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Forced perspectives… 
 

                                                                                                                                                        by Mark Fihn 
 

I am fascinated by photographic illusions that force a perspective on us – knocking our sense of depth perception 
out-of-whack. The lessons we learn about the importance of perspective are very valuable and provide clues to how 
we can effectively create 3D images on 2D surfaces.  And they are fun!  Enjoy!  
 

   
 

Some fun with forced perspective at famous sites 

 

 
 

Creating Lilliput is sometimes a bit contrived… 
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Perhaps a few photo ideas here for your next vacation with kids/grandkids…  Clever images like these both 
fascinate the senses while also educating us about some basic concepts associated with the significance of 

depth cues. 
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And finally, here’s the best illusion I’ve seen in awhile…  I don’t know the origins, other than it’s called the “3D 
light effect illusion”. Stare at the image for about 30 seconds, and then move your head back and forth a bit – and 
you should see some fascinating movement related to both color and depth. 

 

 
 

 
 
  

62 fascinating pages about optical illusions 
 

http://www.veritasetvisus.com 
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3D news from around the world 
                                                                                                                               compiled by Phillip Hill and Mark Fihn  

 

Panasonic announces pricing and availability of Full HD 3D plasma TVs 
Panasonic announced pricing and nationwide retail availability dates for its VIERA VT25 Series of Full HD 3D 
plasma TVs. The debut of the VT25 series will expand Panasonic’s 3D offerings to four screens sizes with 
availability at a wide range of consumer electronics retailers. The first VIERA VT25 models will be available in 
May in 50-inch class (49.9 inches diagonal) and 54-inch class (54.1 inches diagonal) sizes with 58-inch class (58.0 
inches diagonal) and 65-inch class (64.7 inches diagonal) sizes to follow in June. Complete technical specifications 
for the VT25 Series are now available at http://www.panasonic.com. In March 2010, Panasonic partnered with Best 
Buy to debut its first-ever Full HD 3D home entertainment system featuring the VIERA TC-P50VT20 Full HD 3D 
Plasma (50-inch class screen size, 49.9 inches diagonal) exclusively at select Best Buy Magnolia Home Theater 
stores. All Panasonic VIERA VT25 Series models feature a true Full 1080p 3D image, new, faster screen 
phosphors (short-stroke) which, when coupled with the VIERA VT25’s 600Hz sub-field drive, outputs alternating 
imagery at 60 frames per second to each eye. Working in unison with the required active shutter eyewear, the 
human brain then combines the images and interprets them as a Full HD 3D image for the highest possible realistic 
visual experience; in effect mimicking what the human eye sees in real life. All Panasonic VIERA VT25 Series 
models come with one pair of Panasonic 3D active shutter eyewear (TY-EW3D10U). Additional pairs of Panasonic 
3D Eyewear are available at retail with an SRP of $149.95. 
 

3D cinema continues to do well at the box office 
3D movie titles continue to do well at the box office.  Seven of the top ten 3D movies in terms of revenues (U.S. 
only) were released in the past 12 months. While Avatar is the obvious #1 blockbuster, Alice in Wonderland is now 
the 6th highest grossing film of all time, (at almost $1 billion worldwide), and Up ranks at #36, facts that suggest 
much more than just a passing fad, as some critics continue to contend… Next up is Shrek Forever After which was 
released on May 21, 2010. 

 

Rank Title (click to view) Studio Lifetime Gross  Date 

1 Avatar Fox $748,671,000 12/18/09 

2 Alice in Wonderland (2010) BV 331,709,509 3/5/10 

3 Up BV $293,004,164 5/29/09 

4 How to Train Your Dragon P/DW 209,510,000 3/26/10 

5 Monsters Vs. Aliens P/DW $198,351,526 3/27/09 

6 Ice Age: Dawn of the Dinosaurs Fox $196,573,705 7/1/09 

7 The Polar Express WB 181,320,482 11/10/04 

8 Clash of the Titans WB 160,599.582 4/2/10 

9 A Christmas Carol (2009) BV $137,855,863 11/6/09 

10 Chicken Little BV $135,386,665 11/4/05 
 

                                                                             http://boxofficemojo.com/genres/chart/?id=3d.htm  
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Upcoming 3D cinematic releases 
 

Toy Story 3 BV 6/18/10

The Last Airbender Par. 7/2/10

Despicable Me Uni. 7/9/10

Cats & Dogs: Revenge of Kitty Galore WB 7/30/10

Step Up 3-D BV 8/6/10

Piranha 3D W/Dim. 8/27/10

Resident Evil: Afterlife (in 3D) SGem 9/10/10

Alpha and Omega LGF 9/17/10

Legend of the Guardians: The Owls of 
Ga'Hoole WB 9/24/10 

Jackass 3-D Par. 10/15/10

Saw VII 3D LGF 10/22/10

Tangled BV 11/12/10

Harry Potter and the Deathly Hallows 
(Part One in 3D) WB 11/19/10

Yogi Bear WB 12/17/10

The Cabin in the Woods (in 3D) MGM 1/14/11

Drive Angry (in 3D) Sum. 2/11/11

Gnomeo and Juliet (in 3-D) Mira. 2/11/11

Priest (in 3D) SGem 3/4/11

Mars Needs Moms (in 3D) BV 3/11/11

Sucker Punch (in 3D) WB 3/25/11

Rio Fox 4/8/11

Pirates of the Caribbean: On Stranger 
Tides (3D) BV 5/20/11 

Kung Fu Panda: The Kaboom of Doom P/DW 6/3/11

Green Lantern (in 3D) WB 6/17/11

Cars 2 BV 6/24/11

Harry Potter and the Deathly Hallows 
(Part Two in 3D)

WB 7/15/11 

The Smurfs (in 3D) Sony 8/3/11

Spy Kids 4: All the Time in the World 
(in 3-D)

Wein. 8/19/11 

Final Destination 5 WB 8/26/11

Journey to the Center of the Earth 2 
(3D)

WB 9/23/11 

Contagion (3D) WB 10/21/11

Puss in Boots (working title) P/DW 11/4/11

Arthur Christmas (in 3D) Sony 11/11/11

Happy Feet 2 in 3D WB 11/18/11

Hugo Cabret (in 3D) Sony 12/9/11

Alvin and the Chipmunks 3D Fox 12/16/11

The Adventures of Tintin: The Secret of 
the Unicorn (in 3D)

Par. 12/23/11

Stretch Armstrong Uni. 2012

Dr. Seuss' The Lorax Uni. 3/2/12

The Croods (working title) P/DW 3/30/12

Madagascar 3 (working title) P/DW 5/18/12

Brave BV 6/15/12

Spider-Man (in 3D) Sony 7/3/12

Ice Age: Continental Drift (in 3-D) 
(tentative title)

Fox 7/13/12 

Hotel Transylvania (in 3D) Sony 9/21/12

The Guardians (working title) P/DW 11/2/12

Monsters Inc. 2 BV 11/16/12

Reboot Ralph BV 3/22/13
 

http://boxofficemojo.com/genres/chart/?id=3d.htm
 

Shrek opening slower than previous renditions 
Shrek Forever After was released on May 21 and reportedly did about $71.3 million on the opening weekend – 
which would be considered a disappointment given openings for previous Shrek movie releases. Shrek the Third 
saw a record-breaking animated opening weekend of $121.6 million and Shrek 2 opened at $108 million. 
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ESPN 3D to launch on June 11 with FIFA World Cup soccer 
The world’s first 3D network – ESPN 3D – will debut at 9:30 a.m. (ET) on Friday, June 11. The historic first 
program will be the 2010 FIFA World Cup match between host nation South Africa vs. Mexico at Soccer City in 
Johannesburg. It will be the first of 25 matches broadcast in 3D throughout the month-
long event; culminating with the FIFA World Cup Final Sunday, July 11 at 2 p.m. 
Sony was named the first official sponsor of the network in January 2010. DirecTV 
and Comcast will distribute ESPN 3D. Previously, ESPN 3D announced the new network would show the 2011 
BCS National Championship game in Glendale, Ariz., as well as NBA, X Games 16, Winter X Games 15, college 
football and basketball. ESPN has produced several 3D telecasts, including the Masters in April 2010, a Harlem 
Globetrotters game in February 2010. http://sports.espn.go.com  

 

Royal 3D cruise coming with new cruise ship Allure 
One of the new allures of the newest Royal Caribbean ship Allure of the Seas will be the biggest 3D movie theater 
on the high seas. Launching in December and sharing the title with sister Oasis of the Seas as the world’s largest 
cruise ships from Port Everglades in Fort Lauderdale, the Allure will dual-purpose equip its 1,320-seat Amber 
Theater showcasing the Broadway stage play “Chicago: The Musical” with a specially-equipped 3-D screen. The 

company has yet to choose a 3D system vendor 
or book the first movie to play there, but the 
movies will be first-run and family-friendly, 
meaning that vacationers may be in store for 
Disney’s “Tangled” (opens domestically Nov. 
12), “Harry Potter and the Deathly Hallows” 
(Nov. 19), Disney’s “Tron: Legacy,” or “Yogi 
Bear,” the latter two debuting on Dec. 17. Three 
other Royal Caribbean ships, also departing from 
Port Everglades on seven-night Caribbean cruises 

– Freedom of the Seas, Liberty of the Seas, Oasis of the Seas will be retrofitted with 3D movie screens as early as 
January. Royal Caribbean’s Allure, which spans 16 decks, encompasses 225,282 gross registered tons, carries 5,400 
guests at double occupancy, and features 2,700 staterooms, will also feature the first Guess flagship store at sea in 
the ship’s Royal Promenade neighborhood. There are seven distinct themed areas, which will include Central Park, 
Boardwalk, the Royal Promenade, the Pool and Sports Zone, Vitality at Sea Spa and Fitness Center, Entertainment 
Place and Youth Zone. http://www.royalcaribbeanpresscenter.com  
 

CBS proclaims basketball 3D a success 
CBS made broadcast history by producing the NCAA Men’s Basketball Championship game in stereoscopic 3D 
and transmitting it to 55 theaters nationwide through Cinedigm’s satellite-based digital cinema delivery system. 
CBS’s 3D production, which was underwritten by TV set-maker LG Electronics, was the second collegiate national 
championship game to be broadcast in 3D, following Fox’s 3D broadcast of the BCS college football championship 
in January 2009. While CBS’s broadcast footprint was smaller than originally expected due to high demand for 3D-
capable screens from competing 3D theatrical releases “Clash of the Titans” and “How to Train Your Dragon”, the 
network was pleased with how its first live 3D production turned out and is anticipating more 3D coverage this 
summer, perhaps of tennis and golf. CBS used Fusion 3D camera rigs from Vince Pace, who developed the camera 
systems used in the 3D blockbuster movie “Avatar” and worked with ESPN and NEP this week to produce 3D 
coverage of The Masters tournament at Augusta. CBS used six 3D cameras in all, including overhead cameras 
mounted above both baskets, and also pulled video from a 2D SkyCam aerial camera that was up-converted to 3D 
using a Sony production switcher. CBS also converted all the LG commercials and CBS promos during the 
broadcast, as well as a halftime documentary piece, using the same technique. http://www.lge.com 
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Newsight 70-inch TV offers 3D without glasses 
Newsight debuted a 70-inch 3D TV that does not require glasses, thanks to a new, but still evolving, technology. 
Newsight is using a method called parallax barrier technology. The 70-inch set claims to be the largest 3D TV set in 
the world. Although the set does project 3D without glasses, other details – including price and release date haven’t 
been announced. A parallax barrier is a device that goes in front of an LCD screen. The device has a series of 
precisely placed slits that allow each eye to see a different set of pixels. This creates a sense of depth and allows the 
user to view 3D images without glasses. The drawback to this type of technology is that the viewer must be 
positioned in a relatively specific spot. Sharp recently announced a mobile 3D touch screen that uses the same 
parallax barrier technology, but it had no immediate plans for a larger model. Other manufacturers are working on 
the same idea through different technology. Sunny Ocean is working on a screen that would use the same lens 
technology as the glasses, but the screen itself would render the images in 3D. This technology is promising, but it 
will only work with images that are broadcast in 3D, and users would need to remove the screen for standard 2D. 
The most common of the current autostereoscopic sets seems to be lenticular lens technology, favored by Chinese 
maker TCL, Samsung, NEC and Philips, all of which had displays at this year’s CES. Lenticular lens technology 
uses multiple magnified lenses that create the illusion of depth. In television sets, projectors display images through 
eight or more lenses, although you only see a few at a time. The multiple lenses allow the viewer to see the image 
in 3D from multiple angles. Although still new, TCL has a working model on the market now, for $20,000. 
 

First 3DTV goes on sale at John Lewis in the UK 
John Lewis is the first store in the UK to sell Samsung’s initial 3DTV. 
While it is expected that a flood of 3D-ready TVs will hit the markets in 
time for the World Cup, the store has beaten its rivals by offering the 
Samsung 40-inch UE40C7000 LED TV to any customers with £1800. 
Additionally, the chain is selling Samsung’s C6900 3D Blu-ray player 
(£349) and 3D glasses pack (with two pairs of active shutter specs and a 
copy of Monsters vs. Aliens on 3D BD, for £149). It also stocks a 3D-ready 
HDMI cable (v1.4 specification) for £50. http://www.johnlewis.com 
 

SRS unveils audio solution for 3DTVs 
SRS Labs introduced its CircleCinema 3D advanced audio solution for 3D HDTV systems. CircleCinema 3D is 
said to be the first audio solution designed exclusively at SRS’s Advanced Rendering Lab (ARL). ARL engineers 
equipped CircleCinema 3D with the ability to render “an immersive three-dimensional soundstage utilizing a 
combination of state-of-the-art SRS surround and adaptive tuning technologies”. This is said to deliver a more 
immersive and wider surround with a more natural positioning of audio for both 2D and 3D content. SRS 
CircleCinema 3D is the first in a planned series of solutions targeting 3D televisions and is available for immediate 
deployment from several leading SoC platform providers. Several DTV SoC providers, including Broadcom 
Corporation, Cirrus Logic and MediaTek, will support and implement CircleCinema 3D, the company said. A 
recent industry study conducted by the Consumer Electronics Association estimated 4.5 million 3DTVs will ship by 
the end of 2010. http://www.srslabs.com 
 

Sony’s 3DTVs coming in June in the UK starting with the Bravia HX803 
Sony has finally confirmed the launch of its first 3DTV, the LED-based Bravia HX803. It will launch in June, 
complete with free stereoscopic games for the PS3 and a number of 3D accessories. The Bravia HX803 features a 
200Hz refresh rate, 1080p resolution, LED backlighting and the ability to upconvert 2D content into something that 
vaguely approximates 3D. It will be in either 40-inch or 46-inch sizes. PS3s will be getting a firmware upgrade that 
makes them compatible with 3D games, and four 3D titles will be released onto the Playstation Network that will 
be freely downloadable by people purchasing a Bravia 3DTV. Sony’s existing 3D Blu-ray player, the S470, will 
similarly be getting a firmware update in time for the launch in June, and a new model - the S570 -  will be rolled 
out too in May and come with 3D playback right out of the box. Sony’s home cinema systems, including the BDV-
E370, also work with 3D. http://sony.co.uk 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

10 

TDVision Systems completes entire Full HD 3D from capture and encoding to distribution and display 
TDVision Systems announced they have completed, closed the loop, and are releasing to the broadcasting and 
technology industries the entire stereoscopic ecosystem and work flow for Full HD 3D from lens to screen.  
TDVision is the world’s leading innovator in Full HD 3D (1920x1080 per-view) video encoding and decoding 
sector since 2003 and was recently honored as the 3D Innovator of the Year by IMS Research. “The production and 
distribution industry is rapidly learning about 3D as a new art and medium. Frame-compatible 3D is a great 
transition tool, but eventually, cinematographers will create amazing entertainment pieces that deserve to reach 
their audience in the only form a director wants his movie to be seen, and this is full HD 3D. If you look at a side-
by-side 3D content on a passive 3DTV, what you actually get is one SD per eye. After interpolation, this looks 
pixilated,” said Bernard Mendiburu, author of “3D Movie Making, From Script to Screen”. TDVision’s extended 
platform provides airtight conduits across the 3D ecosystem, maintaining full quality from acquisition with 
Kronomav robotized rigs, encoding with TDVision’s 2D+Dela (now MVC) encoding system on silicon and GPU 
accelerated configurations, deployment through pipelines of ATSC, Cable, Blu-ray, Satellite and IPTV, decoding 
on set top boxes and CE players and visualization and display. The systems can be used for pre, post, real time and 
offline encoding, file or stream deployment. http://www.tdvision.com 
 

James Cameron to develop 3D camera for Mars rover 
Movie director James Cameron is helping to build a 3D camera for the next robotic rover that NASA will send to 
Mars. NASA announced that Cameron is working with Malin Space Science Systems Inc. of San Diego to build an 
updated camera that, if completed in time, will be installed on the Mars Science Laboratory rover, which has been 
dubbed Curiosity. The rover’s cameras will be the machine's science-imaging workhorse, according to the space 
agency. Curiosity is scheduled to be launched in 2011. Last month, Malin delivered two cameras to be installed on 
the rover's main mast. The cameras, which are set up for high-definition color video, are designed to take images of 
the Martian surface surrounding Curiosity, as well as of distant objects. NASA, however, has provided Malin with 
funding to work with Cameron to build alternatives of these two cameras – both would be 3D and would have 
zoom lenses. Engineers, teaming up with Cameron, are just beginning work on the new 3D cameras being built for 
Curiosity, according to NASA. To make it on the new rover, they will have to be designed, assembled and tested 
before NASA begins its final testing of the rover early next year. Curiosity is an SUV-sized super rover that will 
carry cameras, chemistry instruments, environmental sensors and radiation monitors to investigate the Martian 
surface. According to NASA, all of these instruments are designed to help scientists figure out whether life ever 
existed on Mars and prepare to send humans to the Red Planet. http://www.nasa.gov 
 

SENSIO and Grass Valley to collaborate towards integrated professional 3D encoding solution 
SENSIO Technologies announced that it is collaborating with Grass Valley to demonstrate the future integration of 
the SENSIO 3D Encoder IP Core with the Grass Valley ViBE EM3000 H.264 HD Encoder. The demo showed how 
H.264 compression algorithms will be optimized by Grass Valley and SENSIO for delivery of superior-quality 3D 
images, even at the smallest bit rates required for broadcast or VOD services. SENSIO 3D technology is a 
professional-grade, frame-compatible stereoscopic compression technology. The SENSIO 3D Encoder IP Core 
leverages this technology to combine two streams, from any video source, into a single stream that can be 
transmitted throughout the existing broadcasting infrastructure for visually lossless encoding that yields outstanding 
results. The ViBE EM3000 H.264 HD Encoder uses the compression efficiency and advanced pre-processing of 
Grass Valley’s Mustang video-compression architecture to deliver clearer pictures with increased depth and clarity. 
The Grass Valley encoder’s ability to use the entire MPEG-4 AVC toolset will enable optimization of the system’s 
encoding algorithms to ensure exceptional quality in the SENSIO 3D format. http://www.sensio.tv 
 

PlayStation site reveals 3D versions of games 
A promotion running on the UK PlayStation site hyping 3D gaming on Bravia TVs has revealed four games that 
will launch alongside the HDTV in June: Wipeout HD, MotorStorm Pacific Rift, Pain, and Super Stardust HD. 
Purchasers of the Bravias in England will receive free copies of the four games. http://uk.playstation.com 
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Autodesk launches free 2D and 3D online home design software 
Autodesk announced the launch of Autodesk Homestyler – free online software for 2D and 3D home design and 
remodeling projects. Autodesk Homestyler is an easy to use web service that helps home owners and design 
professionals create room layouts and floor plans with generic and branded content including appliances, fixtures, 
furnishings, and other building products from Dacor, DuPont, FLOR, Inc., Kohler, Merillat, Sherwin-Williams and 
other leading manufacturers. Previously available on Autodesk Labs as a technology preview known as Project 
Dragonfly, Homestyler is now available at http://www.homestyler.com. One of the biggest challenges in home 
remodeling is envisioning the finished project. Making the wrong design and product selection decisions can lead to 
project delays, expensive changes and overall dissatisfaction with the process and end result. With Autodesk 
Homestyler, homeowners can easily explore and experiment with different brands, styles, colors and layouts before 
they start a project, thereby increasing confidence in their decisions and ultimately their satisfaction with the end 

result. With no training required, users can create floor plans 
with drag-and-drop rooms, doors and furnishings; easily 
experiment with finishes and visualize design ideas in 3D 
with a single click; and easily share designs with friends, 
family and professionals to get their feedback. The Autodesk 
Homestyler service is free and accessible from most standard 
Web browsers with no download or installation necessary.  
 

