Mozdzyn, Co-founder, Chief Technology Officer, Ocular

Larry Mozdzyn is one of the original founders and currently serves as the Chief
Technology Officer for Ocular. For over 24 years, Larry has assisted in running Ocular,
has expanded product offerings and also has been awarded multiple patents. Larry is a
graduate of the University of Minnesota with a Bachelor of Science degree in Chemical
Engineering and is a member of the Society for Information Display.

Company summary: Ocular is the leading supplier of industrial touch panels and
display products to the embedded technology industry. Ocular's line of projected
capacitive touch panels, Crystal Touch, is made of capacitive glass, resulting in a very
durable touch panel that is less susceptible to scratching, resistant to chemicals in the
environment and other contaminants. The glass construction of Crystal Touch ensures a
crystal clear image and allows for products to utilize touch panels in a wide range of temperatures and extreme
environments. Along with its durability, performance and clarity, Crystal Touch provides significant design
flexibility and has been used in many faceplate configurations, including zero-bezel designs. Crystal Touch is
available in Single Touch and True Multi-Touch in a variety of sizes. Utilizing Atmel maXTouch solutions,
Crystal Touch: Multi-Touch allows for up to 10 simultaneous touch points and the sophistication of maXTouch
technology creates a high performance, smart interface that can ignore unintended touches.

Describe the most important things Ocular is working on related to the
N\ future of touch and interactivity: The most important things Ocular is
'C u AR currently working on in relation to the touch and interactivity portion of our
- business are large-size projected capacitive panels, improvements to ITO
use, ITO alternatives and pressure sensitive touch panels.

AY YOUR ADVANTAGI

Vernon Spencer, Founder/Managing Director, Visual Planet Ltd.

Vernon Spencer founded Visual Planet Ltd in 2002, as the result of a personal frustration that the business day
finished once the shop door closed. Having gained experience in both the computer and internet industries (having
held senior positions in Computervision and UUNET the world’s largest internet provider),
he knew that a solution to this business challenge could be overcome using a combination of
display technology, IP communications and suitable application software. The only missing
piece of the puzzle was a large format (above 30") touch technology that could work through
the shop window to provide access from the street to the content on the internal display.
Vernon set about developing and then manufacturing the touchfoil™, a thin film projected
capacitance touch technology that could be easily applied to the inside of a window. Visual
Planet’s first installation of a large format digital signage through window touch solution was
back in 2003. Worldwide demand for the touchfoil soon followed along with a multitude of
applications for the flexible touchfoil technology.

Company Summary: Visual Planet develops and manufactures its highly successful touchfoil technology from its
Cambridge (UK) head office. The product is supplied via a global network of value added resellers and integrators
who combine the touchfoil with an almost limitless array of touch solutions ranging a
from through retail window installations, standard, waterproof and vandal proof kiosks, o

table top displays, rear projection screens and many more. The flexible nature of the visualplanet
touchfoil means it can be made to any size from 30- to 167-inch and is ideal upgrading

any non interactive display into a touch screen. The ability for the touch technology to

work through any non metallic surface means it is not limited to traditional display

installations. Visual Planet is further developing the capability of its touchfoil
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technology through the release of its true two touch touchfoil; this will further strengthen its position in the touch
market.

Describe the most important things that Visual Planet is working on related to the future of touch and
interactivity: Visual Planet will continue to build and develop its touchfoil product portfolio as a platform of
choice for application developers. The volume adoption of multi-touch touch technology will only be possible if the
application development community can deliver solutions that can provide a real return on investment for the end
customer. It is Visual Planet’s goal to work closely with the application developers as well as existing partners to
create the next generation of large format touch solutions. We also expect the use of large format touch will extend
to a number of innovative solutions in the home so delivering the best overall interactive experience, including
bespoke design to the end user is a key activity for Visual Planet.

Rick Seger, President, N-trig

Rick Seger is a seasoned executive with 20+ years experience leading sales and marketing
teams within the high tech industry. Mr. Seger began his career with Intel and then spent
13 years in senior leadership positions in Sales Management at Motorola. Prior to joining
N-trig Mr. Seger helped lay the foundation for two start-ups where he served as VP Sales
and Business Development. He holds a BS in Engineering Technology from Texas A&M,
and an MBA in Finance from the University of St. Thomas in Houston, Texas. Rick is
currently President for N-trig Inc. in the US and was recognized by Laptop Magazine as
one of the “25 Most Influential People in Mobile Tech”.

Company summary: N-trig DuoSense is a single-device solution that combines pen and
multi-touch functionality. The Digital Pencil enables users to annotate on screen much as
on paper, and the N-act multi-touch gesture vocabulary allows users to perform actions directly on screen.
DuoSense advances standard touch technology, enhancing the touch experience from passive to active hands-on
computing. DuoSense supports multiple operating systems, including all Windows platforms (Windows 7, Vista,

- XP), Linux and Android, and can be implemented across a variety of form factors and screen
Nlt rl ® sizes. N-trig digitizers are easily integrated into existing platforms, support all LCDs and keep

devices slim and light. N-trig has offices in Israel, the US, Taiwan, China and Japan.

Describe the most important things that the N-trig is working on related to the future of touch and
interactivity: Touch and Interactivity via the Pen: Touch technology enables customers with a significant new
capability in terms of usability, mobility, and thin form factors.
The next phase of market driving factors is about delivery of
the best “interactive experience” leveraging the most natural

input technologies available. Customers now demand mobile PSP
solutions for creative work applications. N-trig is enabling an

ecosystem of interactive applications for slates and tablets. N- fos

trig’s DuoSense provides the industry’s best pen and multi- s

touch platform supporting collaboration and productivity. The

“cool” content consumption phase of using a slate wears off Back Panel

quickly. Frustrations and limitations of virtual keyboards are
obvious.  Processor  performance, operating  system
enhancements, high speed cloud based capabilities set the
stage for productivity use cases that demand a real keyboard
and/or precision active stylus. Expect N-trig to continue to
lead the industry by delivering the best user experience
enabling both pen and multi-touch in a single device.
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Joe Kotas, Chief Executive Officer, Baanto

Joe Kotas, CEO of Baanto International, brings over 25 years of executive management,
engineering, and business development in display and system technology companies to
Baanto. Prior to joining Baanto, he was the VP of Business Development - Display and
Embedded Products, at SMART Modular Technologies (NASDAQ: SMOD). Joe has a
history of serial entrepreneurship and was the Founder, President & CEO of ConXtra, a
product design company acquired by SMART Modular in 2005. Prior to ConXtra he held
various management, sales, and engineering positions at Actineon, Criterion Sales,
Waferscale, Inc., Monolithic Memories, and Lockheed. Joe received his BSME from
linois Institute of Technology and his MS Engineering (Dept. of Electrical Engineering)
from Santa Clara University.

Company summary: Baanto ShadowSense touch products are setting new standards for performance, scalability,
and cost in multi-user, multi-touch applications. ShadowSense is a suite of patented hardware architectures and
- position sensing algorithms which avoid the ghosting, obscuration and ‘dead
— gy e geesn 0 zones’ that plague imager or camera-based solutions currently on the market.
_ f:}mi 1ILL The multi-touch performance is exceptional, with a response time of less than six
' o milliseconds and the detection of objects as small as two millimeters in diameter.
The algorithms are extremely efficient and all touchpoint processing is performed by the touch controller so there
are no drivers, nor does it consume CPU resources on the host PC or media controller. ShadowSense scales
extremely well and can be used for displays ranging in size from 6.5- to over 240-inches (diagonal). By delivering
cost effective solutions, Baanto is enabling our customers to develop innovative applications and open new markets
with high performance, multi-touch enabled displays.

2 |
-

Describe the most important things that Baanto is working on related to the future of touch and
interactivity: The demand for touch solutions in mid to large displays has been fueled by the proliferation of smart
phones and tablets, but existing touch technologies either don’t scale in a cost effective manner or have
functionality and performance issues. For touch to become pervasive in desktop, embedded products, and signage,
it must have the following attributes: it must be cost effective, it must easily integrate into a variety of platforms, it
must be durable and reliable, it must be multi-user capable, and it must support the range of multi-touch gestures
that are currently being used or proposed. Each of these areas is important on its own, however the solution that
succeeds in addressing all of them will enable explosive growth in touch and interactivity beyond the handheld
world. Baanto’s most important work is focused on furthering the technology and products that address these
challenges — ShadowSense based touch.

Kuniharu Takei, Postdoctoral Fellow, University of California, Berkeley

Kuniharu Takei is a postdoctoral fellow in Professor Ali Javey’s group, the laboratory
for nano materials & electronics, at the University of California, Berkeley since 2009.
His study has been focused on macro-scale flexible electronics using new material
systems such as nanowires or nanotubes to realize low-voltage operation and
mechanically robustness. One of the achievements out of his researches is an artificial
electronic skin on macro-scale flexible substrate with low-voltage active matrix
circuitry. Before joining the group, he studied BioMEMS on integrated circuits applied
to neural signal recordings and processing at Toyohashi University of Technology.

Group summary: Our group focuses on elucidating the novel properties of engineered
functional nanomaterials. One of the goals using that technology is to realize high
performance flexible electronics and sensors using nanomaterials such as electrical skin,
nose, and so on.

10
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Describe the most important things that the University of California, Berkeley, is working on related to the

future of touch and interactivity: A key technology to the future of touch and interactivity is flexible electronics,

including signal processing and sensors. One of the bottleneck challenges to date is the performance of transistors

A on flexible substrates. To address this issue, there are some approaches such as inorganic transfer

or organic ink jet printing techniques. Both techniques are very promising for high mobility

! electronics of inorganic transfer and low cost fabrication of organic printing. However, there are

m still more investigations to realize both advantages. We think that is critical to make next

generation electronics and needs urgent progress on this. As a conclusion, the most important thing

is to establish a technology that combines low power, low cost, macroscale and all flexible electronics, and we are
working on developing appropriate solutions.

Bob Mackey, Principal Scientist, Synaptics

Bob Mackey is a Principal Scientist at Synaptics. Since 1996, Bob has been developing new
technology in the flat panel display and touch sensing arenas. He joined Synaptics in 2002,
developing a number of new touch sensing techniques, including the ClearPad transparent
capacitive sensing platform, which is used in mobile phones, remote controls, and
music/video players. Mackey holds more than thirty patents in the display and touch sensing
fields. He has a Bachelor of Science degree in chemistry from Caltech and is a Hertz
Fellowship recipient.