Sample room design with Autodesk Homestyler 
 

Motorola introduces 3DTV set-tops for cable 
Motorola announced software enhancements for its industry-leading DCX line of set-tops that represents a 
breakthrough in 3D video processing, providing consumers with an exceptional and seamless 3D TV experience in 
their home. By enabling 3D content to be processed in the set-top before delivery to the 3D-capable television, 
consumers will no longer be confused by having to use remote controls and access on-screen menus to configure 
the set-top and television set every time a channel change involves switching between 2D and 3D video. 
Furthermore, all of this is done while maintaining the visual integrity of emergency broadcast messages, closed 
captioning or on screen displays while 3D video is playing. With many service providers having already announced 
their intent to broadcast select 3D programming, there are several challenges to overcome to deliver 3D signals to 
the home using currently deployed infrastructure and devices. Although frame-compatible 3D content can be 
passed through deployed set-tops and viewed on 3DTVs today, accessing the set-top on-screen guide and menu 
while watching 3D content provides an unsettling experience for the consumer. Motorola addresses these 
deployment challenges by integrating 3D signal processing software into the set-top. Specifically, the new 3D TV-
enabled set-tops provide the following functionality. The 3DTV processing software automatically detects the 
presence of 3D content and identifies the type of 3D format used to ensure proper delivery and display on the 
3DTV. Additionally, the set-tops support 3D TV over both MPEG-4 and MPEG-2 and are capable of 1080p24/30 
output. Upon detection of 3D content, the set-top automatically reformats all on-screen text and graphics to match 
the incoming 3D format so that they can be correctly displayed by the 3DTV set. The 3D processing software 
supports all on-screen displays such as closed captioning, emergency alerts, application graphics and text overlays, 
as well as existing EPGs and applications. http://www.motorola.com 
 

Vanguard Software Solutions releases MVC codec for 3D video 
Vanguard Software Solutions showcased its latest H.264 technology featuring: AVC-I FPGA encoder capable of 
1080p60 at up to 300Mbps; MVC support for 3D video coding in broadcast, interment and Blu-ray authoring; 
ParallelStream architecture for multi-bitrate adaptive streaming applications; live and VOD AVC encoder 
framework for Wowza Cloud Server; and AVC SDK enhancements: 64bit OS, 10bit Sampling, Long GOP. 
http://www.vsofts.com 
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University of British Columbia researchers show display cubes with motion and touch input 
The pCubee from the University of British Columbia depends on LCDs on each 
side to create a 3D perspective accurate from every angle. Besides letting users 
view an object from every angle, it has an accelerometer to respond to motion and 
sensors that respond to an in-air device to interact with the inside of the cube, 
although it doesn’t yet support touch. The hardware inside depends on Nvidia’s 
PhysX math system for the complex physics and, by necessity, an unnamed 
Nvidia graphics core. Researchers noted that current display technology made the 
bezels thick but that a future OLED version could be much more seamless. While 
a timetable for a practical application hasn’t been set, those at the university 
expect that it could be used not just to analyze subjects in “real” 3D but to produce 
gaming devices and other handhelds where seeing multiple angles could be useful. 
http://hct.ece.ubc.ca/research/pcubee 
 

XpanD brings Discovery Communications’ 3D to series of advertiser presentations 
XpanD has partnered with Discovery Communications to showcase its new 24-hour 3D 
channel venture at presentations to advertisers in Chicago, New York and Los Angeles 
this spring. XpanD supplied more than 1,300 active glasses and 3D setups for use at the 
events, which concluded with a display of the future of the company’s 3D service. 
Discovery Communications announced in January plans to establish the first 24/7 
dedicated 3D television network in the US, in partnership with Sony and IMAX. 
http://www.xpandcinema.com 

 

Sharp to join 3D TV battle with advanced display 
Japan’s Sharp Corp said it would begin selling 3D-capable LCD TVs in Japan this summer, the latest consumer 
electronics maker to enter the market. The maker of Aquos brand flat TVs plans to launch 3DTVs in China, Europe 
and the United States by December, joining larger rivals such as Samsung Electronics and Sony Corp. Sharp’s new 
products will be the world’s first 3D TVs using four-primary-color technology, which utilizes yellow on top of the 
three conventional primary colors of red, green and blue, enabling the TV sets to offer brighter, more vivid images. 
Panasonic Corp and Samsung have already released 3D models, while Sony plans to start offering 3DTVs in June. 
Demand for 3D TVs will likely grow more than 10-fold to 27 million units in 2013 from an estimated 2.5 million 
units this year, according to research firm DisplaySearch. Sharp expects 3DTVs to account for 5-10% of its total 
LCD TV sales in the business year ending March 2011. http://www.sharp.com 
 

QoE Systems launches quality analyzer for next-generation video services 
QoE Systems demonstrated its next generation Q-Master2 video quality analyzer. The product is designed for 
telecommunications and broadcast development engineers within system OEMs and service providers that need a 
flexible and cost-effective solution to test, measure and analyze the video quality generated and received by their 
multimedia products. A tool for laboratory environments, the Q-Master system uses ITU standard perceptual 
analysis to generate a Mean Opinion Score (MOS) that represents the end-user’s perception of quality from the 
device under test. These devices include real time and post-process encoders, head-end devices, transcoders, set top 
boxes and other types of video networking equipment. Q-Master has both digital video and analog video interfaces 
and uses an industry proven objective perceptual video quality algorithm. It is therefore unique in its capability to 
assess video quality as perceived by the viewer; no other instrument currently available has such capability. Q-
Master2 provides the following measurement parameters: an overall MOS score, blocking, blurring, jerkiness, 
PSNR, and PSNR vs. time, lost frames and/or packets, and many others. Additional algorithms will soon be 
available for no-reference video, lip-sync, etc.. The Windows-based GUI provides many graphics and a video 
playback that enables quick and comprehensive quality assessment analysis. Q-Master2 is available directly from 
QoE starting at $34,990. http://www.qoesystems.com 
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SENSIO selected by Aruna Media AG as technology partner for live 3D delivery of 2010 World Cup 
SENSIO Technologies announced that Aruna Media AG has selected SENSIO as its main live 3D events 
technology partner. The two companies have teamed up for Aruna’s exclusive, live 3D distribution of the 2010 
FIFA World Cup South Africa games to cinemas and stadiums worldwide. Aruna, which owns the FIFA World 
Cup live broadcast rights for out-of-home 3D HD, will distribute 3D content in the high-quality SENSIO 3D format 
worldwide. For the 2010 World Cup, SENSIO will work with Aruna’s technical staff to support local digital 
cinema integrators for the system design, testing, and implementation of the live 3D broadcast network. The 2010 
FIFA World Cup is expected to exceed the tournament’s 2006 cumulative audience total, in-home and out-of-home, 
of 26.29 billion viewers. Following the successful conclusion of this summer’s matches, Aruna and SENSIO will 
continue their partnership, bringing other high-profile live sports events to cinemas worldwide in 3D. 
http://www.sensio.tv  http://www.arunamedia.com 
 

SENSIO and Miranda announce partnership to develop suite of broadcast products for 3DTV 
SENSIO Technologies and Miranda Technologies announced a partnership to develop a suite of high-performance 
broadcast products to enable end-to-end stereoscopic 3D playout. The first Miranda product equipped with SENSIO 
3D technology is the Densite 3DX-3901 stereoscopic 3D video processor module. The processor provides high-
quality conversion of multiple 3D formats, including SENSIO 3D technology, which offers visually loss-less 
compression-decompression technology for high-quality distribution of 3D content over existing 2D infrastructures. 
The Densite 3DX-3901 provides conversion of Dual 1.5Gbps, Dual 3Gbps, Single 1.5Gbps, and Single 3Gbps 
signals. It features a single 3Gbps/HD input and dual 3Gbps/HD outputs; this allows previewing of conversion 
effects, as well as 3D/2D simulcasting. The processor also offers horizontal and vertical flip, interaxial adjustment, 
and Horizontal Image Translation for adjustments to depth positioning, and for simulating a 3D landscape from a 
2D scene. http://www.sensio.tv  http://www.miranda.com/3DTV 
 

DisplaySearch upgrades 3D-capable TV shipment forecast to 2.5M units in 2010 
With the first round of 3D-capable TVs now reaching retail floors and plans for the top TV manufacturers to bring 
more products to market soon, DisplaySearch has increased its 2010 forecast for 3D-capable TV shipments. 
According to the latest Quarterly TV Design and Features Report, the market is forecast to grow from 2.5 million 
3D-capable TVs shipped in 2010 to 27 million sets in 2013. The video processing and extra display performance 
required for 3D remain relatively costly compared to entry-level models. As a result, 3D is constrained by the 
penetration of double or quadruple frame rate sets in the market. While 3D is forecast to show rapid growth, 
DisplaySearch research indicates that only 27% of 40 inch or larger sets shipped in 2013 will be 3D-capable. 
Furthermore, Blu-ray Disc and HD broadcast have low penetration in Western Europe, and as a result there remains 
a content gap that needs to be filled before 3D can flourish. http://www.displaysearch.com 
 

     
 

3D-capable TV forecast; 3D penetration by technology 
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3D@Home Consortium provides expert advice for 3D content and equipment developers 
Well-known creators of existing 3D content have collaborated on a new “From the Experts” set of guidelines 
available from the 3D@Home Consortium website. The experts’ advice and topical “White Papers” are valuable 
additions to the consortium’s online repository of information for the stereoscopic 3D community, which includes 
producers and directors, through rig operators and 3D systems engineers. Located on the consortium’s website at 
http://www.3DatHome.org, these sections augment information on 3D products, live 3D events, an industry 
glossary and more. Visitors to the “From the Experts” section of www.3DatHome.org will obtain both quantitative 
and qualitative recommendations on creating 3D content from highly regarded stereographers of films such as 
“Avatar”, “U2 3D”, and “Beowulf”, as well as links to high-quality 3D information being published by others in the 
3D community. Jon Shapiro, chair of Steering Team 1 on 3D content creation and co-founder of high-end 3D gear 
maker, 3ality Digital, notes, “Not all 3D is created equal. Continued growth of a robust home market requires that 
consistently high quality 3D content is available. We believe that “From the Experts” will help to educate the next 
generation of 3D stereographers, directors, producers, and technicians, as well as amateurs, and thus improve the 
consistency of 3D video overall.” Other experts have prepared white papers on 3D technology signal processing 
and market overviews. These papers reveal valuable information to the engineering community currently trying to 
create technology and processes for successful integration of 3D into broadcast, hardware and software platforms.  
A steady stream of papers will be posted in the coming weeks on other topics, including: rendering in 3D, the 
evolution of 3DTV formats, 3DTV compression rates, real-time holography, and 3D photography.  

 

Mitsubishi Digital Electronics America announces its 2010 large screen 3D DLP home cinema TVs 
Mitsubishi Digital Electronics America (MDEA) announced its 2010 line-up of large screen 3D DLP Home 
Cinema TVs, which integrate 16-speaker 5.1 channel Dolby Digital surround sound and internet media streaming 
capability, delivering the ultimate 3D home entertainment experience. Offering the most 3DTVs in the industry, 
MDEA brings an immersive 3D experience home with its cinema-like 60, 65, 73 and mammoth 82-inch screen 
sizes. MDEA has been selling 3D-ready TVs since 2007, was the first to demonstrate 3D TV at retail, and has been 
showcasing 3D directly to consumers for over two years running. The 2010 line-up represents the fourth generation 
of 3D-ready TVs from MDEA. Its large screen 3D DLP Home Cinema TVs utilize the same core DLP technology 
that is used in the vast majority of 3D movie theaters. DLP technology is up to 1,000 times faster than LCD 
technology, providing for a more realistic, sharper 2D and 3D viewing experience. Significant, new feature 
enhancements for 2010 3D DLP Home Cinema TVs include StreamTV Internet Media and Immersive Sound 
Technology. StreamTV enables instant access to an extensive library of high quality entertainment and social media 
content, featuring over 100 different applications including Vudu movies, Pandora, Flickr, Picasa, Facebook, 
Associated Press, The New York Times, and more. The newly integrated Immersive Sound Technology utilizes a 
16-speaker 5.1 channel Dolby Digital surround sound system to deliver perfectly balanced home theater audio, 
without the need for separate components. Diamond 838 models of MDEA 3D DLP Home Cinema TVs now join 
3D sound with a 3D picture. All 638, 738, and Diamond 838 series 3D DLP Home Cinema TV models for 2010 
include 3D DLP Link, Brilliant/Bright/Natural and Game Modes, Plush 1080p, 3 HDMI with CEC, HDMI-PC 
Compatibility, 2 Component/Composite Video Inputs, and MDEA’s exclusive 6-Color Processor which provides 
significantly more color reproduction than typical flat panel TVs. The MDEA 738 series is available in 60, 65, 73, 
and 82-inch screen sizes, and offers StreamTV Internet Media, USB Wireless N Network Adapter Compatibility, 
Plush 1080p 5G 12-bit Video processor, Smooth120, EdgeEnhance, DeepField Imager, Advanced Video 
Calibration, and Universal Remote Control. MDEA’s Diamond 838 series boasts three premium 3D DLP Home 
Cinema TVs in 65, 73, and 82-inch screen sizes. In addition to all features within the 638 and 738 series, each 
Diamond model includes 16-Speaker Immersive Sound Technology with 32W total system power, Bluetooth, 
A2DP Audio Streaming, Center Channel Mode, Surround Channel Outputs, Subwoofer Output, Dark Detailer, 
PerfectColor, PerfecTint, ISFccc Advanced Video Adjustments, 4 HDMI with CEC, NetCommand, and Wired IR 
Input. http://www.mitsubishi-tv.com 
 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

15 

Heidelberg Engineering introduces 3D eye imaging for neurology offices 
Heidelberg Engineering is introducing SPECTRALIS, an office-based imaging device for tracking and measuring 
axonal change. The SPECTRALIS tracking laser tomographer uses its on-board “Nsite Axonal Analytics” to track 
and measure axonal changes within the retinal nerve fiber layer by capturing high-resolution cross-sectional images 
of the eye. “Even though SPECTRALIS offers 100 times higher resolution than an MRI, we don’t expect our 
instrument to replace the role of MRI neurologists,” noted Dr. Kester Nahen, vice president of global marketing and 
business development at Heidelberg Engineering, “but we do believe that having an office-based instrument which 
can measure unmyelinated nerve loss in a fast and easy way will be a valuable asset for helping to evaluate patients 
with neurodegenerative conditions.” The SPECTRALIS tracking laser tomographer is a non-invasive instrument 
that uses light to create 2D and 3D images of the back of the eye. This technology has one hundred times the 
resolution of MRI and utilizes a unique combination of two imaging methods: optical coherence tomography 
(OCT) and confocal scanning laser ophthalmoscopy (cSLO). This combination drives the company’s proprietary 
TruTrack active eye tracking technology, which not only provides high-resolution, detailed images of the layers of 
the eye, but also enables precise measurements for tracking subtle change over time using the AutoRescan feature. 
http://www.heidelbergenginneering.com 
 

Dolby makes available 3D Open Specification 
Dolby Laboratories announced new developments in broadcast 3D and imaging accuracy. Dolby’s new open 
specification for broadcast 3D delivery details how 3D images can be encoded and carried using frame-compatible 
techniques through a conventional 2D broadcast infrastructure. The specification is fully compatible with 
enhancement layer approaches, enabling extensibility to full-resolution 3D in the future. The Dolby open 
specification will enable professional equipment manufacturers to create frame-compatible 3D encoding tools 
utilizing an open packing format. The encoding technique has been developed to preserve image quality and to 
facilitate an efficient resolution upgrade. Dolby is already working with multiple leading equipment vendors to 
demonstrate encoding solutions using this format. The specification is scheduled to be available in May to relevant 
industry parties without charge from Dolby.  http://www.dolby.com 
 

New Yamaha 3D-ready home theater in a box systems offer HD audio and HD source connectivity 
Yamaha Electronics Corporation introduced five new HTIB (home-theater-in-a-box) systems that offer advanced 
features, such as ample HD source connectivity and HD audio decoding, ideally suited for integration with Blu-ray 
players, flat panel displays, HD services, game consoles and portable audio/video devices. The new line includes 
the YHT-893 (7.1 channel, 730W total power, MSRP: $849.95), YHT-693 (5.1 channel, 625W total power, MSRP: 
$649.95), YHT-593 (5.1 channel, 625W total power, MSRP: $549.95), YHT-493 (5.1 channel, 600W total power, 
MSRP: $449.95) and YHT-393 (5.1 channel 600W total power, MSRP: $399.95). Each system in the line boasts 
advanced features normally associated with higher end separate components, including 1080p-compatible HDMI 
repeaters (4 in/1 out) with 3D support for the side-by-side (half) and top-and-bottom formats that broadcasters are 
adopting, as well as for current 3D Blu-ray content (via upcoming firmware update). All units also have Burr-
Brown 192 kHz/24-bit DACs for all channels, Deep Color (30/36bit), x.v.Color, 24Hz refresh rates and auto lip-
sync compensation to ensure the picture and sound match up perfectly without requiring the manual adjustment of 
complex settings. http://www.yamaha.com/hometheater 
 

PureDepth announces acquisition of patent for multi-layer OLED displays 
PureDepth, the creator of multi-layer display (MLD) technology, has acquired a patent covering methods of 
assembling, displaying and controlling images on a layered OLED display. US Patent 6,720,961, which holds a 
priority date of November 6, 2000, further strengthens PureDepth’s leadership position in MLD technology by 
incorporating OLEDs, which are fast becoming standard in mobile devices and are expected to dominate the 
display market in the near future. PureDepth’s MLD displays contain two or more layers of display panels placed in 
front of one another in a single monitor allowing for 3D effects. Its patented technologies provide brilliant alerts, 
high-contrast viewing, intense colors and real depth, revolutionizing the way people view data, images, video and 
other content. This latest patent offers broad protection for uses involving an unlimited number of OLED layers 
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with or without depth between them, LCD/OLED combinations using MLD technology, the conversion of single-
layer content into three-dimensional content across depth planes, and the manipulation of content across depth 
planes. http://www.puredepth.com 
 

PrimeSense supplies 3D sensing technology to “Project Natal” for Xbox 360 
Microsoft and PrimeSense announced that PrimeSense will be providing its leading-edge 3D-sensing technology 
for use in “Project Natal” for Xbox 360. Xbox 360 hardware engineering teams developed the Project Natal sensor 
based on the PrimeSensor reference design to support the special requirements of the project. Microsoft recently 
announced that Project Natal will be available during mid 2010. http://www.xbox.com  http://www.primesense.com 
 

3D printing enhancement reduces support material up to 40% for Stratasys FDM process 
Additive fabrication system maker, Stratasys introduced a new part support style for the FDM process, called 
SMART Supports. Part supports are temporary structures used during the modeling or production process to 
support features such as overhangs. This disposable material is also used to fill clearance space between two 
moving parts during their creation. The SMART Supports build style is a standard function that is integral to the 
Catalyst EX 4.1 or Insight 7.0 software upgrades. The support style is a method of generating supports that uses 
less material during the part building process. SMART Supports reduces build time up to 14% and lowers material 
cost by reducing consumption up to 40%. It also improves the support removal process for many parts, including 
reducing material removal time. SMART Supports are a user-selectable option for all Dimension 3D Printers and 
Fortus 3D Production Systems. To reduce the material used, the SMART Supports 
function uses a wide spacing between tool-path rasters and changes the shape of the 
support region. As the supports descend from the underside of the part feature to the 
base of the supports, the support region shrinks and transforms to a simpler shape to 
reduce both the material used and the build time. SMART Supports works similar to 
classic arch design in architecture, in which columns support layers of bricks that get 
progressively wider, so that the narrow columns can support a structure much wider 
and heavier at the top. http://www.Stratasys.com 
 

Additive fabrication before and after: this image demonstrates the new SMART Supports 
build style from Stratasys, which reduces part support material by up to 40% 

 

Karlsruhe Institute of Technology and Imperial College unveil 3D invisibility cloak 
The first device to hide an object in three dimensions has been unveiled by a group of physicists in the UK and 
Germany. While the design only cloaks micro-scale objects from near-infrared wavelengths, the researchers claim 
that there is nothing in principle to prevent their design from being scaled up to hide much larger artifacts from 
visible light. The origins of this design date back to 2006, when the Duke University in North Carolina created a 
cloak that could bend microwaves around an object, like water flowing around a smooth stone. This early cloak was 
made using a metamaterial – an artificially constructed material with unusual electromagnetic or other properties – 
which consisted of a cylinder built up from concentric rings of copper split-ring resonators. This first cloak, 
however, only worked in two dimensions – in other words, looking at 
the cylinder from above revealed the presence of the shielded object. 
Now Karlsruhe Institute of Technology in Germany, together with 
Imperial College in London, have overcome this problem by creating 
a “carpet cloak”. This involves hiding an object underneath a bump 
on the surface of an otherwise smooth material and then smoothing 
out the resulting bump. This is achieved by creating a bump on a flat 
mirror and then placing onto the mirror a layer of metamaterial with 
optical properties such that light appears to reflect off the mirror as if 
the bump were not there. http://www.fzk.de 
 

                                               3D invisibility cloak hides gold “bump” 
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CyberLink PowerDVD first PC software to receive Blu-ray 3D player certification from Blu-ray Association  
CyberLink announced that PowerDVD is the first Blu-ray 3D player software to achieve certification from the Blu-
ray Disc Association (BDA), under the new Blu-ray 3D standard (Profile 5.0). The certification ensures consumers 
that PowerDVD provides the full benefits of Blu-ray 3D on the PC. Consumers can enjoy the entire range of 
enhanced features in 3D including menus, subtitles, BD-J interaction and Blu-ray disc quality audio and video. 
CyberLink will provide a “Mark II” version of PowerDVD 10, which is scheduled for release this summer. With 
the anticipated release of PowerDVD 10 Mark II, consumers can add Blu-ray 3D playback and 2D to 3D video file 
conversion to their software. PowerDVD 10 Ultra Mark II will be a free update to all PowerDVD 10 Ultra 
customers. http://www.cyberlink.com 
 

SENSIO and Teranex demo integration of professional 3D technology into processing platform 
SENSIO Technologies announced that it is collaborating with Teranex Systems to demonstrate integration of the 
SENSIO 3D Encoder and Decoder IP Cores within the Teranex VC100 Universal Frame Synchronizer and Format 
Converter. The technology integration shows how easily SENSIO’s professional-quality 3D technology can be 
incorporated into best-of-breed broadcast products to simplify broadcasters’ move into 3D broadcasting on current 
and future infrastructures. http://www.sensio.tv 
 

Ikonoskop launches 3D video camera 
The Ikonoskop A-Cam3D is capable of recording two images with resolution 
1920x1080 RAW as individual files in sequence, with the DNG format. The 
recording speed is 25 to 30 frames per second with 12 bit color. The A-
Cam3D camera is produced to order.  For more information visit the 
Ikonoskop. http://www.ikonoskop.com 
 

Cablevision licenses Real D format for 3D content in the home 
Real D and Cablevision Systems announced that Cablevision has licensed the 
stereoscopic Real D format for the delivery of high definition 3D content to 
the home. Through this licensing agreement, Cablevision’s content providers will be able use Real D tools to 
format their 3D content and deliver it to millions of homes in crisp, clear high definition 3D. The delivery of Real D 
Format content is compatible with Cablevision’s current HD broadcast and on-demand systems and works with 
existing HD set-top boxes. The Real D format was first utilized for the March 24th telecast of the Rangers vs. 
Islanders hockey game from Madison Square Garden, the first network hockey telecast ever produced in 3D and the 
first time a live 3D sports telecast was available to homes in the US. The Real D format builds on the company’s 
patented side-by-side 3D formatting technology and is capable of delivering high-definition 3D to the home 
utilizing all channels of the existing HD broadcast infrastructure. Cablevision has chosen to use the side-by-side 
method as its primary method of delivering 3D content due to its ability to deliver high-quality progressive and 
interlaced video over existing infrastructure including existing HD set-top boxes and DVRs. http://www.reald.com 
 

Sharp develops 3D LCD screen for mobile gadgets 
Sharp will launch an LCD panel for mobile devices this year that can show images with the illusion of 3D without 
requiring viewers to wear special glasses. To get the 3D illusion viewers must hold the screen about 30 centimeters 
in front of them – about the same distance at which a cell phone or digital camera is typically held. If they get the 
angle right, they will see an image that appears to have depth; if they get it wrong they will see a blurred image 
that’s difficult to decipher. The screen can be switched between 3D and conventional 2D modes. This is 
accomplished with a switchable layer inside the screen, called a parallax barrier that splits light from the screen and 
directs it towards the right or left eyes when energized. The panel is the product of just under 20 years of 3D 
research and development by Sharp. The company has tried to commercialize such displays several times since 
2001 but each time they failed to gain widespread acceptance. The new touch-sensitive screen is 3.4 inches across 
the diagonal. It is twice as bright as the 2001 models, and has about four times the resolution. Sharp intends to start 
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mass production of the screen sometime in the next six months hoping it will find a home in all manner of portable 
electronics products including cameras, smart phones and handheld gaming devices. Sharp provides LCD panels to 
Nintendo for use in its DS handheld gaming console so there's an expectation among some that the screen will find 
a home in the upcoming Nintendo 3DS. The 3DS, announced last month, is an upgrade of the DS with a 3D screen 
and is due out sometime in the next 12 months. http://www.sharp.com 
 

NASA enhanced 3D model of Mars crater edge shows topology detail 
A dramatic 3D Mars view based on terrain modeling from NASA’s Mars Reconnaissance Orbiter data shows highs 
and lows of the Mojave Crater. The vertical dimension is exaggerated three-fold compared with horizontal 
dimensions in the synthesized images of a portion of the crater’s wall. The resulting images look like the view from 
a low-altitude aircraft. They reflect one use of digital modeling derived from two observations by the orbiter’s High 
Resolution Imaging Science Experiment camera. This enhanced 
view shows material that has ponded and is backed up behind 
massive blocks of bedrock in the crater’s terrace walls. Hundreds 
of Martian impact craters have similar ponding with pitted 
surfaces. Scientists believe these pitted ponds are created when 
material melted by the crater-causing impacts is captured behind 
the wall terraces. Mojave Crater, one of the freshest large craters 
on Mars, is about 60 kilometers (37 miles) in diameter. Other 
craters of this size generally have already been affected by 
erosion, sediment and other geological processes. Fresh craters 
like Mohave reveal information about the impact process, 
including ejecta, melting and deposits. http://nasa.com 
  

A digital terrain model generated from a stereo pair of images 
provides this synthesized, oblique view of a portion of the wall 
terraces of Mojave Crater in the Xanthe Terra region of Mars    

 

Nintendo prepares portable 3D device 
To revive sales of portable game machines, Nintendo plans to sell a new 3D gaming device that won’t require 
special glasses. The device will succeed the DS, the best-selling hand-held videogame system to date, with more 
than 125 million units sold since its launch in late 2004. Nintendo said the new device, which is temporarily called 
the Nintendo 3DS, is scheduled to launch during its coming fiscal year, which ends March 31, 2011. The new 
system will also play current Nintendo DS games. The company said it would provide details in June at the 
videogame industry’s annual E3 convention in Los Angeles. http://www.nintendo.com 
 

3D Eye Solutions shows off advancements in its 2D-3D conversion technology 
3D Eye Solutions continues to solidify its presence in the 3D Market through continued advancements in its cutting 
edge 2D to 3D content conversion technology. The company's state of the art 2D to 3D content conversion 
technology is compatible and can integrate its proprietary conversion process and file formats with all of the 
industry leading 3D display and viewing platforms, which include Magnetic 3D, Alioscopy, Samsung, LG, Texas 
Instruments, Panasonic, Real D, Dolby 3D, IMAX 3D, Macintosh, and PC, amongst others. This creates 
opportunities for 3D Eye to generate revenue from 2D to 3D content conversion in various industries such as film, 
television, digital signage, and gaming to name a few. 3D Eye Solutions technology converts content for viewing in 
auto-stereoscopic (without glasses) method of displaying 3D images enables its customers to view these images 
without the use of special headgear or glasses. 3D Eye Solutions' auto-stereoscopic process of conversion will also 
allow film and television studios to convert previously shot 2D content into 3D content that requires glasses, 
creating an additional revenue stream for the studios with no extra processing costs. With superior and widely 
compatible techniques, 3D Eye Solutions can turn 2D visual data into 3D images. http://www.3deyesolutions.com  
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IMS Research Launches 3D Tracker 
IMS Research has begun work on a 3D tracker, providing desired monthly and quarterly shipments along with a 
rolling 4-quarter forecast to track the progress of the rapidly growing 3D market. Initial products covered include: 
 

 3D TVs 
 3D LCD TV Panels 

 3D Blu-ray Players 
 3D active shutter glasses 

 

IMS also anticipates adding more products to the tracker in 2011 including 3D channels, 3D game consoles, and 3D 
projectors. STBs are not going to be included initially as a firmware upgrade will allow existing HD STBs to have 
dual decode capability necessary for 3D. If a 3D broadcast standard is adopted and 3D specific STBs are 
introduced, they will be added to the tracker. Regional coverage will include US, Asia Pacific, Europe and Middle 
East and Africa. Monthly deliverables include monthly shipment results on an aggregate basis in an Excel pivot 
table with no brand data revealed. Analysis will also be provided in PowerPoint. Quarterly deliverables include 
shipments by brand and region along with a rolling 4-quarter forecast with both an Excel pivot table and 
PowerPoint slides provided. http://www.imsresearch.com  
 

Displaybank says 3DTV market growth will be led by TV makers in 2010 
The TV market is not consumer-led but a manufacturer-led market, according to Displaybank. In the past, FPD, 
FHD, LED and 120Hz have all seen growth through makers’ marketing and sales strategy. With makers’ aggressive 
strategies, 3D is also expected to see sharp growth in the future. In that sense, 2010 will become the advent year of 
3DTV. In 2010, major global TV makers including Samsung, LG, Sony and Panasonic are expected to show 
aggressive 3DTV sales strategy in order to maintain each company’s competing edge in the 3DTV market. The 

number of 3DTV models that have either been 
launched or planned to be launched in 2010 by 
these four makers reach 42 models and their 
combined sales target is 6.9M units. At the 
second-half of 2010 when 240Hz panels will be 
actively supplied to the market, the number of 
models and sales quantities will sharply jump as 
other makers begin participating in the 3DTV 
market. At the moment, 3DTV is mainly 
applied in high-priced premium models 
utilizing LEDs and 240Hz and it will take some 
time before 3DTV to enter into the mainstream. 
http://www.displaybank.com 
 

3DTV sales target by maker in 2010 (in the case of 
Japanese makers, calendar-based yearly target is 

applied) 
 

HDNet to produce programs in 3D 
Mark Cuban’s HDNet is to produce original 3D programs to begin distributing later this year. At the Cable Show in 
Los Angeles, an HDNet exhibit was prominently demonstrating 3D programming. Cuban later told 
3DHollywood.net/HollywoodInHiDef.com: “We are starting to produce now, with the goal of having our travel 
shows in full duel 3D/2D production in December. We will make it available on VOD and to our distribution 
partners who create linear 3D channels.” http://www.hd.net  
 

Oberon Media announces casual games catalog for 3DTV 
Oberon Media, the provider of multi-platform casual games, has announced its 3D games catalog for 3DTV, a new 
addition to the robust line of content and services Oberon offers for living room devices. These 3D games will 
provide players with fun and visually engaging game experiences based on Oberon’s commercially proven casual 
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games catalog, including the extremely successful Dream Day Wedding franchise. In addition, this new content 
will help promote and highlight the capabilities of the latest advancements in 3DTV screens. Oberon’s stereoscopic 
3D games are designed and optimized for 3DTV experience and take into account screen size, processing power, 
memory and input devices. The games will be accessible either through Oberon’s distribution solutions, serving 
over 150 game services and interactive TV channels worldwide, or pre-loaded and embedded in 3DTVs purchased 
at retail. http://www.oberon-media.com 
 

Playboy June issue features 3D centerfold 
Playboy’s June issue features a centerfold in 3D. The magazine hit 
newsstands with a pair of 3D glasses included for viewing Hope Dworaczyk 
in a new dimension. Hugh Hefner said he’s not a big fan of 3D but the 
magazine continues to seek ways to attract new and younger readers as its 
circulation has dropped by more than half from 3.5 million in 2006 to 1.5 
million today. HBO is helping defray costs by branding the 3D glasses with 
its series “True Blood”. 
 

First over-air 3DTV in Korea took place in May 
Testing of the first land-based 3DTV broadcasts commenced May 19, with trial broadcasts planned in the coming 
days by all four of Korea’s broadcast TV stations – KBS, MBC, SBS and EBS. Korea Communications 
Commission (KCC) will offer three hours of live 3D programs per day from May 19 to June 10, beginning with the 
stereoscopic 3D broadcast of the 2010 Colorful Daegu Pre-Championships Meeting on KBS, which precedes the 
International Association of Athletics Federations (IAAF) World Championships next year, according to the Korea 
Times. The live 3D coverage will reach households in Seoul and its neighboring metropolitan area. SBS owns 
exclusive broadcasting rights for the live 3D broadcasts of the 2010 FIFA World Cup beginning June 11. Other 
satellite and cable services around the globe and in the US have delivered 3DTV programming in recent weeks and 
months, but this would be the first ground-based over-the-air broadcasts provided free of charge. 

 

Sharp develops 3D mobile camera 
Sharp Corporation has developed the first 3D camera module for mobile devices capable of capturing HiDef (720p) 
3D video images. Module samples will begin shipping in July and mass production will begin later this year, 
according to an announcement by the company. The current 3D camera module developed by Sharp incorporates 
functions to process the image data output by the left and right cameras, including Color Synchronizing Processing 
to adjust color and brightness, Timing Synchronizing Processing to synchronize the timing of the video signals, and 
Optical Axis Control Processing to correct positioning. In addition, Fast Readout Technology rapidly transfers 
video data from the image sensor, enabling 3D images to be captured in high-resolution HD mode. Further, in 
developing this camera module, Sharp applied high-density mounting technology 
nurtured over long years of experience in camera module development to achieve 
a compact form. Embedding this camera module in mobile devices such as digital 
cameras, mobile phones, and smart phones will contribute to the development of a 
wide range of new, innovative communications tools. In the future, Sharp will be 
opening up new 3D markets based on 3D display technologies, including 
small/medium-size and large-size 3D LCDs, as well as on 3D input device 
technologies such as 3D camera modules. http://www.sharp.com 
 

Femtoprint develops tabletop 3D system to print in glass 
Femtoprint, a new European project, has begun designing a convenient 3D laser printer that will print 
microstructures in glass. With this “femtoprinter” the manufacture of microstructures would no longer be the 
exclusive realm of big enterprises, according to the project’s coordinator, Yves Bellouard of the University of 
Technology in Eindhoven. Microsystems are minuscule machines, hardly visible with the naked eye. They often 
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contain both mechanical and electric components and are used to measure signals, or to drive components. 
Increasing numbers of devices contain microsystems, like the accelerometers incorporated into laptops. These 
devices detect immediately when a laptop is falling and ensure that the hard disk is prepared for a shock, thus 
preventing loss of data. Another well-known microsystem is the so-called lab-on-a-chip, which can test a drop of 
blood, urine or saliva for pathogens or drugs. The manufacture of microsystems requires big, expensive and energy-
guzzling machines as well as a special cleanroom. Bellouard holds this to be one of the reasons why the 
development of microsystems is relatively slow – only big companies have the requisite resources. Moreover, an 
investment does not become profitable until the market needs great quantities of these microsystems. This implies 
that small, innovative enterprises and applications that are too specialized hardly stand a chance. Bellouard uses an 
alternative – the femtosecond laser with which he applies three-dimensional patterns in glass. The properties of the 
glass change in the areas that are exposed to the laser light, depending on the intensity of that light. Thus, the 

refractive index of the material, an important optical characteristic, 
can be adjusted. As a result, the selected pattern becomes a kind of 
road network for the conduction of light. This finding may be applied 
in optical computer chips, for instance, but also in optical motion 
sensors.  
 