Company summary: Founded in 1986, Synaptics is a leading developer of human interface solutions for the
mobile computing, communications, and entertainment industries. The company creates interface solutions for a
variety of devices including notebook PCs, PC peripherals, mobile phones, digital music players, and remote
controls. The TouchPad, Synaptics’ flagship product, is integrated into the majority of today's notebook
computers. Synaptics’ patented, flagship ClearPad touchscreen solution has expanded its touch sensor portfolio to
serve the entire touchscreen market with 1000, 2000, and 3000 Series. Consumer electronics and computing
" X manufacturers use Synaptics' solutions to enrich the interaction between humans and

W] Synaptlcs ~ intelligent devices through improved usability, functionality, and industrial design.
Describe the most important things that Synaptics is working on related to the
future of touch and interactivity: As a technology company with a proven track record of delivering innovative
human interface solutions, Synaptics will continue to work closely with its OEM customers and ecosystem partners
to define new interface solutions to optimize the user experience. As devices and the applications that are enabled

by them grow in sophistication, Synaptics will continue to invest in its understanding of user interaction
requirements in its leadership role of guiding the industry towards better interaction design.

Francois Jeanneau, Director of Sales & Business Development, Stantum

With more than 15 years of technology and international expertise, Francois Jeanneau brings
a variety of sales, marketing and business development skills to Stantum. Prior to joining
Stantum, he was the director of sales for the Americas at UPEK, Inc., where he helped
establish the company’s leadership position in the PC market for trusted fingerprint biometric
solutions. Jeanneau has also held global marketing and business development management

w. positions at several leading companies, including STMicroelectronics and PeopleSoft.
Jeanneau has an engineering degree from ICAM France and a master’s in business
administration from the University of California, Berkeley.

Company summary: Stantum has been a pioneering company in multi-touch technology since
2002, and in 2005 was the first company to market commercial products using a truly reliable
multi-touch user interface. Today, Stantum’s patented and breakthrough multi-touch technology
portfolio of IP and associated support services is available for license. Sto n‘tUlTI

11
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Describe the most important things that Stantum is working on related to the future of touch and
interactivity: Apple’s success with the iPhone was due in part to a great Ul-based on a responsive hardware that
enabled 5 simultaneous touches. Stantum’s goal is to allow Consumer Electronics manufacturers to take the next
technological step with Stantum Digital Resistive multi-touch technology. Features such as an unlimited number of
touches, stylus/glove input, finger-pressure detection, and higher scan rate will enable breakthrough user interfaces.

John Jacobs, Principal Analyst for Touch Research, Cisco

John Jacobs joined Cisco as a Manager of Global Supply Chain, responsible for strategic and
tactical sourcing of displays, touch panels, image sensors and camera lenses in November,
2010. Prior to that, he spent 6 1/2 years as the Director of Notebook and Tablet PC Market
Research at DisplaySearch. John has a decade of experience in the flat panel display industry

with a diverse background in market analysis, procurement, and business
A | I el I Il analysis. Prior to DisplaySearch, John was a Global Supply Manager at

Apple Computer where he had responsibility for Flat Panel Displays. John

c I s c o holds both Bachelor's and Master's degrees in Psychology.

Geoff Walker, Principal Analyst for Touch Research, IMS Research

; Geoff Walker is the Principal Analyst for Touch Research at IMS Research, a leading
- independent provider of market research and consulting to the global electronics industry. A
mobile-computing industry pioneer, Geoff worked on the first laptop at startup GRiD
Systems in 1982 and the first tablet in 1989. Geoff served as product architect and VP of
Marketing at tablet startup Fujitsu Personal Systems, worked on startup Handspring's first
color PDA and smart phone, and was the Global Director of Product Management and
Business Development for Elo TouchSystems. Most recently, Geoff Walker was the
Marketing Evangelist & Touch-Industry Guru at NextWindow, a leading supplier of optical
touchscreens. Geoff holds BS-Electrical Engineering and BS-English degrees from the
Polytechnic Institute of New York University.

Company Summary: IMS Research is a leading independent supplier of market research and consultancy to the
global electronics industry. We offer syndicated market-studies, custom client-research, and consulting services.
From wireless communications to consumer electronics and security, we help our clients better understand markets
and shape their business strategies. We have over 100 analysts worldwide, spread across offices in Europe, North
America and Asia (China, Taiwan and South Korea). Being based on three continents means we bring global
insight to our clients, helping them identify threats and spot opportunities too often missed by narrow market
research. Our clients, located in over 50 countries, include most of the household

names in the electronics industry and benefit from unparalleled access to our

analysts. With discussions of research results, analyst presentations, and marketing IM S

collaboration, we combine the attention typically afforded by small firms with the

research power and global outreach of a much larger company.

Describe the most important things that IMS Research is working on related to the future of touch and
interactivity: With the hiring of well-known touch-expert Geoff Walker, IMS Research is significantly expanding
its touch market-research and consulting practice. Geoff brings with him more than 20 years of experience with
touch, including applications of touch in mobile devices, definition & marketing of touch-panel products, and
analysis of the touch-panel market & industry. Geoff is currently formulating a series of touch market-research
reports that will be available later this year. It’s also an excellent time to consider participating in IMS’ early-
purchaser program, which gives you influence over the content, early access to data and the final report, and a
discount on the report cost. Geoff is also available for consulting projects, particularly those which can be closely
tied to touch market research.

12



Veritas et Visus Touch Panel — Special Edition May 2011

Afternoon Session: The Future of Interactivity
lan Weightman, President, IMS Research

Ian Weightman is the president of IMS Research. Having been involved with IMS Research
since its foundation, lan has extensive experience across the company, and is a long-standing
member of the IMS Research Board of Directors. lan is based in the company’s US
headquarters in Austin, Texas, and oversees many of the company’s research groups as well
as having executive management responsibility for the IMS Consultancy team and
company's Conference Division. lan has built a reputation as an insightful consultant,
helping companies to improve their profitability by finding and developing new markets for
their products. This will continue to be a focus area for Ian, who also has 17 years of
experience in market analysis. He has authored numerous IMS reports including set-top
boxes, digital television, home networks, semiconductors and sensors, as well as creating
.. databases for set-top boxes, televisions and broadband access.
Ian holds a degree in electrical and electronic engineering from Aston University,
IMS re Sear"ch England. He started his career at Texas Instruments where he worked in various
technical marketing roles, achieving the position of European strategic marketing
manager for ASIC products prior to joining IMS Research.

excellence in market intelligence
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Driving Energy Efficiency and Sustainability in the Display Industry

eBook & Tablet Market

Evolution Conference
May 19, 2011
Los Anqalas Convention Center

IMS conferenm:s

Sedial e PR e DAL Sl § P

http://www.sid201 1.org/Programs/MarketFocusConferences.aspx
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Keynote Address #2: 3D Interaction

Richard Marks, Senior Researcher, Sony Computer Entertainment America

¥ 4

N
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|

Richard Marks is a Senior Researcher for Sony Computer Entertainment America’s
Research & Development group. Inspired in 1999 by the unveiling of PlayStation 2, he
joined PlayStation R&D to investigate the use of live video input for gaming and
develop new interactive user experiences. Since joining SCEA, Marks developed the
technology for the EyeToy camera, working closely with the Sony London Studio. He
later helped create the PlayStation Eye camera and a computer vision SDK for the
PlayStation 3. Concurrently, he explored the use of 3D cameras and the new experiences
they could enable. Most recently, Marks has helped develop the new motion controller,
PlayStation Move, which combines both visual and inertial sensing to enable 3D
interaction. Previously, Marks was at Teleos Research, a Silicon Valley computer-
vision startup that was later acquired by Autodesk, creators of AutoCAD. Marks
received a Bachelor of Science in Avionics from Massachusetts Institute of Technology
and a doctorate in the field of underwater robotics from Stanford University.

Company summary: Sony Computer Entertainment America LLC continues to redefine the entertainment lifestyle
with its PlayStation and PS one systems, the PlayStation2 system, the PSP (PlayStationPortable) system, the

ground-breaking PlayStation3 (PS3) system and its online and network services the

SONY

PlayStationNetwork and PlayStationStore. Recognized as the undisputed industry leader, Sony

Computer Entertainment America LLC markets the PlayStation family of products and develops, 4
publishes, markets, and distributes software for the PS one, PlayStation 2, PSP and PS3 systems ‘ }>
for the North American market. Based in Foster City, California, Sony Computer Entertainment

America LLC serves as headquarters for all North American operations and is a wholly owned GRhAITER
subsidiary of Sony Computer Entertainment Inc.

Describe the most important things that Sony is working on related to the future of touch and interactivity:
Recently, we released the PlayStation Move motion controller, a new 3D spatial input device for PlayStation 3. One
of its many demonstrated uses is to allow touch-like input for a living room setting.
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Stephen Atwood, Director of Engineering, Azonix

Stephen Atwood is Director of Engineering at Azonix Corporation where his focus is on
the long range display technology strategy and future product development which includes
the utilization of the latest advancements in touch technology. At Azonix, Stephen has
provided technical oversight and project management for many of Azonix’s new product
developments and has been instrumental in the success of both military and industrial HMI
product launches. Stephen's first formal exposure to touch technology came in 1994 when
he joined MicroTouch Systems, later to become 3M Touch Systems. While at
MicroTouch, he pioneered development of fully interactive electronic whiteboard
technology and was instrumental in custom engineering touch solutions to new display
technologies including LCD, FED and Plasma. He holds two US patents related to electronic whiteboarding.
Stephen has contributed to many other touch sensing and electronic whiteboarding endeavors including the
ultrasound system used by Virtual Ink. Mr. Atwood received his Bachelor of Science degree in Electrical
Engineering from the University of Rhode Island and conducted his graduate studies at the University of
Massachusetts, Amherst.

Company Summary: Azonix Corporation designs and manufactures complex display and computer solutions that
satisfy extreme performance requirements for the oil and gas and military industries. We call these devices Human
Machine Interfaces (HMIs) and the heart of these systems is the integrated touchscreen interface. Touch screen
technology allows these highly engineered computers and displays to be used for automation, directional drilling,
===  blowout preventers, oil production platforms, propulsion systems for
CRANE azonlx naval vessels and missile systems. The requirements for the touch
screen technology include the ability to operate in extreme hot and cold
environments. From the desert extremes of the Middle East to the bitter cold conditions of Alaska and Siberia we
have found ways to use touch to create a highly reliable user interface. Other harsh conditions include extreme
shock, vibration and high EMI environments, all conditions in which touchscreens can be made to operate with the
right engineering solution.

Iris Finkelstein-Sagi, Director of Marketing, PrimeSense

Iris Finkelstein-Sagi brings experience and vision from her work telecommunications. ¥ l
Prior to joining PrimeSense, Ms. Finkelstein-Sagi served as the Director of Strategic
Marketing for Alvarion’s Wireless business division. Before that she was the Marketing
Director for Verint Systems. Ms. Finkelstein-Sagi has spoken at many industry events and
most recently at DisplaySearch’s US FPD 2011 Conference. She graduated with an MBA
from INSEAD in Fontainebleau, France and a BS from Tel-Aviv University.

Company summary: PrimeSense is the leader in sensing and recognition technologies.
With its Natural Interaction technology, PrimeSense is transforming consumer interaction
with entertainment in the living room. Optimized for mass market consumer applications,
PrimeSense’s solution allows consumers to intuitively interact with and control a variety of consumer electronic

devices, such as televisions, set top boxes, living Room and PCs , without the need

—
oy L 2 for a controller or remote. Gesture-control applications for these devices provide a
PrimeSense more natural, human and intuitive method of connecting with entertainment.
Describe the most important things that PrimeSense is working on related to
the future of touch and interactivity: PrimeSense is enabling consumer devices to “see” environments and
allowing users to control and interact naturally with those devices in a simple and intuitive way. PrimeSense is

transforming the living room experience, connecting the entire entertainment experience and letting users interact
with the living room like a big "iPad", without the need for remotes.
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Ken Perlin, Professor, New York University Media Lab
Gerry Seidman, Chief Executive Officer, Tactonic Technologies

Ken Perlin is a professor in the Department of Computer Science at New York University,
directs the NYU Games For Learning Institute. He was also founding director of the Media
Research Laboratory and director of the NYU Center for Advanced Technology. His
research interests include graphics, animation, user interfaces, science education and
multimedia. He received an Academy Award for Technical Achievement from the
Academy of Motion Picture Arts and Sciences for his noise and turbulence procedural
texturing techniques, which are widely used in feature films and television, as well as the
2008 ACM/SIGGRAPH Computer Graphics Achievement Award. Dr. Perlin was general
chair of the UIST2010 conference, and has been a featured artist at the Whitney Museum of
American Art. Ken is also acting as scientific advisor to Tactonic Technologies which is
developing low cost large format touch and pressure imaging technologies.

| .

Gerry Seidman is the founding CEO of Tactonic Technologies and has more than 25 years experience developing
technology products across a wide range of industries. Gerry first became involved in new product development in
the early 1980s where he was chief architect for a series of CAD/CAM technologies in the construction industry
that were marketed by Union Carbide. He developed an interest in collaborative user interfaces in the 1990s which

led to his forming Internet Access Methods/IAM. IAM developed a suite of Real-Time
Interactive technologies, Collaborative User Interfaces and Distance Presentation tools
and frameworks. Long before Google Apps, IAM focused on the question of what
would be needed to develop applications that allowed people to concurrently work
together beyond simply screen sharing. Gerry has BS degrees in both Mathematics and
Chemistry and his graduate studies in Mathematics at the University of Pennsylvania.

Company summary: Tactonic Technologies is developing a series of inexpensive
pressure imaging technologies that scale to arbitrarily large form factors while retaining
high frame rates and touch resolution. These solutions are effectively a real-time video
‘camera’, but for pressure. Since we have full pressure images there are no limits to the
number of concurrent users/touches and without any occlusion issues. In addition to non-load bearing applications
such as walls, white boards and surfaces, this technology can also be embedded in floors or used in industrial
applications. Pressure sensitive floors can be part of interactive entertainment, market intelligence/people tracking
or security applications identifying people via gait analysis.

Describe the most important things that Tactonic Technologies is working on related to the future of touch
and interactivity: While touch technologies have been around for a long time, the iPad has added touch to the
vocabulary of what people generally expect when interacting with computers. Additionally, Microsoft Kinect has
made a strong start in adding hand/body gesture to that interaction. We are at the cusp of a wave of pervasive
computing technologies that will bring us beyond the keyboard/screen concept of computers interactions. By
bringing down the cost and form factor restrictions to touch, Tactonic Technologies envisions a near future where,
for a small incremental manufacturing cost, any environment, surface or product could become touch sensitivity.

What will the interface between people and computers look like in five years? In ten years? In twenty five years?
Will we still have screens? Keyboards? Will we all be seeing Princess Leia in a beam of light? What if the entire
world around us becomes a seamless and ubiquitous augmented reality? How might
such a future be achieved, what would we do with it, and what would be the
implications -- personal, cultural, economic and political? Based on current trends and
inspired guesswork, we will go together on a tour of the future.

new york unlver5|ty
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Bruce Banter, President/Chief Engineer, Tech-D-P

Bruce Banter has been developing and launching HMI controls and sensors for the
automotive, industrial, and appliance markets for the last 30 years. He has been at the
forefront of the evolution of user controls from mechanical buttons and knobs to
programmable touch panels and screens while President/Chief Engineer at Tech-D-P,
Chief Engineer at Methode Electronics, Director of Mechatronics at Lear, Chief Engineer
at TRW, and Senior Product Planner at Mallory Controls. Identifying new technologies
and creating innovative products has been a foundation of his career. Technology
development has included passive infrared sensing (PIR) for lighting controls, voice
activated controls for appliances, fingerprint recognition controls for vehicle security,
various communication architectures for smart systems, and rear camera projection and
recognition user interfaces. Current focus is on applying capacitive sensing and haptic
force feedback technologies into cost effective and reliable solutions. Bruce is a graduate
of Purdue University with BS degrees in both Mechanical and Electrical Engineering Technology.

Company Summary: Tech-D-P was formed to bring together new technologies and resources to help customers
develop more compelling user interfaces. Recent economic conditions resulted in many companies reducing
resources and investment in new product development. Tech-D-P provides new product ideas and the resources to
augment the customer’s development team or generate turnkey product designs. The combination of innovative

. technology from partners like AlSentis with their projected capacitance touch sensing and

- Immersion and Pacinian with haptic technologies and Tech-D-P’s expertise in delivering

= products that meet cost and reliability goals results in product solutions that add value.

® . Tech-D-P has been helping customers understand the challenges of implementing touch and
4 O haptics with projects like automotive center stacks with projected capacitive touch screens and

touch panels plus haptic force feedback and infrared (IR) far field sensing and gesturing.

Describe the most important things that Tech-D-P is working on related to the future of touch and
interactivity: Touch sensing has become a much desired user interface and automotive and appliance (White
Goods) OE manufacturers are rushing to provide improved user interfaces to their customers. Programmable touch
screens interfaces are helping to presenting more information to the user but they must be balanced with ease of use
and cost effectiveness. Driver distraction is a major issue for user interfaces in vehicles. Presentation of
information and user input must be maintained to a minimal load on the user’s cognitive capacity. Haptics can help
reduce distraction by enhancing information, conveying additional meaning, or drawing attention to critical
information. Tech-D-P is dedicated to bringing more compelling user interfaces to the market while still being easy
to use, reliable, and cost effective.

Daniel Wigdor, Assistant Professor, University of Toronto

Daniel Wigdor is an assistant professor of computer science at the University of Toronto.
! Before joining the faculty at U of T, Daniel was a researcher at Microsoft Research, the
. user experience architect of the Microsoft Surface, and an affiliate assistant professor at the
. University of Washington. Prior to this, he was a fellow at the Initiative in Innovative
Computing at Harvard University, and conducted research at Mitsubishi Electric Research
Labs. He 1is also the co-founder of Iota Wireless, a startup dedicated to the
commercialization of his research in mobile-phone gestural interaction. Daniel is co-author
of Brave NUI World | Designing Natural User Interfaces for Touch and Gesture, the first
practical book for the development of touch and gesture interfaces. He has also published
dozens of invited book chapters and papers in leading international publications and
conferences, and is an author of over two dozen patents.
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Group Summary: The University of Toronto has been a center for innovation in touch and gestural interaction
since the early 1980’s. Today, active research programs continue this tradition of excellence through the
contributions of multiple professors, post docs, and graduate students. Active projects d

with partners such as Autodesk, Microsoft, and Harvard University provide a gp

multifaceted and interdisciplinary approach to solving critical problems and enabling . 2 .
the future of human computer interaction. dynamic graphics project

Describe the most important things that your research group is working on related to the future of touch and
interactivity: Daniel Wigdor’s research team continues a two-pronged approach to touch and interactivity.
Building on fundamental mechanics of touch interaction, begun by Daniel at Microsoft, the team demonstrates
fundamentally new and significantly improved methods of interaction using touch sensors. Simultaneously, the
development of applications which leverage concurrent use of large numbers of touch devices demonstrates the
future of touch as one of a number of methods users will interact with their personal and shared societies of devices.

Pete Silva and Brian Pinkham, Co-founders, Photonic Bliss

Peter Silva and Brian Pinkham are artists, engineers, and entrepreneurs creating
revolutionary interactive environments and experiences through the fusion of art
and technology, light and sound. With roots in interactive media, electrical
engineering, and software engineering, they seek a seamless merging of the
digital and physical worlds. As colleagues at the Rochester Institute of
Technology, they forged a bond of common interest in music and art, and began
co-creating interactive artwork in their spare time. Peter began his career in
web systems and digital media while Brian worked as a robotics engineer at
Lockheed Martin. Both soon realized that these paths were not in their highest
vision of what they wanted to create in the world and soon left their jobs to
found Photonic Bliss, Inc. They now travel the continent creating luminous
technology art that inspires and empowers all those who are willing to play.

Company summary Photonic Bliss uses technology to refresh the art world with an often overlooked sense of
interactivity and play. They believe technology should be fun and intuitive to use, and that by giving users a
powerful tool-set, that is controlled naturally, it gives people the power to create new experiences effortlessly.
Imagine the movie, “Fantasia”, where Mickey Mouse magically -
animates his world with a whisk of his wand. This is the kind of
technology they create, so instinctual that the technology
disappears, and what’s left appears as magic. Their productions
illustrate a technological symphony, where users paint their
surroundings with sound, light, movement and meaning simply
by interacting with their space. For example, their creation,
dubbed the “Whompilator”, is a unique MIDI device which
allows musicians to play sounds and effects by simply touching
a surface or moving their body. This technology allows the
creation of highly expressive works, with new mediums.