      Bellouard and Femtoprint 
 

In addition to the optical properties, the laser light can also influence 
the chemical properties of the glass, particularly its sensitivity to 
acids. The applied three-dimensional pattern can then simply be 
etched away in one go, whereas conventional methods still build up 

the patterns layer by layer. And as the pattern is applied in the interior of the glass, there is no contact with the air, 
so there is no cleanroom required. Bellouard and his colleagues have already proved that this method enables them 
to make the basis for a lab-on-a-chip. An important goal of Femtoprint is to reduce the required laser, which at 
present still occupies a laboratory table, to the size of a shoebox. The French laser manufacturer, Amplitude 
Systèmes, will be responsible for this part of the project. There are a number of French, Swiss, German and English 
partners involved as well. Bellouard’s group will focus mainly on the research into the effects of the laser light on 
fused silica, the high-grade glass that is used for the microsystems. http://w3.tue.nl/nl/ 
 

Square Enix London Studios brings out 3D games 
Square Enix London Studios announced a Game of the Year Edition for the critically acclaimed “Batman: Arkham 
Asylum”, licensed by Warner Bros. Interactive Entertainment on behalf of DC Comics. Available across Europe 
and other PAL territories, the new edition comes complete with six extra challenge maps on disc and features an 
innovative new technology which offers a play-in-3D option compatible with all standard and high definition TV 
sets. Batman: Arkham Asylum Game of the Year Edition has support for TriOviz 3D on both the PlayStation3 
computer entertainment system and the Xbox 360 video game and entertainment system from Microsoft. TriOviz 
3D is a patented 3D process which adds depth to the game, visible to players wearing the included 3D glasses. By 
leveraging the depth-of-field while maintaining the original gameplay and color integrity, TriOviz 3D creates a far 
more immersive gaming experience. http://www.square-enix.com 
 

Denon intros two 3D-enabled Blu-ray players 
Denon has introduced two new Blu-ray players, the BDP-1611UD and BDP-2011UDCI. Both devices are 
compatible with 3D Blu-ray discs, although the support will be officially added in a firmware update scheduled for 
the fall. The universal players can also be used with standard Blu-ray discs or DVDs, along with CDs and high-
resolution audio discs in SACD and DVD-Audio formats. The new boxes feature 1GB of integrated storage for 
BD-Live playback, while a USB port can be used to further expand storage capacity. Other Internet-connected 
features include Netflix and YouTube streaming. The BDP-1611UD is scheduled to ship in June for $400, while the 
BDP-2011UDCI will be available in August for $800. http://www.denon.com 
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InFocus 3D projectors bring new dimension to learning 
InFocus Corp. announced the availability of a wide range of 3D projectors ideal for teaching complex visual 
subjects. Designed for classroom use, the new InFocus projectors drastically cut 3D’s cost-of-entry and leverage the 
company’s experience in offering 3D projection through its collaboration with Lightspeed Design Inc. With 3D 
televisions coming to consumers’ homes, the adoption of large format 3D displays in teaching environments goes 
beyond entertainment to break new ground in visual learning. A recent government-funded study on the effect of 
3D in the classroom showed that students’ pre-test vs. post test scores improved up to 35% after seeing a lesson in 
3D compared to the mere 9.7% increase experienced by the group who did not view the lesson in 3D. The IN100 
series, and the IN2116 and IN3116 3D projectors are specifically designed for educational environments and 
feature native resolutions from SVGA to WXGA, a full range of input and output connection options including 
wireless and networking, high brightness from 2500 to 3500 lumens, and long-life lamps for years of maintenance-
free, reliable operation. Costing no more than a standard 2D projector, these projectors can switch easily between 
normal 2D projection and 3D. Over the past six years, InFocus and Lightspeed Design have delivered 3D solutions 
via InFocus DepthQ HD 3D Projectors to institutions whose work showcases a range of innovative uses for 3D. 
Researchers at the University of Louisiana at Lafayette have incorporated three InFocus DepthQ HD 3D projectors 
to create the CAVE Virtual Reality Environment in collaboration with 
the Human Research and Engineering Directorate of the US Army 
Research Lab. The three-sided virtual reality immersion room 
incorporates an omni-directional treadmill, biosensors, and motion 
capture to study the cognitive load on soldiers in highly stressful, 
rapidly changing scenarios. In Austria, an interdisciplinary team of 
radiologists, surgeons and engineers are using the DepthQ HD 3D 
projector in their development of the “Virtual Liver Surgery Planning 
System” (VLSPS). http://www.infocus.com 
 

Augmented reality based liver surgery planning in action 
 

DEG forms 3D working group 
The Digital Entertainment Group (DEG) has created a 3D Working Group to promote developments in 3D home 
entertainment. The working group’s members include representatives from Microsoft, Panasonic, Samsung 
Electronics, Sony, 20th Century Fox Home Entertainment, Walt Disney Studios Home Entertainment and Warner 
Home Entertainment Group. It will be tasked with communicating and promoting “all of the 3D-compatible 
products and content that will soon be available via a number of platforms, including Blu-ray 3D, cable, satellite 
and the Internet,” the DEG said in a statement. “This will enable both retailers and consumers to better understand 
each platform’s benefits, while creating a united messaging strategy that properly positions and promotes 3D at 
home.” The new Working Group will coordinate consumer messaging with the DEG Communications Committee 
and create consumer education materials, including a glossary of 3D terminology. It will also help to merchandise 
3D at retail and explore potential connectivity issues and audio enhancements with other industry groups. The DEG 
will host a special 3D Forum on June 2 in Los Angeles, where it will focus on the key factors affecting 3D 
development, distribution and deployment over consumer electronics and IT devices. http://www.degonline.org 

 

Imagine Communications unveils 3D and TV anywhere video processing solutions 
Imagine Communications announced the ICE Broadcast System version 4.0, the next generation of Imagine ICE 
Video Platform solutions for advanced video processing over any distribution network. In the new world of 
PersonalizedTV on demand to any device, the control over content viewing time and location is shifting to the 
consumer. Imagine’s solutions enable service providers to deliver the highest video quality while maintaining 
control over their video delivery infrastructure and providing subscribers with more choice, convenience and 
flexibility. Imagine’s core technology (ICE) enables real-time encoding, multi-codec transcoding, statistical 
multiplexing and adaptive streaming. http://www.imaginecommunications.com 
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VirTra installs first simulator at Institute of Technology Clovis 
VirTra Systems announced the installation of the first simulator to the Institute of Technology. The Institute of 
Technology provides career education at multiple campuses throughout California. The order is for one of VirTra’s 
IVR-300 multi-screen, ultra-realistic law enforcement use-of-force simulators, along with recoil kits and return fire 
simulation (Threat-Fire) devices. http://www.brightstareducation.com 
 

Ortery launches 360-degree product animations 
Ortery Technologies launches PhotoCapture 360M to complete their line of software-controlled turntables used to 
simplify and automate 360-degree product photography. 360-degree product animations have been popping up all 
over the Web. They allow website consumers to view a product from multiple angles, with click-and-drag control, 
before purchasing. The 360-degree viewing experience gives the website consumer more information and 
confidence and in return online retailers receive increased customer satisfaction and higher conversion rates. 
PhotoCapture 360M features a motorized turntable and professional control software that when used with a 
compatible digital camera integrates and simplifies the complete process of creating product animations. The 
turntable and compatible digital camera are connected to a computer via USB. The PhotoCapture 360 software 
provides a live camera view displayed on the monitor screen so users can conveniently view the object spinning 
and adjust position, zoom, lighting and crop markers before proceeding to image capture. Pressing Start 
synchronizes turntable movement and picture taking to automatically capture up to 200 pictures per rotation. Upon 
completion, users can confirm image quality and automatically re-take individual pictures in the sequence. 

Captured images can be edited, annotated, exported or automatically stitched 
in the software. Output formats include: Individual JPG or RAW images and 
product animations in GIF or Flash. PhotoCapture 360M can spin clockwise 
or counterclockwise to a specified angle or rotate continuously at three 
speeds. Pictures can be taken in continuous, time lapse or manual modes and 
the system works with any lighting, background color or texture. With an 
SLR camera, image capture (20 pictures) takes approximately 1.5 minutes 
and image download is fast with generated Flash files typically less than 
500Kb in size. http://www.ortery.com 
  

PhotoCapture 360M creates company’s own 360 product animations (holds 
up to 100 pounds) 

 

Game industry leaders predict 3D demand and identify remaining challenges 
3D is coming to the game world was the clear message at the inaugural 3D Gaming Summit, produced by The Bob 
Dowling Group and Unicomm and presented in association with Variety on April 21-22 at the Los Angeles Hilton 
in Universal City, California. Offering a top level roster of industry leaders, including keynotes by Avatar Producer 
Jon Landau; Resident Evil Director/Producer Paul W.S. Anderson; Phil Eisler, General Manager of 3D Vision, 
Nvidia, and Josh Greer, President and Co-Founder, Real D, the 3D Gaming Summit defined the impact of 
stereoscopic 3D on the gaming industry and identified the opportunities and challenges attendant to this 
technological phenomenon.  A premier group of game industry executives, technologists, business strategists, 
financial analysts, game developers, retail buyers, game enthusiasts, and media explored the impact of 3D on the 
gaming industry. Summit co-producer Bob Dowling, former editor-in-chief and publisher of The Hollywood 
Reporter for almost two decades, said: “After listening to the brightest minds in the gaming industry over the course 
of the Summit, I’m convinced that games and sports broadcasts presented in 3D will drive consumer interest across 
the entire entertainment landscape.” “Many of us wear glasses all the time,” said Landau in his keynote interview 
with event Co-Producer Bob Dowling. “Whether it’s reading glasses or sunglasses, eyewear is a normal part of our 
lives. We just need to be creative in how we make 3D eyewear a fun part of the experience. Perhaps there could be 
access codes embedded in the glasses that allow the viewer to enjoy additional content. Smart people will come up 
with innovative ways to convert what is now a challenge into an asset.” http://www.3dgamingsummit.com 
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Panasonic adds new larger 3DTVs to line up 
Panasonic has finally announced more details as to what it has in store for the world of 3DTV, both in the US and 
in global markets. Following the company’s move to increase 3DTV production, the firm has revealed plans which 
include the release of larger 3DTVs in Japan, and the continued roll-out of their growing 3D plasma range on an 
international level. Panasonic’s global plans now finally include launch dates for its Viera VT25 line. This comes 
after a successful demo of the 3D technology at numerous Best Buy stores and after their VT20 line sold out 
completely in the US. Panasonic is shipping its 50-inch and 54-inch VT25 models; the 50-inch model will cost 
$2,600, and the 54-inch will cost under $3,000. In June, the company will roll-out two more models, in 58-inch and 
65-inch sizes. These larger sets will naturally carry a larger price tag: the 58-inch Viera TC-P58VT25 will cost 
slightly less than $4,000, while the 65-inch TC-P65VT25 model will 
cost around $4,300. The company’s Japan-only plans include the 
release of two new TVs. These additions to Panasonic’s Viera range 
include a 58-inch model (TH-P58VT2) and a larger 65-inch set (TH-
P65VT2). Panasonic says the new Japanese Viera models will be on 
sale starting May 28. All of Panasonic’s new 3D plasmas will require 
the viewer to wear the companies active shutter glasses (pictured) in 
order to enjoy the third dimension enabled by these TVs. A free pair of 
glasses will be included. Additional pairs can be bought for around 
$149 each. http://www.panasonic.com 
 

58-inch Viera TC-P58VT25 
 

Taiwan’s LCD makers move to 3D 
Taiwan's display makers are gearing up to develop panels capable of three-dimensional images as interest in the 
technology builds along with growth in volume, likely driving down prices. The island’s LCD makers, including 
AU Optronics Corp., ChiMei Innolux Corp. and Chunghwa Picture Tubes Ltd., have fallen behind their Korean and 
Japanese rivals in upgrading their panel production technologies over the past few years. But the Taiwan companies 
are shifting focus to 3D panels, looking to boost their value in the TV supply chain, where margins are tightening 
due to falling set prices. As flat-panel makers ramp up production of 3D panels and shipments of these panels 
increase, their average selling prices could fall 5% by the end of this year, and as much as 10% in 2011, said Jason 
Yang, an analyst at market research firm DigiTimes Inc. TV brands such as Samsung Electronics Co., Sony Corp. 
and Sharp Corp. don't outsource production of 3D panels to other companies because they prefer to rely on in-
house technology to ensure quality control. But analysts said that as 3D products become more mainstream and 
gain ground with consumers, panel makers such AU Optronics and ChiMei Innolux may start reaping benefits as 
soon as they can provide cheaper 3D-enabled panels. Global sales of 3DTVs will likely reach 78 million units by 
2015, up from 4.2 million this year, according to research firm iSuppli Corp., with industry revenue expected to 
reach $64.3 billion in 2015 from an estimated $7.4 billion this year.  
 

Sonic unveils end-to-end 3D products strategy 
Sonic Solutions launched a broad program supporting the arrival of 3D in the home, offering new professional and 
consumer solutions for the creation, publishing and playback of 3D digital video content. Dubbing its work 
“Hollywood-to-Home”, Sonic said its solutions “enable the growth of new video formats, and Sonic’s new 3D 
offerings.” Sonic has developed professional tools to enable Hollywood studios to encode video, author 
interactivity, and format titles for release over the Internet and in the new Blu-ray 3D format. On the consumer side, 
the RoxioNow entertainment platform will serve a broad range of premium content, including new movies and 
next-day TV programs, to multiple manufacturers of home and mobile electronics, such as PCs, connected TVs, 
set-top DVRs, Blu-ray Disc players, smart phones and mobile media devices. RoxioNow already powers digital 
storefronts on 3D-enabled HDTVs and Blu-ray Disc players and aims to deliver 3D content “once titles become 
available for online distribution”, according to a company statement. Sonic released a new version of Roxio 
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CinePlayer BD that allows users to play 3D Blu-ray titles as well as content downloaded from online video 
providers. CinePlayer BD also supports real-time conversion of 2D video to 3D, allowing 3D viewing of a user’s 
existing library of standard DVDs and personal home movies. Computer components manufacturer AsusTeK will 
ship CinePlayer with its new line of 3D-enabled notebook computers, Sonic said. Asus' new G-series notebooks are 
the first 3D notebooks with 3D glasses and 120Hz special panels to ship worldwide. With the inclusion of Roxio 
CinePlayer BD, the 3D notebook can deliver an even richer 3D playback experience. For 3D personal video, Roxio 
Video Lab 3D will allow consumers to edit and burn personal 3D content on standard DVDs that can be played 
back on any standard DVD or Blu-ray player connected to 3D-enabled HDTVs or PCs, Sonic said. The Sonic 
professional tools for 3D encoding and 3D authoring and formatting were announced earlier. Roxio CinePlayer BD 
has been released for PC OEM shipments. Roxio Video Lab will be available to PC OEMs in May, and additional 
3D products and services are planned for release later this year. http://www.sonic.com 

 

Sonic Solutions says consumers are ready for home-based 3DTV 
Significant consumer interest exists for home-based 3D entertainment ranging from movies to home videos and 
photos according to the results of a new Web-based survey compiled for Sonic Solution’s Roxio Division. The 
informal Roxio 3D survey was conducted in March 2010 and collected responses from almost 2,000 Roxio 
software users residing in the US. Of those polled, 84% indicated they are interested in viewing Hollywood 3D 
movies in the home, while almost 80% believe they will be taking 3D video or capturing 3D photos of family 
events within the next five years, Roxio said. “The results of the Web survey reaffirm our conviction that the 
dramatic impact 3D is having on the big screen will translate to the small screen and reshape how consumers 
interact with personal media and premium entertainment in the home,” stated Mark Ely, Sonic Solutions strategy 
executive VP. “We look forward to the year ahead and using our complete Hollywood-to-Home 3D products, 
services and technologies to help fuel the market for home 3D.” In personal video entertainment, the survey found 
that the almost 80% who said they believe they will be taking 3D video or capturing 3D photos within the next five 
years, 75% indicated they would be interested in converting some of their existing 2D personal videos into 3D 
content. http://www.sonic.com 

 

YES Network, FSN Northwest and DIRECTV participate in first-ever 3D MLB telecasts 
YES Network, FSN Northwest and DIRECTV will present the first-ever Major League Baseball telecasts in 3D on 
Saturday, July 10 and Sunday, July 11 when the New York Yankees take on the Seattle Mariners. DIRECTV and 
Panasonic will be presenting sponsors of the two 3D telecasts. The historic 3D broadcasts from Safeco Field in 
Seattle will be made available to DIRECTV HD customers who have 3DTV sets and live within the YES “home 
team footprint,” which includes all of New York State and Connecticut, north and central New Jersey, and 
northeast Pennsylvania. The 3D telecasts will also air live within the FSN Northwest footprint, including the entire 
states of Washington, Oregon, Alaska and parts of Montana and Idaho. The Saturday, July 10 game telecast will 
begin at 10:00 p.m. ET, and the Sunday, July 11 game telecast will begin at 4:00 p.m. ET. YES and FSN Northwest 
will both also produce their traditional HD telecasts of both games. Beginning this June, DIRECTV HD customers 
will receive a free software upgrade enabling them to have access to dedicated 3D channels on DIRECTV, which 
will include N3D powered by Panasonic, ESPN 3D, a 3D DIRECTV Cinema channel and a 3D DIRECTV on 
Demand channel. DIRECTV HD customers will need a 3D television set and 3D glasses to view 3D programming 
on DIRECTV. http://DIRECTV.com  http://www.yesnetwork.com 
 