Describe the most important things that Photonic Bliss is working on related to the future of touch and
interactivity: The conventional art world classically holds a strict “look but do not touch” paradigm, putting the
observer in a place of separateness from the piece, detached and uninvited. Photonic Bliss focuses on creating art
which not only allows interaction and touch, but actually encourages it. By giving the observer the power to interact
with and change the art piece, then not only do they become more intimate with the art, but they find that they are
also empowered as artists themselves.
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Gerald Morrison, External Research Manager, SMART Technologies

Dr. Gerald Morrison is an Electrical Engineer who has worked at SMART Technologies for
nearly 16 years. During that time he has held many roles in development, research and
management — all related to touch and interactivity. He is currently working in SMART
Labs where he contributes to the research and development of future innovative technologies
and products. As an External Research Manager he is actively working with individuals,
universities and other external organizations in developing interactive and collaborative
technologies. Dr. Morrison has over 25 publications and is a named inventor on 17 U.S.
patents and 19 international patents, with others pending.

Company Summary: SMART Technologies is a leading provider of collaboration solutions

that transform the way the world works and learns. We believe that collaboration and

interaction should be easy. As the global leader in interactive whiteboards, we bring more

than two decades of collaboration research and development to a broad range of easy-to-

W use, integrated solutions that free people from their desks and computer screens, so
™A

collaborating and learning with digital resources are more natural.

Describe the most important things that SMART Technologies is working on related to the future of touch
and interactivity: SMART Technologies has a deep understanding about how to make successful products in the
interactive display industry, the kind that people both like and want to use. We use our experience in designing and
enhancing technology solutions to increase global awareness of the many benefits of interactive touch displays and
to increase their adoption. We will continue to provide thought leadership and innovative products in both
enterprise collaboration and next generation learning environments.

Jonathan Josephson, Chief Technology Officer & IP Founder, Quantum Interface

Jonathan Josephson is the Chief Technology Officer and IP Founder of
the pioneer in motion control interfaces, Quantum Interface (QI). His
global patents for the use of motion for selection and attribute control
are at the core of many human interfaces beginning to show up in
multiple industries today. His diverse background includes music,
engineering, architecture, and Governmental policies, processes and
codes throughout energy, building and accessibility sectors. Jonathan
volunteers for several Non-Profit Organizations, including the
Lockhart Youth Soccer Association, Motion for Life, and the Coalition
of Texans with Disabilities, and loves his wife of 18 years and three
children. His passion is to change the world through the power of
revelational vision, understanding, and innovation.

Company summary: Quantum Interface, the DBA of Friendly Designs LLC, is a privately-funded Texas
Company. QI was established with the goal of enriching people’s lives through intuitive motion interfaces. Simply
stated, the QI interface allows for attribute selection and control without buttons, knobs or gestures. QI designs,
prototypes and develops IP based on its global patents for motion-controlled systems for Simplified Living. QI has
the strongest Intellectual Property portfolio for non-gesture Motion Controls in the US and Internationally! QI's IP,
based on global patents effective early 2002, which is branded as Quantum Interface Technology, is unique and
predates non-gesture controls. While multi-touch and optical sensors have been in existence for quite some time,
the ability to use true one-to-one motion to select objects, devices or software and change their attributes with
additional motion is much more intuitive and powerful than a multi-step, posture-reliant process; i.e., as physicians
move to more computer-based controls where robots actually contact the patients and the physicians work
remotely, this is QI IP. QI Technology is the simple and powerful Human Interface.
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Describe the most important things that Quantum Interface is working on
related to the future of touch and interactivity: QI enables people to interface e JUA nt um
with their surroundings through intuitive true motion controls rather than the \nte rfa ce

limited abilities of gestures. The technology allows people to interface with

motion based sensors in an uninhibited and seamless way to control medical devices, lighting, plumbing, and
defense equipment such as UAV’s. As the immense potential of this technology begins to be realized, the lines
between control interface, GUI, and sensor will disappear. These three aspects will be unified to create a step-less,
natural and complete interactive user environment that does more, and is more “human”.

L

Market Focus Conference Series Cocktail Reception

Please join us at 6:30 PM on May 18th for a cocktail and networking
reception for all Market Focus Conference Series Attendees:

e The Green Displays Conference
e The Future of Touch & Interactivity Conference
e eBook & Tablet Market Evolution.

The reception will take place outside of Room 515 at the Los Angeles
Convention center and feature complimentary beer, wine & light hors
d'ceuvres. Don’t miss this opportunity to network with professionals
from across the display industry!

Market Focus Conferences

The Future of Touch & Interactivity (May 18, $650)
Green Displays Conference (May 18, $650)
eBook &Tablets Market Evolution (May 19, $650)

Each Market Focus Conference will concentrate on the critical market development issues
facing each of these topics. Developed in collaboration with IMS Research, each event will
feature presentations and panel sessions consisting of executives from the display supply
chain. The fee includes a continental breakfast, lunch, refreshments, and access to the
Symposium Keynote Session on Tuesday morning and the Exhibit Hall. Electronic copies
of the presentation materials will be made available. Market Focus Conference registration
requires a current SID membership.
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Adrian Travis, Senior Researcher, Microsoft Research

Until 1997, Adrian Travis was a lecturer at Cambridge University working on three
dimensional television and light-guide imaging. He was a founding member of
Cambridge Flat Projection Displays Ltd and now works for Microsoft Corporation in the
Applied Sciences Group.

Company summary: Microsoft’s Applied Sciences Group is an applied research and
development team dedicated to creating the next generation of computer interaction
technologies. The interdisciplinary group focuses on the synergy between optics,
electronics and software to create novel human computer interfaces. The Group mainly

icrosoft’ supports projects for next generation computing and
MM interface hardware for Mobile, Xbox, and Microsoft
Surface. It also works closely with Microsoft Research.
Describe the most important things Microsoft is working on related to the future of touch and interactivity:
Windows 8, Microsoft Surface, Xbox 360 Kinect, Wedge imaging, Touch mouse.

Interactive display technologies from Microsoft Research

David Barnes, Principal, BizZWitz

David Barnes applies his experience as an AMLCD insider to strategic .

decisions faced by clients looking to enter new markets, make new d . .
investments or value intellectual property. After ‘* BlZWltZ
negotiating the value of assets and operations during -

the formation of LG Display, he stayed in Korea to support executives in numerous
decisions involving more than $10 billion of invested capital. Now back in the USA, Mr.
Barnes brings his insight and relationships with key executives in Asia to clients in Europe
and the Americas. He combines expertise in operational and financial analysis with such
experience in novel ways. As a Leader in the Gerson Lehrman Group Councils, he guides
security analysts in their assessment of material suppliers, panel makers and brands.
Together with his partner, Ian Hendy, Mr. Barnes has advised touch screen market
entrants and they are currently helping panel producers increase their value capture
through integrated touch screen business plans.
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Late Session: Special commentaries
Francis MacDougall, Chief Technology Officer & Co-founder, GestureTek

Francis MacDougall is the Chief Technology Officer and founder of video gesture control
pioneer GestureTek Inc. He developed and patented the company’s single camera,
multiple camera and mobile gesture control technologies and led the creation of the
application development engine, scripting language, and numerous other applications. As
a specialist in real-time system design, embedded architectures, image processing and
computer vision, Francis drives GestureTek’s research and development and production
teams, as well as patenting and licensing activities for the company’s diverse products
businesses.

Company summary: Founded in 1986, GestureTek is the inventor, pioneer and multiple
patent-holder in computer vision control and gesture recognition systems for presentation,
information and entertainment systems. The company’s mission is to improve the user
experience with intelligent devices by revolutionizing the interface to information and interactive media. With
patented single-camera, multiple-camera and 3D-vision solutions, GestureTek’s video-gesture-control technology
lets people use hand and body motions to control dynamic computer content on
. Gesw"e screens, interactive surfaces and camera-enabled devices as an alternative to
touch interface with screens, keyboards and buttons. GestureTek was among the
first companies to commercialize an immersive and multi-touch product. Selected customers and licensees include
Panasonic, Microsoft, Samsung, Sanyo, Sony, Nokia, IBM and Intel. The company has offices in Sunnyvale,
California; Toronto and Ottawa, Canada; and Asia.

Describe the most important things that GestureTek is working on related to the future of touch and
interactivity: GestureTek is focused on solving difficult computer vision problems to power robust industrial,
enterprise and consumer applications. As gesture control systems become more pervasive both in public spaces and
in consumer devices, GestureTek will be at the forefront of research and commercial deployment. We plan to
provide key technologies that are at the center of gestural control for devices used in places ranging from living
rooms to surgery rooms to public spaces.

Greg Downing, Co-founder/President, xRez Studio

Greg Downing is a co-founder and President at the xRez Studio. He specializes in image-
based 3D technologies and computational photography techniques. His photographic work
has been displayed in some of the nation’s most prestigious museums including the
American Museum of Natural History, the Cincinnati Art Museum and the Denver Museum
of Nature and Science. He has worked on the development of photogrammetry and
stitching software at Realviz and in film production as a technical director at Rhythm &
Hues and Sony Pictures Imageworks on “Narnia”, “Spiderman 3" and “I am Legend”. He
teaches at Gnomon School for Visual Effects and has published professional training DVDs
% on photogrammetry and panoramic stitching. He has presented at professional conferences
h for both photographers and visual effects artists.

A
Company summary: xRez Studio is a creative imaging studio pioneering new methods to
capture and convey natural, urban, and imagined landscapes, striving to educate, illuminate,
and persuade. xRez Studio is a creative imaging and visual effects practice which explores the
intersection of high-end computer graphics and advances in digital photography. Helping
pioneer the methodology and application of extreme resolution gigapixel photography for the xRez Studio
last five years, xRez Studio has produced several hundred gigapixel images for various sectors p———
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such as national park interpretation, geologic research, real estate marketing, feature film visual effects, and cultural
heritage documentation. New technologies arising in computational photography such as multi-spectral imaging,
photogrammetry, terrain modeling, photo-clouds, polynomial texture mapping, and high-end feature film visual
effects techniques allow xRez Studio to provide compelling and unprecedented visual solutions toward socially
meaningful projects. Whether recreating historic events in film, revealing complex processes in scientific
visualization, or illustrating environmental change, xRez Studio can offer powerful leverage for filmmakers,
companies, scientific researchers, or activists.