Fujitsu shows off demo PC with 3D camera and display 
Fujitsu will soon launch an all-in-one computer that can capture and display video images with the illusion of 3D. 
The PC display is 3D-capable and requires the user to wear a pair of passive glasses to see an image with the 
perception of depth. A demo video was captured by dual cameras mounted above the main display. Fujitsu will 
supply software that allows two users with the same systems to be able to conduct 3D video chats via Windows 
Live Messenger. It will be the flagship model in the company’s upcoming refresh of its PC line-up in Japan. Further 
details were not immediately available. http://www.fujitsu.com 
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Real D announces Stereo3D calculator app for iPhone, iTouch and iPad 
Real D Inc. in association with FrameForge Previz Studio announced the availability of the 
Real D Professional Stereo3D Calculator app for iPhone, iTouch and iPad, a pre-production 
and on-set tool for filmmakers shooting in stereoscopic 3D. Designed for both seasoned 
stereographers and newcomers to stereo 3D production, this app saves time and budget by 
calculating parallax and separation to plan stereo 3D depth, helping a filmmaker determine an 
optimal camera rig, its settings and lens configuration. The Real D Professional Stereo3D 
Calculator is now available for download from iTunes for $299.99. The Real D Professional 
Stereo3D Calculator is an interactive tool for planning 3D film and video capture. Designed 
to work with any camera and stereo rig combinations, users can select the display size upon 
which the content will be shown, the camera, its lens or lenses, and customize the rig and 
camera capabilities and parameters. The Calculator factors together these settings and reports 
how subjects will look in 3D to assist in determining an optimal rig set-up for the desired 3D 
effects. http://www.reald.com 
 

Jon Peddie Research says first quarter shipments of PC graphics increased 44% year over year 
Jon Peddie Research (JPR) announced its estimated graphics chip shipments and supplier’s market share for Q1'10. 
The year, 2009 came in above expectations with an 11% year to year growth, an amazing comeback. Q1 of 2010 
showed traditional seasonal slowdown with everyone except Nvidia and SiS showing decline.  
 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 

Total Graphics Chips 217.1 239.0 269.4 316.5 351.7 373.0 414.2 485.7 567.9 
Annual percentage growth 20.2% 10.1% 12.7% 17.5% 11.1% 6.1% 11.0% 17.3% 16.9% 

 

Growth rates from 2003 to 2011 
 

Intel was the leader in unit shipments for Q1'10, elevated by Clarksdale, continued Atom sales for netbooks, and 
strong growth in the desktop segment. On a quarter-to-quarter basis Nvidia gained in the notebook integrated, and 
discrete segments as well as the desktop integrated segment. AMD gained a fraction in the desktop discrete 
segment and over four percent in notebook integrated. 
 

Vendor This quarter Market share Last quarter Market share last Qtr Growth Yr-Y 

AMD 25.15 24.0% 26.81 21.7% 96.3% 
Intel 45.49 43.5% 63.04 51.1% 22.3% 
Nvidia 33.00 31.5% 32.70 26.5% 41.9% 
Matrox 0.06 0.1% 0.05 0.0% -7.7% 
SiS 0.22 0.2% 0.06 0.0% -68.6% 
VIA/S3 0.71 0.7% 0.81 0.7% -14.7% 
Total 104.62 100.0% 123.47 100.0% 44.3% 

 

Market share by supplier 
 

AMD reported their graphics segment revenue for the quarter was $409 million, down from Q4's $427 million and 
up significantly from a year ago ($218 million). Intel reported “revenue from chipset and other" of $1.761 billion in 
Q1. Nvidia’s quarter, which straddles the calendar quarters, reported revenues of $982 million for their Fiscal 
Q4’10, which is from September to the end of January. Their next quarter ends in April. A new category - 
IPGQ4'09 saw the first shipments of a new category, the Integrated Processor Graphics - IPG. With the advent of 
new CPUs with integrated or embedded graphics. We will see the rapid decline in deliveries for traditional chip-set 
graphics or IGPs (integrated graphics processors). However for ease of reporting for now JPR includes these 
devices in their integrated numbers. http://www.jonpeddie.com 
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3Shape introduces quality control system for dental and orthodontics 
3Shape A/S, a leader in CAD/CAM technology, announced the release of its 3D quality control software Convince 
targeted to the needs of dental and orthodontic applications. The new 3Shape Quality Control and Inspection 
software Convince allows dental and orthodontics companies to introduce or upgrade quality control validation 
procedures, thereby achieving significant improvement in savings and production workflow efficiency. This 
innovative new solution is available either as a stand-alone platform or as an add-on software solution to the 
existing Dental Orthodontic 3D CAD/CAM system for design and production. Rune Fisker, vice president of 
product strategy at 3Shape, explains, “Dental companies are caught between the need to reduce operating costs and 
still continue production of innovative dental solutions. Along with other potential constraints such as tight 
turnaround schedules, increasingly complex designs, and manufacturing and management across sites and time 
zones, it becomes even more important to ensure that quality is not compromised.” 3Shape's Convince software can 
be used as a stand-alone system or installed on an existing scanner from our new D700/R700 CAD/CAM series. 
The result is a complete system, ideal for users and ensuring that 
both design and production of dental and orthodontics prosthesis 
meet every high standard expected by the customer. In addition to 
quality validation, the system can be used to perform digitization 
and reverse-engineering. The obtained scans can be retained as 
detailed 3D models for use by the 3Shape Dental and Orthodontic 
software solutions, or by a reverse engineering software, thereby 
reducing production costs and increasing innovation without 
compromising excellence in precision. http://www.3shape.com 
 

Dimensional Communications and Lightspeed Design deliver HD 3D film for Mercedes-Benz exhibit 
Dimensional Communications, designer and producer of Mercedes-Benz' New York Auto Show exhibit (April 
2010), tapped Lightspeed Design to executive produce the HD 3D stereoscopic film for this event marketing 
installation. The striking, fast-paced driving film was captured in 3D at 4K resolution and presented on both a large 
high-brightness rear-projection screen as well as multiple 3D monitors in a massive 88x158ft open exhibit area, and 
was viewed using movie theater style polarized glasses. Filmed on location near Santa Barbara, California, at the 
Sandpiper Golf Course, Bacara Resort and Cojo-Jalama Ranch, the 6-minute film features live 3D running footage 
of the Mercedes SLS AMG, E-Class Cabriolet and S400 Hybrid as well as pro golf played on an oceanside course. 
The footage was shot on dual RED ONE cameras incorporated into Lightspeed's DepthQ stereoscopic rig, while the 
all-digital shoot utilized DepthQCapture software, which provides real time monitoring, recording and playback of 
the stereoscopic imagery. Post production and editing at Lightspeed Design’s studio added custom CGI, special 
effects, and incorporated Mercedes archival media. http://www.lightspeeddesign.com  http://www.dimcom.com 
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Picross 3D launches puzzle for the Nintendo 
Picross launched a 3D game for the Nintendo DS family of hand-held systems. The title combines number-based 
deductive logic, hidden 3D objects and fun wireless features to create a portable gaming experience. Sudoku fans, 
crossword devotees and anyone with a passion for puzzle-solving will enjoy the 
challenges of Picross 3D, which is playable anytime and anywhere on the nation’s 
top-selling hand-held game systems. Picross 3D offers several options for 
connecting and sharing wirelessly. Using a local connection, multiple players with 
their own game cards can trade custom puzzles quickly and easily. With DS 
Download Play, they can also send a sample puzzle to another player without the 
need for a second game card. Users with broadband Internet access can use 
Nintendo Wi-Fi Connection to download fresh puzzle packs from Nintendo and 
submit their own custom creations in themed puzzle challenges. Selected puzzles 
will be made available as free downloads to Picross 3D players in North America. 
A free downloadable demo version of Picross 3D is now available via the 
Nintendo Channel for the Wii console. http://www.picross3d.com 
 

WirelessHD Consortium brings out 1.1 spec adding 3D and portables 
The WirelessHD Consortium finalized the next generation of its WirelessHD in-room cable-replacement 
technology. The original 4Gbps-throughput standard, designed as an in-room HDMI cable-replacement technology, 
streams uncompressed, copy-protected high-definition video up to 1080p. The 1.1 spec accelerates throughput to 
more than 15Gbps to a maximum theoretical 28Gbps, adding enough bandwidth to stream all 3D video formats 
outlined in the HDMI 1.4a specification, the consortium said. The spec also adds support for 2K and 4K resolutions 
at 1080p video and high-speed point-to-point transfers of multi-gigabtye files from battery-operated portable 
devices in wireless personal area networks (WPANs). The 1.1 spec also supports A/V streaming of uncompressed 
1080p video from battery-powered portables. When operating on batteries, portable devices must stream video and 
transfer files at a minimum 1Gbps when not plugged into household AC. About 4Gbps is required for 1080p 
streaming, and suppliers could build battery-operated portables that stream uncompressed 1080p when not plugged 
into AC, depending on how they want to prioritize power consumption, the consortium previously said. Both the 
1.0 and 1.1 specs support DTCP copy protection and HDCP 2.0 protection, enabling streaming not just for display 
but also for copying. http://www.wirelesshd.org 

 

SensAble showcases workflows for complex product design and manufacturing 
SensAble Technologies, the provider of organic 3D modeling solutions and haptic devices, showcased innovative 
workflows developed in partnership with its customers for creating complex products in dramatically reduced time 

using its FreeForm 3D modeling solution. With today’s rapid pace of product development, 
firms must either reduce inefficiencies in the total design-to-manufacturing process or face 
competitive extinction. FreeForm has helped companies in many industries take complex 
products to market at least 50% faster, while letting product designers strike the perfect 
balance between aesthetics and manufacturability. Used by industry leaders including Stanley 
Black & Decker, Gillette, Hallmark, and Mattel/Fisher Price, FreeForm is a fast, flexible 3D 
modeling system for many stages of the product lifecycle – from concept and product design, 
to scan cleanup and production. Its intuitive, touch-enabled interface allows designers to work 
quickly – actually “feeling” the on-screen model as they sculpt and carve digital clay. Once a 
digital design is done, FreeForm capabilities such as draft analysis/repair tools and the ability 
to create complex parting surfaces ensure efficient downstream manufacturing. 
http://www.sensable.com 
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Conference on Human Factors in Computing Systems 
April 10-15, 2010, Atlanta, Georgia 

 

In the first of two reports, Phillip Hill covers presentations from Nanyang Technological University (x2), 
Umeå University, INRIA, University of Saskatchewan, University of British Columbia, Georgia 
Tech/Universität Bremen, OFFIS Institute for Information Technology/University of Oldenburg,  

Georgia Institute of Technology/Nokia Research Center Hollywood, and Google Research 
 

                                          
 

pCubee: A Perspective-Corrected Handheld Cubic Display 
Ian Stavness, Billy Lam, and Sidney Fels, University of British Columbia, Vancouver, British Columbia 
 

In this paper, the researchers describe the design of a personal cubic display that offers novel interaction techniques 
for static and dynamic 3D content. They extended one-screen Fish Tank VR by arranging five small LCD panels 
into a box shape that is light and compact enough to be handheld. The display uses head-coupled perspective 
rendering and a real-time physics simulation engine to establish an interaction metaphor of having real objects 
inside a physical box that a user can hold and manipulate. They evaluated the prototype as a visualization tool and 
as an input device by comparing it with a conventional LCD display and mouse for a 3D tree-tracing task. They 
found that bimanual interaction with pCubee and a mouse offered the best performance and was most preferred by 
users. pCubee has potential in 3D visualization and interactive applications such as games, storytelling and 
education, as well as viewing 3D maps, medical and architectural data. pCubee arranges five small LCD panels into 
the shape of a box. Correcting the perspective of each screen to the user’s head position gives the illusion of having 
real 3D objects within the box. The display shows bright, high-resolution imagery and correct occlusion depth cues 
from the physical seams between the LCD panels. A compelling feature 
of pCubee is its ability to allow a user to interact with dynamic virtual 
scenes that react to display movement with simulated physics in real 
time. As a user manipulates, shakes, and rotates the display box, objects 
within the scenes slide and bounce around. Further, pCubee can be held 
in one hand while using another input device, such as a mouse or a 3D 
stylus, for bimanual control and performing precision work. 
 

Five screen pCubee showing a 3D model of a globe; also shown are 
the A/D control boards and the headphones containing the head-

tracking sensor 
 

LayerPaint: A Multi-Layer Interactive 3D Painting Interface 
Chi-Wing Fu, Ying He, and Jiazhi Xia, Nanyang Technological University, Singapore 
 

Painting on 3D surfaces is an important operation in computer graphics, virtual reality, and computer aided design. 
The painting styles in existing WYSIWYG systems can be awkward, due to the difficulty in rotating or aligning an 
object for proper viewing during the painting. This paper proposes a multi-layer approach to building a practical, 
robust, and novel WYSIWYG interface for efficient painting on 3D models. The paintable area is not limited to the 
front-most visible surface on the screen as in conventional WYSIWYG interfaces. Users can efficiently and 
interactively draw long strokes across different depth layers, and unveil occluded regions that one would like to see 
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or paint on. In addition, since the painting is now depth-sensitive, one can avoid various potential painting artifacts 
and limitations in conventional painting interfaces. This multi-layer approach brings in several novel painting 
operations that contribute to a more compelling WYSIWYG 3D painting interface; this is particular useful when 
dealing with complicated objects with occluded parts and objects that cannot be easily parameterized. The 
researchers evaluated the system with 23 users, including both artists and novice painters, and obtained positive 
experimental results and feedback from them. This paper presents LayerPaint, a novel WYSIWYG painting system 
that only requires low-cost 2D input devices such as a tablet and mouse. In contrast to the existing WYSIWYG 
systems, LayerPaint uniquely allows the users to efficiently paint long strokes over multiple layers without 
worrying about the occlusions. The design is built upon a series of multi-layer methods that run at interactive speed 
with the help of the GPU on the graphics hardware, so that it can support interactive painting operations over 
multiple depth layers. Once the artist picks a certain view of an input 3D model, the interface first carries out multi-
layer segmentation to partition the depth-peeled layers into connectable regions and build pixel-level and region-
level connectivity information at interactive speed. Hence, it can design and implement a layer-aware painting 
mechanism that is sensitive to both region occlusion and region boundary, while supporting the drawing of depth 
sensitive long strokes across different layers. Moreover, to further take advantage of the available multi-layer 
connectivity information, it also has a collection of multi-layer painting operations, for example, an interactive 
region select-and-hide mechanism that one could automatically unveil occluded regions while painting or 
intentionally unveil the selected regions with mouse/tablet clicks. 
 

 
 

The multi-layer approach brings in novel painting operations that run at interactive speed: given a 3D model, one can draw a 
long stroke on it, see (a)-(c), and when the stroke gets occluded (see (b) and note the cursor), the hidden region can pop-up 

automatically. One can draw the entire green line, see (c), in only a single stroke. Users can also selectively pop-up any 
hidden region with a mouse click, see (d), and draw on this pop-up region, see (e). It takes only 35 seconds (with a mouse) to 

complete the drawing shown in (f); see (g) for another view. 
 

An Empirical Task Analysis of Warehouse Order Picking Using Head-Mounted Displays 
Kimberly A. Weaver, and Thad Starner, Georgia Tech, Atlanta, Georgia 
Hannes Baumann, Hendrick Iben, and Michael Lawo, Universität Bremen, Bremen, Germany 
 

Evaluations of task guidance systems often focus on evaluations of new technologies rather than comparing the 
nuances of interaction across the various systems. One common domain for task guidance systems is warehouse 
order picking. The researchers present a method involving an easily reproducible ecologically motivated order-

picking environment for quantitative user studies designed to 
reveal differences in interactions. Using this environment, they 
performed a 12 participant within-subjects experiment 
demonstrating the advantages of a head-mounted display based 
picking chart over a traditional text-based pick list, a paper-based 
graphical pick chart, and a mobile pick-by-voice system. The test 
environment proved sufficiently sensitive, showing statistically 
significant results along several metrics with the head-mounted 
display system performing the best. They also provide a detailed 
analysis of the strategies adopted by the participants. 
 

A participant uses two hands to collect parts while wearing a HMD 
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Effects of Interactivity and 3D-motion on Mental Rotation Brain Activity  
Daniel Sjölie, Kenneth Bodin, Eva Elgh, Johan Eriksson, Lars-Erik Janlert, and Lars Nyberg 
Umeå University, Umeå, Sweden 
 

The combination of virtual reality (VR) and brain measurements is a promising development of HCI, but the 
maturation of this paradigm requires more knowledge about how brain activity is influenced by parameters of VR 
applications. To this end the researchers investigate the influence of two prominent VR parameters, 3D-motion and 
interactivity, while brain activity is measured for a mental rotation task, using functional magnetic resonance 
imaging (fMRI). A mental rotation network of brain areas is identified, matching previous results. The addition of 
interactivity increases the activation in core areas of this network, with more profound effects in frontal and 
preparatory motor areas. The increases from 3D-motion are restricted to primarily visual areas. They relate these 

effects to emerging theories of cognition and potential 
applications for brain-computer interfaces (BCIs). The 
results demonstrate one way to provoke increased 
activity in task-relevant areas, making it easier to detect 
and use for adaptation and development of HCI. 
 

Brain areas significantly activated for the mental 
rotation task in general (top), and areas with increased 

activity for 3D-motion (middle) and interactivity 
(bottom). Increased activations are displayed as within 

(green/bright) or outside (red/dark) of the network 
(black outline). Images are surface renderings showing 

activations to a depth of 20mm, with caudal, right 
medial, dorsal and right lateral views, from left to right. 

 

Where Are You Pointing? The Accuracy of Deictic Pointing in CVEs 
Nelson Wong, and Carl Gutwin, University of Saskatchewan, Saskatoon, Saskatchewan  
 

Deictic reference – pointing at things during conversation – is ubiquitous in human communication, and should also 
be an important tool in distributed collaborative virtual environments (CVEs). Pointing gestures can be complex 
and subtle, however, and pointing is much more difficult in the virtual world. In order to improve the richness of 
interaction in CVEs, it is important to provide better support for pointing and deictic reference, and a first step in 
this support is to determine how well people can interpret the direction that another person is pointing. To 
investigate this question, the researchers carried out two studies. The first identified several ways that people point 
towards distant targets, and established that not all pointing requires high accuracy. This suggested that natural 
CVE pointing could potentially be successful; but no knowledge is available about whether even moderate accuracy 
is possible in CVEs. Therefore, the second study looked more 
closely at how accurately people can produce and interpret the 
direction of pointing gestures in CVEs. They found that 
although people are more accurate in the real world, the 
differences are smaller than expected; results show that deixis 
can be successful in CVEs for many pointing situations, and 
provide a foundation for more comprehensive support of deictic 
pointing. 
 

This shows the differences between “behind” and “beside” in the 
real world and the CVE. The two locations were chosen to ensure 

that both the targets and the actor’s arm could be seen by the 
observers in a single view – that is, the researchers provided 
situations where mutual orientation was already established. 

 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

32 

Where is My Team? Supporting Situation Awareness with Tactile Displays 
Martin Pielot, OFFIS Institute for Information Technology, Oldenburg, Germany 
Oliver Krull, and Susanne Boll, University of Oldenburg, Oldenburg, Germany 
 

A group of friends visiting a crowded and noisy music festival is an example of a situation where knowing the 
location of other people is important, but where external factors, such as darkness or noise, can limit the ability to 
keep track of the others. By combining theories about situation awareness and cognitive processing the researchers 
inferred that communicating information via the sense of touch is a promising approach in such situations. They 
therefore investigated how to present the location of several people using a tactile torso display. In particular they 
focused on encoding spatial distances in the tactile signals. They experimentally compared encoding spatial 
distances in the rhythm, duration, and intensity of a tactile signal. The findings show that all parameters are suited 
to encode distances. None of it was clearly outperformed. They then 
embedded their tactile location encoding into a fast-paced 3D 
multiplayer game. In this game, team play and the awareness of the 
team members’ locations are crucial for the success in the game. The 
results provide evidence that the locations of the team members could 
be processed effectively despite the game’s high cognitive demands. In 
addition, the team equipped with the tactile display showed a better 
team play and a higher situation awareness. 
 

Screenshot of the 3D multiplayer game used for the evaluation – the 
virtual environment as seen through the eyes of a player 

 
Scale Detection for A Priori Gesture Recognition 
Caroline Appert, and Olivier Bau, INRIA, Orsay, France 
 

Gesture-based interfaces provide expert users with an efficient form of interaction but they require a learning effort 
for novice users. To address this problem, some on-line guiding techniques display all available gestures in 
response to partial input. However, partial input recognition algorithms are scale dependent while most gesture 
recognizers support scale independence (i.e., the same shape at different scales actually invokes the same 
command). The paper proposes an algorithm for estimating the scale of any partial input in the context of a gesture 
recognition system and illustrates how it can be used to improve users’ experience with gesture-based systems. 
 

Protractor: A Fast and Accurate Gesture Recognizer 
Yang Li, Google Research, Mountain View, California 
 

Protractor is a novel gesture recognizer that can be easily implemented and quickly customized for different users. 
Protractor uses a nearest neighbor approach, which recognizes an unknown gesture based on its similarity to each 
of the known gestures, e.g., training samples or examples given by a user. In particular, it employs a novel method 
to measure the similarity between gestures, by calculating a minimum angular distance between them with a closed-

form solution. As a result, Protractor is more accurate, naturally 
covers more gesture variation, runs significantly faster and uses 
much less memory than its peers. This makes Protractor suitable for 
mobile computing, which is limited in processing power and 
memory. An evaluation on both a previously published gesture data 
set and a newly collected gesture data set indicates that Protractor 
outperforms its peers in many aspects. 
 

When Protractor is specified to be orientation sensitive, it aligns the 
indicative orientation of a gesture with the closest direction of the eight 

major orientations; left, before alignment; right, after alignment 
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MAGIC: A Motion Gesture Design Tool 
Thad Starner, Georgia Institute of Technology, Atlanta, Georgia 
Daniel Ashbrook, Nokia Research Center Hollywood, Santa Monica, California 
 

Devices capable of gestural interaction through motion sensing are increasingly becoming available to consumers; 
however, motion gesture control has yet to appear outside of game consoles. Interaction designers are frequently 
not expert in pattern recognition, which may be one reason for this lack of availability. Another issue is how to 
effectively test gestures to ensure that they are not unintentionally activated by a user’s normal movements during 
everyday usage. The paper presents MAGIC, a gesture design tool that addresses both of these issues, and details 
the results of an evaluation. MAGIC is an interactive system for exploring and designing motion gestures. MAGIC 
encourages iteration in design, provides facilities for retrospection of input, and allows the designer to test the 
created gestures against a corpus of everyday activity to ensure that the gestures will not be unintentionally 
activated by a user. 
 

 
 

Experiment setup, showing participant wearing accelerometer and hat camera (a), and views from hat 
camera (b), and monitor camera (c) 

 
 

Multi-touch Techniques for Exploring Large-Scale 3D Astrophysical Simulations 
Chi-Wing Fu, Wooi-Boon Goh, and Junxiang Ng, Nanyang Technological University, Singapore 
 

Enabling efficient exploration of large-scale virtual environments such as those simulating astrophysical 
environments is highly challenging. Astrophysical virtual worlds span exceptionally large spatial scales occupied 
mostly by empty space, and this makes it difficult for the user to comprehend the spatial context during exploratory 
navigation. Public exhibits, where novice users have little experience using complicated virtual navigation 
interfaces, pose additional challenges. To address these issues, the researchers propose multi-touch techniques to 
deliver an effective interface to navigate the unique features of large-scale 3D environments such as astrophysical 
simulations. In this work, they study conventional multi-touch methods and adapt them to the practical 
requirements of this application. A novel technique 
called the powers-of-ten ladder is introduced to 
support efficient movement across huge spatial scales 
using multi-touch interactions. They also investigate 
user experiences with various multi-touch finger 
gestures on a prototype digital planetarium. 
 

Rotating the 3D world about its center, i.e. the Sun 
 

In this paper, the main focus is to explore and design 
multi-touch methods for navigating in a very large-
scale virtual environment such as the simulation of the 
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astrophysical Universe. The term “large-scale” in this paper typically refers to large spatial scale, such as the 
enormous spatial scale spanned by astrophysical data. Since the universe is gigantic in size and yet dominated 
mostly by emptiness (see figure), controlling 3D navigation in such a space involves various problems of motor 
control for spatial travel as well as the mental processing in way-finding. Moreover, since such navigation controls 
usually involve elaborate mouse and keyboard actions, a traditional user interface is of limited suitability for a 
public exhibit, where the user control must be intuitive and quickly learnable. Hence, typical navigation controls are 
employed by domain experts, e.g., by having a show director to “drive” a real-time planetarium show. Users from 
the general public are normally provided only with simple controls such as touch-and-go or view rotation. 
 

 
 

The spatial scale range covered by the experimental virtual simulation ranges from 107m to 1019m. Environments 
include the Earth, the inner planets and outer planets of the solar system, as well as stars with three-dimensional 

positions at the local galactic interstellar scale (from left to right). 
 

 
 

 

 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

We strive to supply truth (Veritas) and vision 
(Visus) to the display industry.  We do this by 
providing readers with pertinent, timely and 
exceptionally affordable information about the 
technologies, standards, products, companies and 
development trends in the industry.  Our five 
flagship newsletters cover: 
 

 3D displays 
 Display standards  
 High resolution displays 
 Touch screens 
 Flexible displays 

 

If you like this newsletter, we’re confident you’ll 
also find our other newsletters to be similarly filled 
with timely and useful information. 

http://www.veritasetvisus.com 
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Electronic Displays 2010 Conference 
March 3-4, 2010, Nuremberg, Germany 

 

Phillip Hill covers presentations from Meko, NEC Electronics (Europe), Infitec, and Mentor Graphics 
 

 
 

EMEA TV Market & TV Supply Chain 
Goksen Sertler, Meko Ltd, Deepcut, England 
 

Part of Sertler’s presentation dealt with 3DTV. The move to HD was difficult. There were many logos on sets. This 
confused end users: Full HD, HD Ready, and 1080p. There were several different logos used by different brands. 
Eicta introduced a logo later on. 3D will be easier to understand by consumers. Technical details including 1080p 
per each eye or 720p might be still confusing but 3D is clear: 3DReady, 3DFullHD, and 3D1080p. As far as content 
is concerned, Hollywood movies will be important. 3D broadcasting will be slow, but games will be important, and 
IPTV. In store, 3D standards have to be set. In distribution, Blu-ray and PlayStation 3 are the main distribution 
tools. PlayStation 3 will be important because of a firmware update. On the display side, marketing conditions and 

screen sizes will be 
important. For 3D in Europe, 
initial sets will be mostly in 
screen sizes >42 inches. 
Meko’s S3D forecast (see 
graph) says that more 
volume will be shipped when 
the 3D feature moves down 
to 42 inch and 46 inch. MFM 
(multi functional monitors) 
will be additional on this 
forecast.  
 

Initial sets will be mostly in 
screen sizes greater than 42 

inches 
 

3D Displays with Horizontal Double-Density Pixel Structure 
Frank Jammers, NEC Electronics (Europe) GmbH, Düsseldorf, Germany 
 

NEC’s goal is to bring the 3D experience from cinema to handheld devices, medical and industrial applications. 
Jammers outlined the company’s HDDP principle. In conventional 3D LCD technology, 3D images are realized by 
parallax components, which means that there are different data for the left and right eye. The parallax barrier 
principle uses quick, alternating display of different, individual images. Each image uses half of the physical 
resolution. The pixel structure of a normal LCD uses RGB vertical stripes. Horizontal resolution is divided in 
halves in 3D displays with this conventional pixel structure as two images are displayed simultaneously. HDDP is 
composed of horizontally striped RGB, split half lengthwise, enabling 3D display without reduction in resolution. 
Identical information on right eye and left eye pixels results in 2D display. Different information on right eye and 
left eye pixel generates the 3D effect. 2D and 3D images can be simultaneously displayed by changing input data. It 
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is easy to mix 2Dand 3D images in every area. In a conventional method, “Moire” appears, due to optical 
interaction between the LCD Black Matrix and parallax lens/barrier. NEC’s solution is an optimized LCD panel 
and parallax lens/barrier. No “Moire” is visible. In the conventional method, 3D cross-talk (between right-eye data 
and left-eye data) is large, and the optimum area is very narrow. The NEC solution reduces 3D cross-talk to a 
minimum and expands the optimum area. An HDDP panel features autostereoscopic images – no glasses or tools 
are required. There is identical resolution in 2D and 3D modes. It can show 2D and 3D content simultaneously on 
the same screen. It has very high 3D visibility with low crosstalk, and gives non-fatiguing watching of 3D content.  
 

   
 

The HDDP pixel structure using RGB horizontal stripes; Horizontal double density in practice 
 

Infitec – Status and Perspectives 
Helmut Jorke, Markus Fritz, and Arnold Simon, Infitec GmbH, Ulm, Germany 
 

This paper gives an overview on current applications of Infitec stereo and presents prospective Infitec systems that 
comprise narrow-band light emitters. The prominent feature of such future systems is their inherent superior 
luminous efficiency. An exiting new field in digital projection is the use of narrow-band light emitters, such as 
LEDs and laser diodes (LDs). By combining such light emitters with the Infitec approach, the company sees a big 
chance to overcome an overall drawback of stereo projection so far, namely the loss of significant amount of light. 
LED projectors currently available on the market are single chip DLP projectors where the full color image is 
created by switching on/off red, green and blue LEDs at a high rate. As with the filter-wheel single chip DLP 
projector, the red, green and blue parts of the image appear sequentially on the screen. Because of the fast response 
of LEDs, there is no need for moving mechanical parts in the projector. The light emitted from the individual LEDs 
is combined by appropriate dichroic filters.  To extend this system for showing stereo, the straightforward way is 
the use of six LEDs instead of three, covering the 2x3 spectral ranges B1 B2 G1 G2 R1 R2 of Infitec. The diagram 
shows such an extended set-up. Aside the increased number of components (LEDs and dichroic filters) there is 
another important difference to the mono projector. In the latter case there is no perceivable difference whether the 
sequence of colors is RGB or RBG or otherwise. In the stereo set-up, however, we have to discriminate between 
different operation modes. One option is the R1G1B1 – R2G2B2 sequence. Another option is the mixed mode R1–
R2–G1–G2–B1–B2 (see illustration). First results indicate that we get lesser flicker in the latter operation mode. In 
2009 Infitec started a cooperation with Prismatic Magic, a US company that is active in laser display technology for 
educational and entertainment applications. This cooperation aimed at the development of a scanning laser 3D 
system to expand graphic-based laser programs. The system uses six different lasers, where left and right images 
are created by its own red, green and blue (RGB) laser subsystem. The wavelengths of RGB left are tuned 10-30nm 
differently from those of RGB right. To separate the laser subsystems, Infitec developed specific interference filters 
with very high selectivity to get a precise discrimination between these narrow corresponding wavelengths. While 
the work is still in progress, results so far are very encouraging. The company hopes that the new 3D approach 
arrives in time to commemorate the 50th anniversary of the invention of the laser in 2010. 
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Single chip DLP projector topology for showing stereo images; Sequence of colors in the R1-R2-G1-G2-B1-
B2 operation mode 

 

Invigorate Your Device Utilizing 3D User Interface Technology 
Gordon Cameron, Mentor Graphics, Newbury, England 
 

LCD displays and touch screens are now being applied to a broad range of embedded products, from remote 
controls to refrigerators. In today’s competitive consumer markets, such products may succeed or fail on the 
strength of their graphical user interface (GUI): visual appeal and “out-of-box” usability are critical. But getting the 
GUI right – and doing it on budget and on time – presents a major challenge to developers, since changes to the 
GUI generally demand significant code modifications adding risk. This session demonstrated how to eliminate this 
problem, enabling users to create, test and deploy radically different GUI designs without any modification to the 
underlying code. Advanced 3D effects and animation are featured, even on low-end hardware. From a GUI 
perspective, 3D is not just about having the capability to display a 3D object but to display that object within a 3D 

space or layout. To take full advantage of compelling 
3D graphics within a design, the whole GUI should 
be built on the premise that the world is 3D and not 
just a few extensions to the 2D world. Figure 1 shows 
how a 3D layout affords an order of magnitude more 
possibilities to enable spinning, twisting, zooming, 
orbiting and a host of other effects.  
 

The degrees of freedom of a 3D layout 
 

The GUI Designer is a desktop tool that allows 
graphics designers to implement their designs quickly 
and efficiently and test out how they look and feel, 
without initially having to interface with any 
software. They need to know what hardware they are 
targeting, screen size, if there is a GPU present etc., 
and also what type of data they will be displaying, but 
at this stage they do not have to worry about how that 

data is generated or even what the underlying system software is or how it represents data. Changing a screen size 
is as simple as selecting from a drop down menu and then ensuring the themes and icons are suitable for that screen 
size. Figure 2 shows Mentor Embedded Inflexion UI Designer. A preview pane allows the designer to experiment 
with the look and feel and also interact with the design. At any stage of a design a package can be produced which 
will contain XML and other appropriate resources to fully describe the UI design. All the XML files are machine 
generated and readable by the UI Engine, so there is no need to even open one XML file never mind edit it.  
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DisplaySearch US FPD Conference 
March 2-3, 2010, San Diego, California 

 

Phillip Hill covers presentations from ESPN, DisplaySearch, Nvidia 3D Vision, and Magnetic 3D 
 

 
 

Keynote Address: Déjà Vu All Over Again 
Bryan Burns, ESPN, Bristol, Connecticut 
 

ESPN’s Bryan Burns returned to DisplaySearch for the opening keynote. As he headed ESPN’s move to high 
definition television in the early 1990s, at previous DisplaySearch events he provided insightful information and 
guidance regarding ESPN’s industry-leader position. As the chair of ESPN’s 3D Organizing Committee (3DOC), 
Burns is again leading the efforts of ESPN to break through with 3D content designed to motivate consumers to 
consider flat panel purchase with 3D capability. He discussed the similarities and differences between ESPN’s HD 
and 3D efforts and important lessons learned from the company’s worldwide rollout of high-definition television. 
He also discussed the difficulties of live sports 3D production and the sports category’s role in introducing new 
technologies. He also reviewed the decision making process to go 3D, and provided the company’s point of view as 
to its future in this rapidly expanding business segment. ESPN is to launch its 3D network in June with World Cup 
soccer first up on live transmissions. Sports will drive 3D, said Burns. According to the CEA, people bringing 
3DTV into their homes consider themselves sports fans, and a third of average sports fans plan to buy a 3DTV in 
the next year. Sports will drive the medium, just as it did for high definition. 
 

Burns looked at when 3D sets will be available. Samsung is currently shipping; others – Mitsubishi, Sharp, Sony, 
Toshiba – will be shipping around May and June; Vizio is expected to arrive in August; and Panasonic will ship in 
May according to Consumer Electronics Daily/TWICE. Sets will cost: Samsung 46-inch $2,599; Samsung 55-inch 
$3,299; Panasonic 50-inch $3,120 (UK); Panasonic 65-inch $6,240 (UK); Vizio 47-inch $1,999; Vizio 55-inch 
$2,499; Vizio 72-inch $3,499. Burns asked just how many 3DTVs are going to be in the marketplace in the next 
few years. According to Futuresource Consulting, 3% of US households will have a 3DTV in 2010. 45% of US 
households will have a 3DTV in 2014. there will be a mass rollout this decade. According to John Hendricks, 
Discovery Networks founder, there are five million “early adopter” US homes that would buy 3D sets in the next 
24-36 months, and 20 million “fast followers” who will adopt 3D next. “I’m convinced that 5-10 years from now 
we’ll see a mass rollout of 3D,” Hendricks said. Only 19% of those recently surveyed by the CEA said they would 
never own a 3DTV. By contrast, 33% said they would never own an HDTV. 3D will be faster than HD. According 
to Bob Perry, EVP, Panasonic Consumer Electronics: “We believe the adoption curve is much faster than HD. The 
first HD sets were 5x more expensive, but that won’t be true of 3D. And to the consumer, the concept of HD meant 
virtually nothing. Most consumers have some frame of reference for 3D.” 
 