Anwar Madrigal, Professional Illustrator, Wacom

Anwar Madrigal is a professional illustrator and Graphic designer with twelve years of
experience developing characters, comic books and concept art. As a graphic artist Anwar
has worked on global ad campaigns, billboards, point-of-purchase and product packaging
for Skechers footwear, Mark Ecko footwear and Seven Jeans. Currently Anwar is a creative
art director at Hybrid promotions designing licensed apparel featuring characters from
Disney, Hasbro, Cartoon Network, and many others.

Company Summary: Wacom’s vision to bring people and technology closer together
through natural interface solutions has made it the world’s leading manufacturer of digital
input technologies. Since their inception, Wacom’s Cintiq family of interactive pen
dlsplays ‘have literally changed the way professional creators of digital content, such as animators, designers,
photographers and artists, approach their work. By working directly on screen with Wacom’s patented Penabled
technology, users discover unparalleled workflow and productivity benefits. Building on its leadership role in the
input category, Wacom’s multi-touch technology is offered as an OEM solution to

manufacturers of PC and Macintosh computers. Many of today’s Tablet PCs count on the _ﬁ” PQ
advanced features and reliability of Wacom’s input technology. Additionally, Wacom’s pen i

and touch technology is playing a leading role in the development of such mobile devices as . \’
smart phones and PDAs. Wacom is committed to expanding its branded products and

components business, and will continue to roll out new input technologies that provide a .
natural and intuitive computing experience. Lua C D m

Describe the most important things that Wacom is working on related to the future of touch and
interactivity: With the creation of harmony between humans and technology as its mantra, Wacom will no doubt
have a major impact on the future of touch and interactivity.
As consumers and professionals look for more natural,
intuitive, easier and faster ways to work with computing
devices and electronic appliances, rest assured, Wacom will
be involved in the
design and
engineering phases
of many of these
alternative input
methods,  ensuring
that users experience
the  ultimate in
control, comfort and
precision.
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Graham Plumb, Creative Director, Snibbe Interactive

Graham Plumb studied Sculpture at the University of Kent and Interaction Design at the
Royal College of Art. As the Creative Director of Snibbe Interactive, he oversees the
development of socially interactive products installed in museums, trade shows,
entertainment and retail environments. Graham has developed a reputation as a world-class
interaction and exhibit designer, leading the creation of interactive exhibits for more than 40
museums. He most recently held a senior design position at Ralph Appelbaum Associates,
one of the world’s foremost exhibit design firms. He has also worked as an exhibit designer
at Gyroscope, Inc., West Office Exhibit Design, Academy Studios, and IDEO. Projects
include the Canadian Museum for Human Rights, The Museum of Australian Democracy,
The Bishop Museum’s Adventure Science Center, The Wings of Liberty Military Museum,
The NASCAR Hall of Fame and The London Transport Museum. His exhibits have won design awards from 1D
and Communication Arts magazines.

Company Summary: Snibbe Interactive is the leader in social immersive interactivity: a new medium where
people use their whole bodies to interact with exhibits and with each other. The experiences produce powerful
positive emotional responses, engaging social spaces, and social networking opportunities. For fourteen years,

Snibbe Interactive has been creating exhibits for some of the world’s
SN I B B E I NTE R ACT' VE premiere museums, commercial exhibitions, and corporations. Our

clients include the Museum of Science and Industry, Chicago;
London Science Museum; Cite de Science in Paris; San Francisco’s Exploratorium; Sony Corporation; the Beijing
2008 Olympics; the 2010 Shanghai Expo; MGM Studios; and many more major museums, corporations, and
commercial exhibitions worldwide. Snibbe Interactive operates globally with permanent and temporary exhibits in
over twenty countries, staff on four continents, and experiences that have been seen by over 25 million people. Our
long-term vision is to develop Social Immersive Media into a worldwide communication medium as engaging as a
movie, yet one in which people actively participate with their bodies and with their friends.

Describe the most important things that Snibbe Interactive is working related to the future of touch and
interactivity: Snibbe Interactive apply their social interaction design principles to multi-touch tables, award
winning iPad applications, markerless motion capture systems, 3D computer vision systems, and a host of other
cutting edge technologies. For us, the technology is only the means to an end — the real challenge is designing
experiences that trigger emotional responses in people, connecting them with one another as they engage with the
exhibit. Graham’s presentation will draw from our video archive, demonstrating how the notion of making a
‘touch’ is defined by implementation of a technology and the design of a socially immersive experience.
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Kwindla Hultman Kramer, Chief Executive Officer, Oblong Industries

Kwindla Hultman Kramer is Chief Executive Officer of Oblong Industries,
developer of the g-speak Spatial Operating Environment. Kwin's background is in
programming, hardware design and the development of large-scale systems
architectures. Before starting Oblong, he served as the founding CTO of
AllAfrica.com, one of the web's largest content aggregators and a two-time webby
award nominee. Kwin also has experience working with and for non-profits: partners
and clients have included the governments of Nigeria, Angola, Namibia and South
Africa, the Democratic National Committee, Ford Foundation, Open Society
Institute, the United Nations ICT Task Force, and Media Matters for America. He
holds degrees from the MIT Media Laboratory and Harvard College.

Company summary: Oblong Industries supplies next-generation interactive systems to the world's most
demanding users. Founded by MIT graduates whose work spanned realtime computer graphics systems, large-
scale visualization techniques, and new methods for human-machine interaction, Oblong’s innovations and ideas
have roots in over a decade of research at MIT’s Media Laboratory. The g-speak Spatial Operating Environment
developed by Oblong makes use of many screens, takes input from multiple devices (gesture, touch, tablet, phone,
web browser, mouse, keyboard), and can be used by several people simultaneously.
s 0 0 Oblong's technology was the basis for the computers depicted in the film Minority Report
N BRI N and are now used by financial professionals, petroleum engineers, military analysts, data
[ miners and art students. With its headquarters in Los Angeles and a European office in
Barcelona, Spain, Oblong currently serves Fortune 500 enterprise customers.

Describe the most important things that Oblong Industries is working on related to the future of touch and
interactivity: Oblong is committed to bringing to life elegant, effective, and exhilarating interactions with
computers. As innovators in the natural interface evolution, we continue to push forward our efforts in natural and
seamless interactions between multiple people, their data, and their machines. Currently, the most important thing
Oblong is doing related to the future of interactivity is making possible seamless collaboration through scalable,
shared workspaces via our Mezzanine product. We've built Mezzanine to support interactivity with spatial wands,
glove and gloveless gestural control, web browsers, and touch screens on iOS and Android devices, because we
know that people want to work with the devices
that come most naturally to them, and we agree.
With its ability to handle multiple inputs,
Mezzanine enables users to brainstorm,
collaborate, and co-create by integrating and
visualizing multiple sources of data from various
inputs in one shared workspace that all members
of the collective working session can
simultaneously interact with, regardless of their
location or device. By building a collaborative
architecture on a platform that is inclusive to all
hardware and software in the Mezzanine
product, we believe we are helping people
interact and connect with their computers (and
co-workers) in ways that lead to improved speed
to market, reduced cycle times, newfound access
to scarce resources and expertise, and decisions
that can be made in real time.
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The evolution of user interfaces

by Stephen Atwood

In service to SID, Stephen Atwood is the Director of the New England chapter of
the Society for Information Display, Executive Editor of Information Display
Magazine, and past General Chair of the SID Applications Conferences. He
manages the editorial content and publishing operations of Information Display
Magazine (http://www.informationdisplay.org) and has numerous publication
citations. This article is a somewhat modified version of an article that appeared in
the March 2011 edition of Information Display Magazine, and is reprinted by
permission. http://www.sidmembers.org/idonline/issues/2011/03/art1/art]1.htm

I am not sure whether it happened after reading Daniel Wigdor's Enabling Technology
article for the March edition of Information Display, “The Breadth—Depth Dichotomy:
Opportunities and Crises in Expanding Sensing Capabilities” or merely as the result of
seeing so many new ideas for human—machine interfaces (HMIs), but at some recent point I realized that hardware
will no longer define the scope of interaction between humans and computers. In his article, Daniel says, “A simple
touch is not simple. What we think of as ‘touch’ actually includes a variety of object-sensing technologies and an
even wider variety of information that can be detected about the sensed objects.” I am willing to say that this
interaction is going to go beyond that to speech, facial expressions, tone of voice, and even, some day, to mood-
interpretation.

IBM's new Watson computer project recently demonstrated for the record that computers running artificial-
intelligence algorithms are capable of interpreting complex human speech and answering very abstract questions' —
effectively performing vast queries of data based on clues as well as context. No, this is not the same as human
thought, but it is a giant leap forward in the realm of interaction between humans and machines. The developers of
Watson picked the TV quiz show Jeopardy! to show off their achievement because “The game of Jeopardy! makes
great demands on its players — from the range of topical knowledge covered to the nuances in language employed in
the clues,” according to IBM's Web site and promotional materials.” In effect, what I think they really achieved was
to prove the viability of a real speech input system for computers.

Touch screens and related interfaces have always represented a great advancement over keyboard or text-based
computer interaction. Originally, we had to type the exact commands to the machine each and every time, even
carrying the commands around in shoe boxes of punch cards. Later, with the aid of terminal displays, we were able
to type commands in real time. The next big break came with the introduction of the graphical user interface (GUI)
that is mainly credited to Xerox PARC and was adopted by both Apple and Microsoft. Now the computer could
effectively give us a palette of options and could remember its own underlying commands, hidden behind icons and
controls. Before this point, a touch screen would have had limited value. However, with the GUI, we could now
design a wide array of choices and actions that could be intuitively selected by users simply by pointing at them. It
is hard to overstate this monumental step and how much it bridged the gap between machines and the people who
needed to use them.

As touch screens evolved, much of the focus was on the technology of the screens themselves and improving rather
small details of the interaction such as whether the user could wear gloves or use a stylus. It was still primarily
aimed at pointing and selecting predetermined icons and such. To me, the next small leap appears to have come
with multi-touch interfaces, in which users could express their intentions with gestures instead of just choosing
menus and icons. And now, a machine can interpret shades of gray in these gesture commands and respond in a
similar, measured way. From here it is not much of a reach to see where you can go by recognizing hand and body
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movements with cameras (in the case of Microsoft's Kinect) or by measuring the momentum of a handheld wand
and attempting to determine real intent (in the case of the Wii).