DIRECTV will provide a software upgrade for “millions” that will allow them to view 3D. It is unclear exactly how 
many DIRECTV set top boxes will render 3D. Most of its newer set top boxes will pass the test. Today’s cable 
system enables delivery of 3D signals with little or no change in existing infrastructure to existing set top boxes.  
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The cost for TV stations to convert to HDTV just became the cost of staying in business, as the rest of the world 
converted to HD around them. 3D is not an appetizing prospect, and it is doubtful local TV will lead the charge, 
according to One Touch Intelligence. But 32% of 1,000 US adults in a December, 2009, online survey said they 
would be willing to switch video providers to obtain access to 3D video content. They also said 78% had had a 3D 
experience. Half are interested in 3D at 
home. More than a third are expecting 3D 
within 12 months. Four facts make the 3D 
upgrade easier than HD: 1) 3D sets are the 
same price as the HD equivalent; 2) top-of-
the-line sets will be available within a year, 
and most others within three years; 3) 
current technology allows for only 20% 
more bandwidth for a 3D channel over HD; 
4) most infrastructure does not need a 
physical upgrade, therefore there is no 3D 
capital expenditure.  
 

ESPN 3D camera equipment 
 

3D Displays: More Dimensions for High Growth 
Jennifer Colegrove, DisplaySearch, Austin, Texas 
 

The presentation covered 3D stereoscopic displays history; market drivers; the 3D value chain; a 3D display 
technologies comparison and applications: cinema, TV, desktop monitor, notebook PC, mobile phone, camera, etc.; 
and a 3D display market forecast. With more 3D films, the number of 3D-compatible cinemas is increasing. As 
many as 6,000 of the 38,000 screens in the US show 3D films currently. DisplaySearch forecasts that there will be 
over 19,000 new 3D screens installed by 2018. 3D movies generate more revenue.  
 

There are more than 30 3D display technologies. Stereoscopic 3D displays show two different images to the two 
eyes. Then our brain combines this binocular disparity information and thinks what we see is stereoscopic. Based 
on the way humans view the 3D effect, we divide the 3D displays into four types: stereoscopic displays require that 
viewers use special eyewear to see the 3D image. It can be divided to three sub-groups: auto-stereoscopic displays 
allow users to see the 3D image on a flat surface without eyewear; head-mounted displays (also called near-eye 
displays) present two distinct images directly in front of the two eyes; and volumetric/holographic displays show 
the 3D image on a volumetric space (not flat surface) without eyewear. 
 

 Stereoscopic displays require special eyewear to see the 3D image. We divide it into three sub-groups, 
and each group could have two or three methods. The micro polarizer method attaches a patterned 
optical film on the surface of LCD, which results in alternate rows of the pixels of the LCD being 
polarized in two different polarization states. The LCD will display the left-eye image on the odd rows, 
and display the right-eye image on the even rows, or vice versa. A pair of polarizer glasses is needed to 
view the 3D image. The frame sequential method uses a display (RPTV, PDP, LCD, OLED) running at 
120Hz or higher with active shutter glasses that work in synchronization with the display. The difference 
from the checkerboard frame sequential is that every image input is the native resolution. The active 
shutter glasses have embedded LCD lenses, and the LCD lenses will be turned on and off at 120 times a 
second and synchronized with the display. The active glasses have a battery. Within 1 second, your right 
eye has seen frame 1, 3, 5, 7,…119, and your left eye has seen frame 2, 4, 6,…120. 

 

 Auto-stereoscopic displays show 3D images without glasses. We divide it into four sub-groups. Note, 
we categorize stacking two TFT LCD panels as an auto-stereoscopic 3D. (Stacking three or more panels 
is categorized as a volumetric display). Head mounted displays (HMD), also called near-eye displays, 
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can create a large image using a small device. It uses two micro-displays worn together. It’s a very 
efficient way to achieve a portable, low power, immersive, large-image display. HMD is a very a direct 
way to achieve 3D. When the two micro-displays show two slightly different images, the 3D image is 
created in the viewer’s brain. 

 

 Holographic and volumetric technology doesn’t need eyewear. Some can be viewed 360-degree. This 
could benefit medical applications. It’s also closer to how we view the real world, with more ease and 
comfort to the eye. The disadvantage is that holographic and volumetric displays are typically very 
bulky, heavy and very expensive (typically $10K to $200K). Resolution is typically not very high. 

 

2009 was actually a slow year compared with 2008, (this does not include the 3D cinema revenue). However, many 
commitments were made in 2009 by large enterprises, such as Panasonic, Sony, LG, AUO, Sky and SkyLife. More 
commitments were made in early 2010 and these will drive growth for 2010 and 2011. 3D display shipments will 
grow from 738K units in 2008 to 196 million units in 2018, with a CAGR of 75%. 3D display revenues will grow 
from $902 million in 2008 to $22 billion in 2018, with a CAGR of 38%. There will be 7.1K new 3D screens 
installed in 2010, and 9.2K new 3D screens installed in 2011. 19.6K new 3D screens will be installed in 2018. 
 

 
 

Auto-stereoscopic 3D technology comparison 
 

Nvidia and 3D PCs 
Rambo Jacoby, Nvidia 3D Vision, Santa Clara, California 
 

Nvidia has an active 3D install base of 81 million GeForce 8 series or better desktop GPU users. Today, 3D capable 
panels can be sold to OEMs for $25-$50 more than standard PC panels. Consumers pay between $100-$200 more 
for 3D capable PC displays. But there are limited suppliers. Despite strong interest, industry is limited by panel 
vendors. Existing 3D panel vendors are CPT, LG Display, Samsung, and Chi Mei Optoelectronics. Nvidia wants to 
get more panel makers developing 3D panels to meet demand. In desktop monitors, there is a desire for 27-30-inch 
2560x1400 3D displays. In notebooks, the highest demand is 15-inch 1366x768, and a strong desire for 17-inch 
1920x1080. 
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Nvidia 3D Vision Surround immersive gaming experience 
 

Capitalizing on Glasses-free 3D 
Tom Zerega, Magnetic 3D, New York, New York 
 

In 2004, Magnetic Media entered the digital signage industry focusing on 2D digital media networks. In 2006, the 
company sold its 2D media networks to pursue 3D digital media solutions using Magnetic’s newly acquired and 
proprietary technology. In digital signage, auto-stereoscopic 3D, or “without glasses,” is created by interlacing 
multiple channels of the same content (still or video) that are captured at slightly different perspectives and 
combined into one final composite image that is seen as three dimensional by the viewer. In the past, patrons could 
experience 3D content only with the use of glasses, which was done by using the familiar red-and-blue glasses 
know as “anaglyph”. Now, with the advent of high-definition displays and fast graphics processors and the aid of 
strategically placed barriers or lenses in front of the display, the interlacing is done at the screen level, thus negating 
the need for glasses. The screen is wearing the glasses so the viewer doesn’t have to. Hardware and graphics 
accelerator requirements are higher for 3D applications and will vary based on the display hardware technology and 
content file format and size. Typical 3D player 
requirements for compressed content applications are 
Intel Core 2 Duo E8400, 4Gb RAM, 3D graphics 
adapter with a minimum of 1025Mb of memory 
(Nvidia preferred), fast bus speed, and DVI output. In 
3D network management, store and forward networks 
solutions and scheduling software can be configured 
for two tier server/client systems or multi-tier systems 
using either Windows XP or Windows Server 2003 
(within the limits of those operating systems). This 
scheduling or transmission system, as in 2D networks 
can become complex. 
 

Magnetic 3D’s “Enabl3D” system 
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Tangible, Embedded and Embodied Interaction Conference 
January 25-27, 2010, Cambridge, Massachusetts 

 

In the second of two reports, Phillip Hill covers presentations from National University of Singapore, 
University of Sussex, The University of Tokyo, Queen’s University, Carnegie Mellon 

University/JST/ERATO, and Indiana University 
 

 
 

A 6DoF Fiducial Tracking Method Based on Topological Region Adjacency and Angle Information for 
Tangible Interaction 
Hiroki Nishino, National University of Singapore, Singapore 
 

In this paper, the university describes a new method for camera-based fiducial tracking. The new method is based 
on the combination of topological region adjacency and angle information, where as related methods by RAG 
target, D-Touch, and reacTIVision are based on the uniqueness of the topological region adjacency structure. Such 
a combination of the topological region adjacency and angle information enables a wider unique ID range, while 
maintaining the merit of fast and robust fiducial tracking in the topology-based approach. The method makes it 
possible to obtain the 6 degrees-of-freedom (6DoF). Such problems of a narrow unique ID range and lack of 6DoF 
information have been the main defects in most systems based on the topological region adjacency approach, when 
compared to other fiducial tracking methods. 
 

Camera-based fiducial tracking has been widely used as a method to implement tangible interaction systems. While 
markerless object detection techniques that utilize SIFT and its family are rapidly gaining popularity among 
augmented reality community, marker-based fiducial tracking techniques still maintain a considerable importance 
for tangible interaction. Marker-based fiducial tracking can achieve considerably faster processing speed and easily 
identify a large number of the objects with their own unique IDs than currently available markerless tracking 
techniques. Such features of marker-based tracking are quite important for tangible interactive systems, e.g. to 
detect quick user gestures that are applied to many tangible objects at once. Among many fiducial tracking systems, 
reacTIVision and D-Touch have been rapidly gaining popularity among tangible interaction applications. Both of 
them are based on the topological region adjacency approach. 
 

To improve the topology-based approach for better use in tangible interaction, the university developed a novel 
method that combines topological region adjacency and angle information between regions inside a marker. The 
new method can extend the unique ID range much wider and enable 6DoF pose estimation, while maintaining the 
merits of the fast processing speed and the robustness of a topology-based approach. 
 

 
 

The method is based on the combination of the topological region adjacency and angle information. Since the method 
is based on the topological region adjacency of black/white images, it is required to binarize and segmentize image 

input to obtain topological structures. Images from each phase: input image, gray scaling, binarization, and detection 
(from left to right). 
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A Robust and Accurate 3D Hand Posture Estimation Method for Interactive Systems 
Emi Tamaki, The University of Tokyo, Tokyo, Japan 
 

In this paper, a new 3D hand posture estimation system using a single camera and three interactive systems is 
introduced. Existing hand gesture recognition systems estimate the hand’s 3D models based on image features such 
as contour or skin texture. However, it is difficult to estimate the wrist rotation because the contour and the texture 
data do not have enough information to distinguish the hand’s sides. To solve this problem, the researchers propose 
a new 3D hand posture estimation system that uses data of nail positions. Nail positions are an important factor to 
recognize the hands’ sides. Using nail positions, it becomes possible to detect whether the camera is facing palm or 
dorsum. In addition, nail areas can be robustly extracted from a skin area by a simple image processing technique. 
The proposed system uses a database that consists of data sets of the hand’s contour, the nail positions, and finger 
joint angles. To estimate the hand posture, the system first extracts the hand’s contour and the nail positions from 
the captured image, and searches for a similar data set from the database. The system then outputs the finger joint 
angles of the searched data set. The experimental results show high accuracy in the hand posture estimation with 
wrist rotation. 

 
 

System outlines: (a) a construction of a database; (b) a hand gesture estimation 
 

DisplayObjects: Prototyping Functional Physical Interfaces on 3D Styrofoam, Paper or Cardboard Models 
Eric Akaoka, Tim Ginn, and Roel Vertegaal, Queen’s University, Kingston, Ontario  
 

This paper introduces DisplayObjects, a rapid prototyping workbench that allows functional interfaces to be 
projected onto real 3D physical prototypes. DisplayObjects uses a Vicon motion capture system to track the 
location of physical models. 3D software renditions of the 3D physical model are then texture-mapped with 
interactive behavior and projected back onto the physical model to allow real-time interactions with the object. The 
paper discusses the implementation of the system, as well as a selection of one and two-handed interaction 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

45 

techniques for DisplayObjects. It concludes with a design case that comments on some of the early design 
experiences with the system. The first component of the system consists of physical models, made out of Styrofoam 
or cardboard and painted with reflective ink such that they can serve as a projection surface. The second component 
is a programming tool called the Palette. It contains interaction styles and interactive skins that can be used as 
design elements to be projected onto the physical models. Figure 1 shows a user holding a physical object in his left 
hand and a palette in his right hand. All physical objects, including the index fingers of the user, are augmented 
with retro-reflective markers denoting the unique shape of the object. These markers are registered by a Vicon 
motion capture system, which tracks the location of each marker in 3D throughout the workspace, with an accuracy 
in the millimeter range. Users can move elements on the surface of the physical model by touching them while in 
edit mode, and then dragging their finger on the surface of the physical model. 
 

 
 

Figure 2: User moving keyboard element in place onto a physical object with a Motorola Q skin 
 

Input Devices for the Intuitive Control of Composition and Editing for Digital Music 
Chris Kiefer, University of Sussex, Brighton, England 
 

This paper falls under the banner of composition and editing interfaces for digital musicians. Three new input 
devices are presented that share the aim of providing a fluid, intuitive and detailed method of control for musicians. 
The first system, named Phalanger, uses computer vision algorithms to track hand movement, and uses artificial 
intelligence techniques to interpret the tracking data. The other two are graspable interfaces that use arrays of 
sensors and AI techniques to interpret fine-grained hand manipulation. Phalanger is currently undergoing 
evaluation using a longitudinal technique based on Gaver’s cultural probe.  
 

   
 

Phalanger’s gesture recognition system. Phalanger is designed for segmenting and recognizing discrete gestures from 
a continuous stream of hand motion, with an emphasis on detailed control. 
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Spatial Sketch: Bridging Between Movement and Fabrication 
Karl D. D. Willis, Carnegie Mellon University, Pittsburgh, Pennsylvania 
Juncong Lin, Jun Mitani, and Takeo Igarashi, JST/ERATO, Tokyo, Japan 
 

Spatial Sketch is a 3D sketch application that bridges between physical movement and the fabrication of objects in 
the real world via cut planar materials. This paper explores the rationale and details behind the development of the 
Spatial Sketch application, and presents observations from user testing and a hands-on lampshade design workshop. 
Finally it reflects on the relevance of embodied forms of human computer interaction for use in digital fabrication. 
Slices created from a sketch can then be used to create real world objects through digital fabrication. Planar 
materials such as wood, cardboard, and acrylic can be cut with a laser cutter to quickly create a real world 
manifestation of the 3D sketch. As part of the research they conducted a case study using Spatial Sketch to create 
slice-based lampshade designs. As lampshades can take almost any form they envisioned the organic nature of 
human movement would be well suited and accentuated by illumination. To create a lampshade the user specifies 
variables such as the type of material, dimensions of the light fitting, and the desired size to quickly output a 
lampshade pattern for fabrication. The form of the lampshade is based on a series of radial slices following the 
outline of the sketch as derived by a “sketch soup” algorithm. This method provided a convenient and structurally 
sturdy way of wrapping around the light. The inside area is then hollowed out to fit the light inside, support tabs 
added, and a base plate pattern created to combine the individual parts. The illustrations show the lampshade 
creation process.  

 
Creating a lampshade with Spatial Sketch. (A) The original 3D sketch. (B) Radial slices of the sketch. (C) Laser cut 

slices of card. (D) The final set of parts before assembly. (E) The final assembled lampshade. 
 

SKIN: Designing Aesthetic Interactive Surfaces 
Heekyoung Jung, Youngsuk L. Altieri, and Jeffrey Bardzell, Indiana University,  Bloomington, Indiana 
 

In this paper the researchers propose SKIN as an interdisciplinary design approach for sophisticated interactive 
surfaces, with an emphasis on their meanings and aesthetic qualities. SKIN (Surface Kinetics Interface) aims at 
integrating concept-driven design process and exploratory critical engagement with forms and materials into current 
user-centered design approaches in HCI research. The procedures of developing three design concepts and 
prototyping one of them – an interactive lampshade – are described in detail to illustrate the proposed approach. 
The narrative of the design process is followed by a pilot study and designer reflection, suggesting the broader 
epistemological and methodological implications of this kind of approach. The researchers searched for proper 
materials to seamlessly turn the lampshade inside out. They originally attempted to control the surface change by 
utilizing SMA (Shape Memory Alloy). They did however, experience considerable difficulty controlling the motion 
in a fluid and consistent manner as well as adapting the structure to respond to human voices since SMAs were 
originally designed to respond to immediate temperature changes. They found that dividing the whole lampshade 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

47 

into six units and inserting motors to rotate each unit inward or outward is far more functional and produces the 
desired outcome (see photos). The user’s voice triggers the motors controlling the lampshade meaning that the user 
sees the surface changing in real time. The microphone picks up the ambient sound and controls the range of 
rotation, which is directly determined by the sound level. The sound was processed using “Pure Data” and motors 
were controlled using Arduino. 
 

 
 

Interactive prototype 

 
>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<< 
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Stereoscopic Displays and Applications Conference 
January 18-20, 2010, San Jose, California 

 

Phillip Hill covers presentations from RWTH Aachen University, SeeFront GmbH, Toshiba Corporation, 
US Army Research Laboratory/Polaris Sensor Technologies/Rockwell Collins/Foster-Miller/Concurrent 
Technologies Corp, The University of Western Australia, Japanese Ergonomics National Committee, 

Screen’s Edge, and Mid Sweden University 
 

 
 
Performance of Scalable Coding in Depth Domain 
Mårten Sjöström, and Linda S. Karlsson, Mid Sweden University, Sundsvall, Sweden 
 

Common autostereoscopic 3D displays are based on multi-view projection. The diversity of resolutions and number 
of views of such displays implies a necessary flexibility of 3D content formats in order to make broadcasting 
efficient. Furthermore, distribution of content over a heterogeneous network should adapt to an available network 
capacity. Present scalable video coding provides the ability to adapt to network conditions; it allows for quality, 
temporal and spatial scaling of 2D video. Scalability for 3D data extends this list to the depth and the view 
domains. The researchers have introduced scalability with respect to depth information. Their proposed scheme is 
based on the multi-view-plus-depth format where the center view data are preserved, and side views are extracted 
in enhancement layers depending on depth values. They investigated the performance of various layer assignment 
strategies: number of layers, and distribution of layers in depth, either based on equal number of pixels or histogram 
characteristics. They further considered the consequences to variable distortion due to encoder parameters. The 
results are evaluated considering their overall distortion verses bit rate, distortion per enhancement layer, as well as 
visual quality appearance. Scalability with respect to depth (and views) allows for an increased number of quality 
steps; the cost is a slight increase of required capacity for the whole sequence. The main advantage is, however, an 
improved quality for objects close to the viewer, even if overall quality is worse. In the present paper they consider 
scalability with respect to depth information on top of the view scalability, which allows for an increased number of 
quality steps depending on accessible network capacity. The proposed scheme is based on the multi-view-plus-
depth format (see illustration) where the center view data are preserved, whereas side views are extracted in layers 
depending on depth values. They introduce two new schemes to improve assignment of pixels to the enhancement 
layers based on distribution of depth information. Furthermore, they investigate how these layer assignment 
strategies affect the performance of this scalability approach. In particular, they evaluate the number of layers, as 
well as the distribution of layers in depth. The consequences to variable distortion due to the choice of encoder 

parameters are also considered. The results are 
evaluated considering bit rate versus distortion, 
quality per enhancement layer, as well as visual 
quality appearance. In addition, the scheme’s 
flexibility is evaluated with respect to its increased 
use of network resources when transmitting all layers. 
 