Suddenly the big next leap does not seem that far-fetched. First, drop the qualifier “Graphic” from GUI because the
interface no longer needs to rely solely on either touch-screen gestures or on graphically predetermined options.
Next, add the ability to interpret speech (as Watson can do now), with face-recognition technology to establish
mood (as has been demonstrated in several academic settings) and the UI of tomorrow could really be a
conversation with the machine that incorporates all the nuances of gesture, mood, spoken idea, and maybe even
tone of voice that we use with each other as human beings.

All of the basic hardware building blocks to achieve this exist today, in many and various forms. Digital cameras
can be used for recording faces and bodies. Sensors mounted on a person (or held in hands) can determine all the
required states of motion as well as body temperature. Microphones can capture audio speech and speakers can
allow the machine to talk back. It is no longer the hardware that is holding us back. It is now a matter of how much
functionality we can envision and how much artificial intelligence the computer science community can bring to
bear on the task. We already have handheld devices that can make calls on command, surf the Web, and even write
messages with speech commands. Imagine being able to ask your iPhone to survey the local restaurants,
recommend a place with good seafood, and speculate based on the fishing seasons and the migration patterns
whether the salmon will be available fresh or frozen that day. Whimsical for sure, but no more unreasonable than
Captain Kirk asking his computer to speculate on the likelihood of some complex astrophysics effects contributing
to the dilemma du jour he is facing in deep space.

So, I brought you through this train of thought culminating in a Star Trek reference because my goal was to
illustrate that the relatively basic embodiment of touch, in my view, is one of the cornerstones on the journey to a
free-expression Ul, and still extremely relevant to the future of computing devices. The vast array of touch or body
motion interface technologies available today are building blocks in the critical hardware foundation needed to
support the next generation of Ul capabilities I am so easily suggesting. That is why, more than ever before,
keeping our eyes and hands around innovation in the touch space is a critical part of understanding the future of the
display industry.

! Watson is an artificial intelligence computer system capable of answering questions posed in natural
language, developed in IBM's DeepQA project by a research team led by principal investigator David
Ferrucci. In 2011, as a test of its abilities, Watson competed on the quiz show Jeopardy! in the show's only
human vs. machine match-up. In a two-game combined-point match, broadcast in three episodes in
February, Watson bested Brad Rutter, the all-time money winner and Ken Jennings, the record holder for
the longest championship streak. http://en.wikipedia.org/wiki/Watson_(artificial intelligence software)

2 http://www-03.ibm.com/innovation/us/watson/what-is-watson/why-jeopardy.html
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At SID, we’re particularly excited about this year’s special emphasis on touch technology, which is playing a
leading role in driving the industry’s future growth — and whose growing importance is well-known to those
involved in the display industry.

While Display Week 2011 will literally touch upon all facets of the display industry, I highly encourage attendees
to make a point to visit a few of the touch-specific sessions scheduled for presentation at Display Week 2011.
Clearly, you’ll find that SID hasn’t lost its touch when it comes to bringing together some of the world’s experts in
this arena, including:
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Integrated Flexible Electronics

e Wednesday (5/18)/9:20 AM - 9:40 AM / Petree Hall D

Flexible Polymer Electrets for Paper-Like Speakers and Touch-Panel Applications Chiang Dar-Ming,
Chen Jen-Luan, Du Bo-Sian, Wang Chun-Jen, Lin Shu-Ru, Taiwan Electrets Electronics Co., Hsinchu City,
Taiwan ROC

A new partially fluorinated polymer shows excellent charge-storage capability. The electret material can be
employed in consumer-electronic products and has advantageous properties such as flexibility, extremely
light weight, and thin form factor. Applications for speakers and electret touch panels will be discussed.

Capacitive Touch Systems

Thursday (5/19) / 9:00 AM - 10:20 AM / Petree Hall D
Chair: Mr. Joo Hyung Lee, Samsung Mobile Displays, Yongin, Korea

e Advances in Touch Sensing Materials (9:00 AM - 9:20 AM)

Bob Mackey, Synaptics, Santa Clara, CA, USA

Smart phones and other complex user-interface devices are driving rapid growth in capacitive touch sensing.
The need for transparent conductors, in turn, pushes improvements in materials performance as well as cost
reductions. Novel nano-structured materials offer a way to beat the transparency, conductivity, and cost of
indium tin oxide (ITO).

e Mutual Capacitive Touch Integrated into Thin-Film-Encapsulated AM OLED (9:20 AM - 9:40 AM)

HongShik Shim, SunKook Kim, YoungTea Chun, Hyuk-Jun Kwon, InSeo Kee

Samsung Advanced Institute of Technology (SAIT), Yongin-Si, Gyeonggi Do, South Korea; Woong Choi,
SangYoon Lee, Samsung Advanced Institute of Technology (SAIT), Yongin-Si, Gyeonggi Do, U.S.A
High-performance input/output device consisting of capacitive touch sensors integrated on thin-film
encapsulated AMOLEDs. The internal electric-field distribution and capacitance change trend was
simulated to find and prove the optimal structure including touch-input and display-output units. To verify
cross-talk-free operation, a 4-in.-diagonal prototype was fabricated.

e A Novel Flexible AMOLED with Touch Based on Flexible Universal Plane (9:40 AM - 10:00 AM)

Jia-Chong Ho, Yu-Yang Chang, Chyi-Ming Leu, Glory Chen, Chen-Pang Kung, Hua-Chi Cheng, Shu-Tang
Yeh, Liang-You Jiang, Yu-Han Chien, Jing-Yi Yan, Heng-Lin Pan, Cheng-Chung Lee, Industrial
Technology Research Institute (ITRI), Chutung, Hsinchu, Taiwan Roc

A flexible-TFT-backplane, OLED and flexible projective-capacitive touch-sensing film were successfully
developed and integrated with transparent polyimide (PI) substrate for the first time. This technology is
compatible with current TFT-manufacturing facilities, allowing for the existing design rule of TFT
backplanes on glass.

e An In-Cell Capacitive Touch-Sensor Integrated in an LTPS WSVGA TFT-LCD (10:00 AM - 10:20 AM)

Satoru Tomita, Takashi Nakamura, Hideyuki Takahashi, Tetsuo Morita, Takayuki Imai, Takashi Okada,
Hirotaka Hayashi, Yasuo Saruhashi, Masayoshi Fuchi, Miyuki Hashimoto, Masahiro Tada, Takahiko Endo,
Keiichi Saito, Hiroki Nakamura;Toshiba Mobile Display Co., Ltd., Saitama, Japan

An in-cell capacitive touch sensor integrated in an LTPS 7-in. WSVGA TFT-LCD has been developed. The
prototype with 256x150 sensors demonstrates advantages such as high position accuracy, multi-touch (10 or
more), smooth operation without a touch force, and a thin and lightweight LCD module, and thus is suitable
for various applications.
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Optical Touch Systems

Thursday (5/19) / 10:40 AM - 12:00 AM / Petree Hall D
Chairs: Mr. Steven Bathiche, Microsoft, Redmond, WA, USA
Dr. Willem Den Boer, Guardian Industries, Carleton, MI, USA

e Planar Scatter Detection: A New Method for Optical Touch Screens (10:40 AM - 11:00 AM)
Ola Wassvik, FlatFrog, Lund, Sweden
Planar Scatter Detection (PSD) utilizes the physical principle of frustrated total internal reflection (FTIR) in
combination with optical detection and advanced decoding algorithms. PSD enables the creation of multi-
touch systems with certain key advantages: slim flush form factors at low cost, unlimited simultaneous
touches, and wide coverage from mobile handsets to interactive whiteboards -- without suffering from the
drawbacks with conventional projected-capacitive systems or other optical touch systems.

e In-Ga-Zn-Oxide FET-Based Global Shutter Sensors for In-Cell Optical Touch (11:00 AM - 11:20 AM)
Hikaru Tamura, Toshiki Hamada, Takashi Nakagawa, Takeshi Aoki, Masataka lkeda, Munehiro Kozuma,
Yoshiyuki Kurokawa, Takayuki Ikeda, Koji Moriya, Yoshiharu Hirakata, Nozomi Kamata, Tsutomu
Murakawa, Jun Koyama, Shunpei Yamazaki, Semiconductor Energy Laboratory Co., Ltd., Atsugi-shi,
Kanagawa, Japan; Katsuaki Tochibayashi, Kenichi Okazaki, Advanced Film Device Inc.,, Tochigi-Shi,
Tochigi, Japan; Masayuki Sakakura, Advanced Film Device Inc.,, Tochigi-Shi, Tochigi, Japan
A 6-inch XGA LCD touch screen with optical sensors in its pixels, using oxide semiconductor FETs, has
been developed. It was confirmed that an extremely low off-state current of the OS-FET facilitates the use
of a global shutter and leads to an improved accuracy in touch detection.

e Novel Write Erasable Input Display with Memory Circuits and Photo-Sensors (11:20 AM - 11:40 AM)
Satoshi Maruyama, Kenji Harada, Hideki Mine. Toshiba Mobile Display, Kawakita, Nomi, Ishikawa, Japan
Takahiko Endo, Hirotaka Hayashi, Hiroyuki Kimura, Masaki Kinoshita, Hiroki Nakamura, Toshiba Mobile
Display, Fukaya, Saitama, Japan
A new LCD with a memory circuit and a photosensor in each pixel has been developed. These LCDs render
a still image with low power consumption and do not need external refreshing. In addition, a light pen can
directly write and erase the LCD pixels without the need for external computation.

e A Virtual Touch 3D Interactive Display with Embedded Optical Sensor Array (11:40 AM - 12:00 PM)
GUO-ZHEN WANG, Ming-Ching Ma, Shang-Yu Tung, Yi-Pai Huang, National Chiao Tung University,
Hsinchu, Taiwan ROC; Hung-Wei Tseng, Jui-Chi Lo, Chung-Hong Kuo, AU Optronics Corporation,
Hsinchu, Taiwan ROC
A T-mark algorithm is proposed to obtain five-axis information (x ,y ,z, q, and f) of an LED light source on
a 3D interactive display with embedded optical photosensors. Independent of LED distance, inclination. or
rotation, the proposed algorithm was demonstrated to interact successfully with autostereoscopic images in
real-time process.

OLED Displays I1

Thursday (5/19) / 11:00 AM - 11:20 AM / Petree Hall C

e A Transparent AMOLED with On-Cell Touch Function Driven by IGZO TFTs
Hsing-Hung Hsieh, Tsung-Ting Tsai, Chen-Ming Hu, Chia-Ling Chou, Shih-Feng Hsu, Yuan-Chun Wu,
Ching-Sang Chuang, Lee-Hsun Chang, Yusin Lin Lin; AU Optronics Corp., Hsinchu, Taiwan ROC
The performance and stability of a bottom-gate coplanar-type IGZO TFT were effectively improved by
back-channel treatments. A novel 2.4-inch IGZO-TFT-driven transparent AMOLED with high transparency
and resolution was demonstrated. Furthermore, the on-cell touch function was also integrated to render
many interesting applications possible.
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Novel 3D Displays

Thursday (5/19) / 11:20 AM - 11:40 AM / Concourse Hall

e A Novel Touchable Floating Color Omnidirectional-View 3D Display
Xinxing Xia, Caijie Yan, Zhenrong Zheng, Haifeng Li, Xu Liu; Zhejiang University, Hangzhou, China
A floating omni-directional-view 3D display has been implemented. This multiview display has the
characteristics of an autostereoscopic display and is occlusion-capable, displaying a touchable 3D scene
floating in air. The principles of this system will be presented, and the display performance will be
analyzed.

Touch Systems

Thursday (5/19) / 1:30 PM - 2:50 PM / Petree Hall D
Chairs: Bob Senior, IsiQiri Interface Technologies GmbH, Morgan Hill, CA, USA
Steve Hotelling, Apple, Inc., Cupertino, CA, USA

e Novel Thin Glass for 3D Shaped Electronics Display Cover (1:30 PM - 1:50 PM)
Jose Zimmer, SCHOTT AG, Mainz, Germany
The new generations of smart phones, tablet PCs, notebooks, and e-paper are showing clear trends for
increased requirements for display cover glasses with lower weight, higher impact strength, and better
scratch resistance. Today, most handheld devices only have flat screens, but curved glass surfaces have
become clear design goals. Lithium Aluminosilicate (LAS) glasses, such as the SCHOTT LASS8O0, are able
to fulfill the various requirements from glass production, processing, and the display application all at the
same time. They can be produced by standard float processes; can be effectively chemical toughened, and
show high mechanical strength and hardness. Because of their low transformation temperature, LAS glasses
are especially suitable for hot forming processes to produce 3D shaped cover glasses.

e Dielectric Line Printing for Touch-Panel-Display Jumpers Using Transparent Inks (1:50 PM - 2:10 PM)
William Hegge, David Bohling, Optomec, Inc., Albuquerque, NM, USA; Michael McAllister, Joe Chou,
Philippe Schottland, Sun Chemical, Carlstadt, NJ, USA
Direct printing of conductor and dielectric line jumpers for touch screens can dramatically reduce the
number of lithography or masking steps for producing functional devices. Aerosol jet printing of transparent
polymeric dielectric materials using three different inks and process conditions for optimizing line width,
thickness, and quality will be described.

e The Effect of Touch-Screen Hand-Stability Method on Performance (2:10 PM - 2:30 PM)
Jeff Lancaster, Bob De Mers, Bill Rogers, Andrew Smart, Stephen Whitlow, Honeywell Aerospace
Advanced Technology, Golden Valley, MN, USA
An in-depth study of four hand-stabilization methods for flight-deck touch-screens used in turbulent
conditions has been conducted. Objective measurements of the touch-screen task performance and
subjective measurements of the workload and rating scales were performed.. Results contradicted those for
a "flush-mounted" touch screen: any stabilization method is better than none. Electromyogram data shows
one method may mitigate muscle fatigue.

e The Breadth-Depth Dichotomy: Opportunities in Expanding Sensing Capabilities (2:30 PM - 2:50 PM)
Daniel J Wigdor, University of Toronto, Toronto, ON, Canada
There is no such thing as touch. It is, in fact, a vast category of sensors, ranging from fingertip location to
object tracking. While abstraction can lead to broader impact, it can also serve to impose an artificial bound
on the depth of user experiences. Citing historical examples of the breadth-depth dichotomy, its potential to
curtail the future of touch computing will be described.
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Touch Systems Posters

High-SNR Multi-Touch Capacitance Touch-screen Controller with Haptics Support
Timothy Lance Blankenship; Maxim Integrated Products, Austin, TX, USA
A high-performance multi-touch capacitive touch-screen controller has been developed, which is capable of
supporting multiple sensor types, gloves, a small-tipped conductive stylus, and low-latency haptics. The
controller improves the user experience through a high signal-to-noise ratio (SNR) which allows support for
a wider range of touch conditions and better combats noisy environments.

Embedded Nano-Si Optical Sensor in TFT-LCD Technology and Integrated as Touch-Input Display
An-thung Cho, Ming-Hung Chung, J-J Chang, Min-Feng Chiang, Wei-lung Liau, AU Optronics (AUO)
Corporation, Hsinchu, Taiwan ROC
A controllable UV-visible-to-NIR Si-nanocrystal photonic sensor using photo-spectrum band-gap
technology has been integrated into TFT-LCDs as a multi-functional intelligent display. Si-nanocrystal
photonic sensors were used as a sensitizer sandwiched between two electrode structures. The optical input
function, used for image scanners, fingerprint recognition, and touch-input applications, were achieved by
integrating image-sensor elements within each display pixel.

Novel Photo-Sensing Pixel for Large-Sized Flexible Electrophoretic Display with Pen-Writing Function
Chen-Pang Kung, Wen-Jen Chiang, Yu-Jen Chen, Pi-Hsien Wang, Ming-Hsi Wang, Jia-Chong Ho, Chen-
Chung Lee, Industrial Technology Research Institute, Chutung, Hsinchu, Taiwan ROC
A novel photo-sensing pixel circuit for a large-area flexible e-reader utilizing an active-matrix
electrophoretic display (AMEPD) is proposed. The photosensing pixel consists of only two amorphous Si:H
(a-Si:H) transistors. No degradation of the pixel output is observed after bending of more than 5000 times
under a 2-cm curvature radius.

Benefits of Optool DAC-HP
Kenneth Milam, Ron Hendershot, Daikin America, Decatur, AL, USA
Daikin’s Optool DAC-HP is a surface anti-fouling agent based on proprietary fluorochemical technology
which is part of a UV-cured acrylic hardcoat agent. It prevents fingerprints on processed surfaces, repels
water and oils, creates a low friction surface, has superior durability, and does not degrade the optical
properties of the material.

Tracking of Hand-Gestures with Depth Detection for a 3D Interactive Display
Tzu-Fan Huang, Yung-Yuan Kao, Paul C.-P. Chao, National Chiao Tung University, Hsinchu, Taiwan ROC
This study proposes a 3D interactive sensing system and algorithms for hand-gesture tracking and depth
measurement. The system is able to track the hand motions in real time and detect the depth from the
sensing camera to the hands by using IR light source combined with specific grid patterns.

Multi-User and Multi-Touch System for 3D Interactive Display
Hsuan-Yu Tung, Department of Photonics Institute of Electro-Optical Engineering, Hsinchu, Taiwan ROC,
Guo-Zhen Wang, Institute of Electronics Engineering, Hsinchu, Taiwan ROC; Yi-Pai Huang, Han-Ping
Shieh, Department of Photonics & Institute of Display Institute, Hsinchu, Taiwan ROC
The proposed system uses color filters of the display as band-pass filters to differentiate different light
sources. By using different color LEDs as the light pens, the system can detect 3D positions (X, y, and z) of
multiple pens on a 3D interactive display.

Adding Interactivity to Displays Using the Q-Foil Technology
Robert Koeppe, Anton Neulinger, Martin Egginger, isiQiri Interface Technologies GmbH, Hagenberg,
Austria; Petr Bartu, Siegfried Bauer, JKU - Dept. of Soft Matter Physics, Linz, Austria
Q-Foil, a novel touch platform, allows cost-efficient and simple fabrication of thin, flexible, shape-
adaptable, large-area optical sensors. Sensors use multiple miniature silicon photodiodes in a grid on
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optically active plastic foil; one to four lasers are used as input devices. Theory of operation, prototype
construction, and applications will be described.

e Active-Matrix Touch Sensor Detecting Time-Constant Change Implemented by 1IGZO TFTs
Lu-Sheng Chou, Hao-Lin Chiu, Kuan-Ta Lin, Ya-Hsiang Tai, National Chiao Tung University, Hsinchu,
Taiwan ROC
A novel concept of using RC time constants to sense the capacitance change induced by touch and
demonstrate it with a sensing circuit implemented by IGZO TFTs is proposed. The pixel circuit consists of
one resistor and two TFTs in series driven by consecutive gate pulses and demonstrates low power
consumption.

e Kalman-Filter Smooth Tracking Based on Multi-Touch for Capacitive Panels
Chih-Lung Lin, Yi-Ming Chang, U-Chen Lin, Chia-Sheng Li, National University, Tainan, Taiwan ROC;
Alvin Lin, Cando Corporation, Hsinchu , Taiwan ROC
A Kalman-filter algorithm was optimized for a capacitive touch panel, which smoothly tracks multiple
touch points. The Kalman filter reduces the noise and smooths the tracks of touch points. The experimental
result demonstrates the effectiveness of the algorithm for multi-touch systems.

e 3D Finger Touch with Sequential Illuminator
Ming-Ching Ma, Guo-Zhen Wang, Yi-Pai Huang, National Chiao Tung University, Hsinchu, Taiwan ROC
In order to interact with a 3D display by using a finger, a reflecting-mode system with an embedded optical
sensor and sequential illuminator is required. It can interact with 3D images by using a bare hand. Based on
this system, a region based depth algorithm is proposed for detecting different working regions to an output
(X, y, z) coordinate. Finally, the proposed algorithm has been successfully implemented on a 4-in. panel.

e The Design of Novel Integrated Optical Touch TFT-LCD
Tzu Ling Niu, Fu Cheng Fan, Han Ping Kuo, AU Optronics Corp., Hsinchu, Taiwan ROC
A new method of integrating conventional IR touch into a display. IR light sources were added to the BLU
and in-cell IR sensors were added at pixel-array edges. Prisms direct IR light up from the sources, across the
display surface, and down to the sensors. An SNR of 21 was achieved in a 4-in. sample.

e Glass Impact on Capacitive Touch-Sensing Algorithms: Thinner and Shaped Cover Glass
Zachi Baharav, Corning West Technology Center, Palo Alto, CA, USA; Ramakrishna Kakarala
School of Computer Engineering, Nayang Technological University, Singapore, Singapore
Glass plays an important role in many capacitive touch-sensing applications. The effect that thinner cover
glass has on the performance of touch-sensing algorithms has been analyzed. Results for tracking errors
were plotted as a function of glass thickness. The effects of using shaped cover glass will briefly be
discussed.

e Antimicrobial Coatings that Prevent Bacterial Growth on Touch Screens
Pradnya V. Nagarkar, 3M Touch Systems, Methuen, MA, USA; Mahfuza B. Ali, Narina Y. Stepanova
3M Corporation, St.Paul, MN, USA
Anti-microbial properties of novel transparent polymeric coatings applied to glass will be described. A 3log
reduction in viable bacterial population within 24 hours was observed. The method of application to various
glass surfaces -- polished, anti-glare coated, and sol-gel fired -- has been demonstrated.

e Simultaneous Normal- and Shear-Force Sensor for Flexible- and Transparent-Display Applications
Tsun-Yi Chen, Yung-Chen Wang, Rongshun Chen, Cheng-Yao Lo, National Tsing Hua University, Hsinchu,
Taiwan ROC
A novel capacitance tactile sensor with flexibility and transparency using polydimethylsiloxane (PDMS),
polyethylene terephthalate(PET), and indium tin oxide (ITO) for base materials is proposed. This sensor can
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measure normal force and shear force simultaneously. Each capacitance sensor cell consists of an upper
electrode layer, a spacer layer, an insulation layer, and a bottom electrode layer.

e Touch-Compatible Display Filtering for Portable Night-Vision Devices
Scott Young, Benjamin Phipps, Wamco, Inc., Fountain Valley, CA, USA; Claude Gaudette, Wamco, Inc.,
Poughquag, NY, USA
A series of thick films has been developed using a colored polymeric for use on small- and medium-area
displays requiring both touch compatibility and low near-infrared emissions, with minimal to no
degradation in sensitivity or color rendering. The challenges in designing a filtering material for such
application environments will be described and their material properties will be compared.

e Optimization of High-Aperture-Ratio FFS Pressure-Resistance Characteristic for Touch-Screen Display
Junhwan Lim, Zunrui Zhang, Falu Yang, Xiongcan Zuo, Youngyik Ko, Ruizhi Yang, Heechul Jung
Chengdu BOE Optoelectronics Technology, Chengdu, China
Pressure-resistant characteristics (trace mura) of mobile products become an important issue when mobile
products become lighter and thinner. To solve this problem, a pressure-resistant characteristic by uniformly
rubbing and the use of an alignment anchoring force, rotational viscosity of liquid crystal, and the pixel
electrode length of the domain structure were studied. It was found that the low rotational viscosity of liquid
crystal and the short length of the pixel electrode reduces the disappearance time of trace Mura.
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In addition to the touch-related technical program at SID Display Week 2010, plus the numerous touch companies
that will be showcasing their products at the Exhibition, there are several other touch-related activities of which
attendees can take advantage:

e Fundamentals of Touch Technologies and Applications — Short Course
Sunday, May 15: 3:00 — 7:00 p.m.
Geoff Walker, IMS Research

e Emerging Display Applications: The Next Big Thing — Display Technology Seminar
Monday, May 24: 10:30 — 12:00 noon
Mark Fihn, Veritas et Visus

e Emerging Display Applications: Capacitive Touch-Sensing Innovations
Monday, May 24: 1:30 — 3:00 p.m.
Bob Mackey, Synaptics

e New Developments in Touch Technologies
Monday, May 24: 3:30 — 5:00 p.m.
Geoff Walker, IMS Research

e SID/ Cowen Investor’s Conference: The Display Ecosystem - Innovations to the Immersive Experience
Tuesday, May 17: 2:55 - 3:15 p.m.
Jefferson Han, Founder & Chief Scientist, Perceptive Pixel

e Touchscreen Technologies — Exhibitor’s Forum
Session 1: Touch-Screen Components and Metrology
Tuesday, May 17: Exhibit Hall B, 10:45 am — 12:00 noon
+ 3M Transparent Conductors: An Expanded Portfolio of Capabilities for Touch Sensors
B. Haldin, 3M Electronic Markets Materials Division, St. Paul, MN
+ An Improved ITO PCT Sensor for High-Volume Ruggedized Touch Applications
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I. Croshy, Zytronic, Tyne and Wear, UK
+ High-SNR Multi-Touch-Capacitance Touch-Screen Controllers
T. Blankenship, Maxim Integrated Products, Austin, TX
+ Touch-Compatible Display Filtering for Portable Night-Vision Devices
S. Young, Wamco Incorporated, Fountain Valley, CA
+ Measuring the Effects of Bonding and Other Enhancements on Touch-Screen Performance
M. Woolstrum, Touch International, Inc., Austin, TX

Session 2: Touch-Screen Devices and Applications
Tuesday, May 17: Exhibit Hall B, 1:45 —3:15 pm
+ F-Origin’s zTouch: An Introduction to “Force-Based” Touch Technology
F. Bradley, F-Origin, Inc., Morrisville, NC
+ How Large Displays Benefit from True Multi-Touch
L. Mozdzyn, Ocular, Dallas, TX
+ Android Pad System Solution with MagusCore and Touch IC
S. Lai, Solomon Systech Limited, Hong Kong
+ The Breakthrough and Trend in Development of Electromagnetic Resonance Touch Technology
Y. Liu, Hanvon Technology Co., Ltd., China
+ High Performance Multi-Touch Solutions
D. Henry, 3M Touch Systems, Methuen, MA
+ Touch, Pen, and Beyond...
M. Sun, Wacom Technology, Vancouver, WA

Session 3: Innovative Display Technologies
Tuesday, May 17: Exhibit Hall B, 3:30 pm
+ E Ink: Beyond eBooks
J. Vail, E Ink Corp., Cambridge, MA

Session 4: Innovative Display Applications
Tuesday, May 17: Exhibit Hall B, 5:00 pm
+ Making Slates Work for Consumers and Enterprise
L. Englehardt, N-trig, Kfar, Saba, Israel

Session 7: Innovative Display Applications
Wednesday, May 17: Exhibit Hall B, 3:30 pm
+ Glass Technologies for Touch
P. Tompkins, Corning Incorporated, Corning, NY

MAY 15-20, 2011, LOS ANGELES, CALIFORNIA, USA
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BENEFITS
True Multi-Touch Functionality
= 10 Simultaneous Touch Points
Automatic Gesture Recognition
= Single & 2-finger gesture recognition
Ultra-Rugged Panel Touch Panel
«Stands up to abrasive cleaners
« Scratch Resistant
All Glass Construction
« Maximal optical clarity
» No deformations over time

« Mo deformations due to temperature

Projected Capacitive Coupling
«Works with hands or stylus
- High resolution
« Fast sampling rate
« Auto calibration

the world at

your fingertips
through

true multi-touch

- display solutions

Z

PROJECTED CAPACITIVE TOUCH PANEL

With Gcular's Crystal Touch, system designers are able to combine the vibrant optical quality
of a TFT display, the robust functionality of a true multi-touch panel and the extreme
durability of projected capacitive technology required by demanding embedded
applications. Crystal Touch is made of all glass, resulting in a very durable touch panel that is
less susceptible to scratching, chemicals in the environment and other contaminants. The
glass construction of Crystal Touch ensures a crystal clear image.

Ocular is a leading supplier of touch panels
and cutting edge display products

Visit us at Booth 955 www.Ocularled.com | Contact@Ocularlcd.com

SID DISPLAY Exhibition
WEEK My 17,18 12700 Park Central Drive, Suite 750
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High Performance
Multi-Touch
for
Embedded Applications

ShadowSense

The Baanto™ 17", 19", 19"W, 21.5"W. and 22"W ShadowSense™ based touchscreens deliver
innovative, high performance multi-touch capabilities in an open frame design. Thisis the perfect
multi-touch solution for systems and chassis designed to use the ELO open frame family of touch
monitors.

Our patented technology and position sensing algorithms provide high performance touch
recognition and tracking of multiple objects. Tsense™, aunique and proprietary ability to
determine the thickness of atouch object, allows application developers to create improved
gesture recognition algorithms and applications.

A perimeter based sensordesign decouples the touch function from the protective glass providing
improved optical and environmental performance and betterimmunity to surface debris and
scratches.

The narrow and reduced height bezel simplifies the integration of a ShadowSense product and
allows for a more creative industrial design process.

Targeted atembedded applications in Kiosk, Gaming, ATM, and Control and Monitoring, the
worldwide agency approvals and certifications simplify your integration and product approval
efforts.

For more information contact us at:
www.baanto.com or sales@baanto.com




N-trig DuoSense
solution for mobility,
creatLvity, productivity

Pen and multi-touch in one device,
for interactivity and creativity that
cannot be achieved by touch alone

DuoSense is a single-device solution
that combines pen and multi-touch
functionality. The Digital Pencil™ enables
users to annotate on screen much as on
paper, and the multi-touch capabilities
allow users to perform actions directly
on screen. DuoSense  advances
standard touch technology, enhancing
the touch experience from passive to
active Hands-on® computing.

Come visit us at SID 2011
Booth 1507

www.n-trig.com

Hands-on® computing
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Links

http://www.sid2011.org
http://www.imsconferences.com
http://www.sid.org

http://www.azonix.com
http://www.baanto.com
http://www.bizwitz.com
http://cmst.curtin.edu.au
http://www.cisco.com
http://www.gesturetek.com
http://www.microsoft.com/appliedsciences/
http://www.imsresearch.com
http://www.n-trig.com
http://mrl.nyu.edu/~perlin/
http://www.ocularlcd.com
http://oblong.com/
http://www.photonicbliss.com
http://www.primesense.com
http://www.quantuminterface.com
http://smarttech.com
http://us.playstation.com/
http://www.snibbeinteractive.com
http://www.stantum.com
http://www.synaptics.com
http://www.tactonic.com
http://www.techdp.net
http://www-bsac.eecs.berkeley.edu
http://www.dgp.toronto.edu/~dwigdor/
http://www.veritasetvisus.com
http://www.visualplanet.biz
http://www.wacom.com
http://www.xrez.com
http://www.zebraimaging.com

DISPLAY
WEEK

H Los Angeles

Jof 2011

http://www.sid2011.org
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