Multi-view plus depth consists of multiple pairs of 
color video and depth of one scene. In this case 
eight cameras positioned on a straight line with 

view 4 as the center. 
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Application of Integral Imaging Autostereoscopic Display to Medical Training Equipment 
Hiroyuki Nagatani, Toshiba Corporation, Kawasaki, Japan 
 

The researchers applied an autostereoscopic display based on the integral imaging method (II method) to training 
equipment for medical treatment in an attempt to recover the binocular vision performance of strabismus or 
amblyopia (lazy eye) patients. This report summarizes the application method and results. The point of the training 
is to recognize parallax using both eyes. The strabismus or amblyopia patients have to recognize the information on 
both eyes equally when they gaze at the display with parallax and perceive the stereo depth of the content. 
Participants in this interactive training engage actively with the image. As a result, they are able to revive their 
binocular visual function while playing a game. Through the training, the observers became able to recognize the 
amount of parallax correctly. In addition, the training level can be changed according to the eyesight difference 

between a right eye and a left eye. As a result, they 
ascertained that a practical application of the II method for 
strabismus or amblyopia patients would be possible. 
 

An example of a training image. All instances of design S 
have the same design. However, the design indicated by a 
blue line and the design indicated by a yellow line have 
different stereo depth (parallax). Blue is -1cm for this 

figure and yellow is +2cm from it. Therefore, if the 
viewer selects one of the design S indicated by a blue line 

and one of the design S indicated by a yellow line, the 
answer is incorrect. 

 
“What Every Surgeon Wants” – Practical Aspects on the Use of Stereoscopic Applications  
Justus Ilgner, Slavomir Biedron, and Martin Westhofen, RWTH Aachen University, Aachen, Germany 
 

Many operative specialties rely on the use of microscopes and endoscopes for visualizing operative fields in 
minimally invasive or microsurgical interventions. Conventional optical devices present relevant details only to the 
surgeon or one assisting professional. Advances in information technology have propagated stereoscopic visual 
information to all operative theatre personnel in real time, which, in turn, adds to the load of complex technical 
devices to be handled and maintained in operative theatres. In the last six years, people have been using 
conventional (SD, 720x576 pixels) and high definition (1280x720 pixels) stereoscopic video cameras attached to 
conventional operative microscopes either in parallel to direct visualization of the operative field or as all-digital 
processing of the operative image for the surgeon including all other staff. General acceptance of stereoscopic 
display technology is high as all staff members are able to share the same visual information. The use of stereo 
cameras in parallel to direct visualization or as the only visualization device mostly depended on image quality and 
personal preference of the surgeon. Predominant general factors are robustness, ease of use and additional time 
consumption imposed by setup and handling. Visual comfort was noted as moderately important as there was wide 
variability between staff members. Type of display used and 
post-processing issues were regarded as less important. Time 
delay induced by the video chain was negligible. The additional 
information given by stereoscopic video processing in real time 
outweighs the extra effort for handling and maintenance. 
However, further integration with existing technology and with 
the general workflow enhances acceptance especially in units 
with high turnover of operative procedures. 
 

Setting in the operation theatre. Assisting nurse (left) 
operating a microscope with camera head under drapes 

(star), and stereo display (right). 
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A New AS-Display as Part of the MIRO Light Weight Robot for Surgical Applications 
Christoph M. Grossmann, SeeFront GmbH, Hamburg, Germany 
 

The DLR MIRO is the second generation of versatile robot arms for surgical applications, developed at the Institute 
for Robotics and Mechatronics at Deutsche Zentrum für Luft- und Raumfahrt (DLR) in Oberpfaffenhofen, 
Germany. With its low weight of 10kg and dimensions similar to those of the human arm, the MIRO robot can 
assist the surgeon directly at the operating table where space is scarce. The planned scope of applications of this 
robot arm ranges from guiding a laser unit for the precise separation of bone tissue in orthopedics to positioning 
holes for bone screws, robot assisted endoscope guidance and on to the multi-robot concept for endoscopic 
minimally invasive surgery. A stereo-endoscope delivers two full HD video streams that can even be augmented 
with information, e.g. vectors indicating the forces that act on the surgical tool at any given moment. SeeFront’s 
new autostereoscopic 3D display SF 2223, being a part of the MIRO assembly, will let the surgeon view the stereo 
video stream in excellent quality, in real time and without the need for any viewing aids. The presentation provides 
an insight into the principles at the basis of the SeeFront 3D technology and how they allow the creation of 
autostereoscopic display solutions ranging from smallest “stamp-sized” displays to 30-inch desktop versions, which 
all provide comfortable freedom of movement for the viewer along with excellent 3D image quality. The 
MiroSurge brief asked for an AS-display so that the surgeon would not have to wear special 3D glasses. Also 
he/she should be able to move in front of the display in all three directions of space without losing the correct 3D 
image. While in the last 10 to 15 years there have been many attempts to develop AS-displays, the options today 
are still somewhat limited to find a glasses-free 3D display that meets even the most basic expectations of a 
potential user. SeeFront was asked to provide a glasses-free 3D display because the company’s AS-displays have a 
number of features which meet the 
needs of MiroSurge and which cannot 
be found in a similar way in any other 
AS-display solution today. 
 

The concept of MiroSurge is 
modular: up to three MIRO robot 
arms with different instruments 

dedicated for specific tasks can be 
mounted on the platform. Usually 

one of the arms bears the endoscope 
(the transparent one here), the other 

two are equipped with surgical 
instruments. 

 

 
 

This prototype shows how a 17-inch notebook can be converted into a SeeFront 3D display solution on the spot. Only a 
SeeFront 3D enabled software (e.g. a 3D media viewer or a 3D gaming driver) has to be installed. After that the light weight 

“3D overlay” can be attached to the screen, and the user is ready to enjoy his/her favorite application in genuine 3D. The 
notebook’s frame camera is used by the tracking application to monitor the viewer’s position. 
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3D Vision Upgrade Kit for the TALON Robot System 
Andrew Bodenhamer, and Bradley Pettijohn, US Army Research Laboratory, Fort Leonard Wood, Montana 
J. Larry Pezzaniti, Richard Edmondson, Justin Vaden, Brian Hyatt, James Morris, and David Chenault, Polaris 
Sensor Technologies, Huntsville, Alabama; Joe Tchon, and Tracy Barnidge, Rockwell Collins, Inc., Cedar 
Rapids, Iowa; Seth Kaufman, Foster-Miller, Inc., Waltham, Massachusetts; David Kingston, and Scott Newell, 
Concurrent Technologies Corp., Fort Leonard Wood, Montana 
 

In September 2009 the Fort Leonard Wood Field Element of the US Army Research Laboratory - Human Research 
and Engineering Directorate, in conjunction with Polaris Sensor Technologies and Concurrent Technologies 
Corporation, evaluated the objective performance benefits of Polaris’ 3D vision upgrade kit for the TALON small 
unmanned ground vehicle (SUGV). This upgrade kit is a field-upgradable set of two stereo-cameras and a flat panel 
display, using only standard hardware, data and electrical connections existing on the TALON robot. Using both 
the 3D vision system and a standard 2D camera and display, ten active-duty army soldiers completed seven 
scenarios designed to be representative of missions performed by military SUGV operators. Mission time savings 
(6.5% to 32%) were found for six of the seven scenarios when using the 3D vision system. Operators were not only 
able to complete tasks quicker but, for six of seven scenarios, made fewer mistakes in their task execution. 
Subjective soldier feedback was overwhelmingly in support of pursuing 3D vision systems, such as the one 
evaluated, for fielding to combat units. The results of this experiment indicate that the 3D vision upgrade kit 
benefits robotics system operators and improves performance of certain tasks. Increased depth perception in 3D 
resulted in improved situational awareness, which in turn increased performance quality (participants performed 
tasks faster with fewer errors) compared to 2D. However, this improvement was not universal among all 
participants and tasks. Thus, it is important to maintain the ability to switch between 2D and 3D modes. Due to 
interest generated within the US Army Maneuver Support Center of Excellence and the Robotic Systems Joint 
Program Office after this testing, this 3D Vision Upgrade Kit for the TALON robot is currently undergoing 
independent military utility assessment by the Maneuver Support Center of Excellence Battle Lab with the potential 
result of near-term transition and fielding to combat units. 
 

     
 

TALON robot with the Polaris 3D vision system, including two sets of stereoscopic cameras; Soldier using the 
TALON operator control unit equipped with the Polaris 3D display. The operator is wearing polarized glasses. 

 

Standardization Based on Human Factors for 3D Display: Performance Characteristics and Measurement  
Shin-ichi Uehara, Hiroyasu Ujike, Goro Hamagishi, Kazuki Taira, Takafumi Koike, Chiaki Kato, Toshio Nomura, 
Tsutomu Horikoshi, Ken Mashitani, Akimasa Yuuki, Kuniaki Izumi, Yuzo Hisatake, Naoko Watanabe, Naoaki 
Umezu, and Yoshihiko Nakano, Japanese Ergonomics National Committee, Tokyo, Japan 
 

The Japanese Ergonomics National Committee is engaged in international standardization activities for 3D 
displays. They consider that for a sound development of the 3D display market, the standards should be based on 
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not only mechanisms of 3D displays, but also human factors for stereopsis. However, they think that there is no 
common understanding on what the 3D display should be and that the situation makes developing the standards 
difficult. In this paper, to understand the mechanism and human factors, they focus on a double image, which 
occurs in some conditions on an autostereoscopic display. Although the double image is generally considered as an 
unwanted effect, they consider that whether the double image is unwanted or not depends on the situation and that 
there are some allowable double images. They tried to classify the double images into the unwanted and the 
allowable in terms of the display mechanism and visual ergonomics for stereopsis. The issues associated with the 
double image are closely related to performance characteristics for the autostereoscopic display. They also propose 
performance characteristics, measurement and analysis methods to represent interocular crosstalk and motion 
parallax. As shown in Figure (a), when each eye sees only each image correctly, of course, stereopsis can be 
obtained. If only one eye sees the double image, as shown in Figure (b), the mixed image of stereoscopic and 2D 
images are perceived. This case is quite different from the case in Figure (c) where the stereoscopic and 
pseudoscopic images are overlapped with an unequal ratio. In general, Figure (c) is familiar, and is considered to be 
unsuitable for stereopsis. The experiment results show that the view of Figure (b) is more comfortable than that of 
Figure (c), and suggests that in Figure (b) visual fatigue caused by stereoscopic images (VFSI) does not increase 
relatively. The double image is caused by leakage of the stereoscopic image for one eye to the other. For indicating 
the leakage the characteristic called crosstalk is often used. “3D crosstalk” or “interocular crosstalk” is also used. 
Generally, lower crosstalk means that leakage of unwanted image is smaller. In the two-view display, the crosstalk 
can be used for representing pseudoscopy, and in this case the crosstalk is over 100%. The crosstalk can be 
calculated on each eye. This is useful for representing the case in Figure (c). When the crosstalk on both eyes is 
under 100%, larger crosstalk causes VFSI to increase due to the confusion caused by mixed images of stereoscopic 
and pseudoscopic images. Around 100%, VFSI is reduced, because both eyes see the same double image, that is, 
the 2D image (the left and right images mixed). In this situation, no parallax is observed. When the crosstalk is over 
100%, due to the confusion caused by pseudoscopic images, VFSI increases. On the other hand, when the crosstalk 
on only one eye is 0%, increase in the crosstalk on the other eye will be considered not to cause VFSI to increase, 
as also mentioned in Figure (b). The case in Figure (b) can be generated in an enhanced design where the lobe 
angle is widened. At a certain position, the left eye sees only the left image, while the right eye sees the double 
image. This is not so unsuitable for stereopsis because of not causing pseudoscopy though the double image 
causing pseudoscopy is not appropriate. 
 

 
 

Kinds of double images on a two-view display 
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Stereoscopic Filming for Investigating Evasive Side-stepping and Anterior Cruciate Ligament Injury Risk 
Marcus J.C. Lee, Paul Bourke, Jacqueline A Alderson, David G Lloyd, and Brendan Lay 
The University of Western Australia, Crawley, Australia  
 

Non-contact anterior cruciate ligament (ACL) injuries are serious and debilitating, often resulting from the 
performance of evasive sides-stepping (Ssg) by team sport athletes. Previous laboratory based investigations of 
evasive Ssg have used generic visual stimuli to simulate realistic time and space constraints that athletes experience 
in the preparation and execution of the maneuver. However, the use of unrealistic visual stimuli to impose these 
constraints may not be accurately identifying the relationship between the perceptual demands and ACL loading 
during Ssg in actual game environments. The paper proposes that stereoscopically filmed footage featuring sport 
specific opposing defender/s simulating a tackle on the viewer, when used as visual stimuli, could improve the 
ecological validity of laboratory based investigations of evasive Ssg. Due to the need for precision and not just the 
experience of viewing depth in these scenarios, a rigorous filming process built on key geometric considerations 
and equipment development to enable a separation of 6.5cm between two commodity cameras had to be 
undertaken.  
 

A Historical Look at Research into the Human Visual System and its Current Application toward 3D Video  
Keith Elliott, Screen’s Edge LLC, Plano, Texas 
 

The human visual system is extremely powerful, but has characteristics that we can exploit to efficiently store and 
distribute 3D information. Similar to the basis for chroma sub-sampling, we can reduce the amount of video data 
needed for storage and distribution by taking advantage of our body’s own limitations. In the late 1980s, 
researchers at the New York Institute of Technology analyzed how humans perceive video detail and determined 
that the human visual system does not detect fine detail equally in all directions. Advantages and disadvantages 
compared to the other 3D formats are presented and tools that enable individual testing of this technique will be 
identified and discussed. CE manufacturers and retailers hope that 3D material will ignite a demand for new 3D 
Blu-ray players and 3D-compatible HDTVs. Studios and broadcasters view 3D as a way to grow their revenue 
streams and perhaps even extract an additional premium for the new content. For this market to accelerate, 3D 
encoding standards are certainly needed for retail-based delivery, i.e., high-definition Blu-ray discs. Retail 
imperatives will force these discs, and new Blu-ray players, to playback both the 2D and 3D versions from the same 
disc, requiring ~50% more space to store the movie. This is an acceptable burden for Blu-ray, but cable, satellite, 
and Internet-based providers have their own distribution methods and playback devices. Taking advantage of the 
characteristics of the human visual system by using quincunx-based storage and distribution offers a viable solution 
to these challenges.  
 

The Blu-ray Disc Association (BDA) recently announced their final 3D specification and, based on recent press 
reports, the BDA appears to be endorsing the 2D+Delta format 10. In 2D+Delta, a single, full-view video is stored 

(for example, the left-eye view). Even though the right view is not 
stored, the differences between the left and right views are stored 
as a “delta” view. The figure shows a simulated 3D set of left and 
right views (Figure a) and a matching set of left and delta views 
(Figure b). Since the two views of a 3D image are usually very 

similar, the differences are relatively small, as evidenced by the 
large amount of “black” space in the delta view. This allows the 

delta view to be compressed much smaller than the right view and 
yet retain the information required to restore both views to their 

original image quality. Some proponents of 2D+Delta have 
estimated that the additional storage required for this delta view 

is ~50% of a normal image. But even though it requires more 
storage than a single quincunx-based 3D file, 2D+Delta will 

usually use much less space than two complete images. 
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SIGGRAPH Asia 
December 16-19, 2009, Yokohama, Japan 

 

Phillip Hill covers summaries from University of California Design/Media Arts, MIT Media Lab/ 
Brown University, Immersion SAS, New York University, and The University of Tokyo 

 

 
 

Optical Handlers – eeyee 
Chi Man Siu, University of California Design/Media Arts, Los Angeles, California 
 

“Optical Handlers – eeyee” is an optical device that dissects embodied visual experience with a simple tool set: 
LCDs and cameras. It literally splits users’ vision into two and relocates it onto their hands separately. The 
extended vision, along with the mobility of the hands, makes it possible for users to observe the world from a 
different perspective: through the limbs. Instead of splitting vision into just left and right, eeyee treats each split 

stereoscopically, so users experience a double mobile real-time 
stereoscopic vision, which has a redundant reality that raises an 
interesting question, says the author: “Aren’t we living in a 3D 
world already? Or are we?” When users wear this device, their 
experience is completely alienated. They have to manipulate their 
bodies and invent new ways to cope with their surroundings. Two 
peeking holes in the face of the goggles allow bystanders to see 
what eeyee is looking at. As eeyee awkwardly moves around and 
learns about its environment, it draws a tremendous amount of 
attention and curiosity. Eventually, it bursts the social bubble with 
its friendly and funny alien look. Once someone is encouraged to 
come closer and peek into eeyee’s eyes, laughter follows. 
Essentially, eeyee blinds the users and heightens their senses to 
create a tension between the user and other human beings. 
 

eeyee makes people come to terms with their environment 
 

The Cubtile: 3D Multi-touch Brings Virtual Worlds into the User’s Hands 
Jean-Baptiste de la Rivière, Emmanuel Orvain, Cédric Kervégant, and Nicolas Dittlo 
Immersion SAS, Bordeaux, France 
 

This demonstration combines the Cubtile, a new 3D multi-touch device that expands tactile input from surface-only 
interaction to full-volume manipulation, with an augmented-reality-like setup that blends interaction and 
visualization spaces to put 3D objects between the user’s hands. While multi-touch technology offers many 
advantages, it is mostly restricted to 2D interaction. On the other hand, interaction with 3D environments is still an 
active research area looking for more effective input devices and techniques. The Cubtile consists of five multi-
touch surfaces assembled into a fixed-position cube (the cube sits on the sixth side). Its cubic shape materializes the 
axis of the 3D world, which appears enclosed within the device and allows users to map classical multi-touch 
gestures in the 3D space. The project’s main innovation is in the augmented-reality-like setup into which the 
Cubtile is integrated. Unlike typical uses, where the Cubtile stands in front of a display, it is now integrated into a 
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solution that displays the object through a mirror, which reflects the back of the Cubtile and the 3D object directly 
into it, so the manipulated 3D object appears through this hidden side of the Cubtile, right between the reflection of 
the user’s hands. Because the Cubtile can map classical multi-touch gestures and combinations of them to 3D 
transformations, users see their reflected hands around the 3D object and the virtual model following their finger 
motions. They can also perform a special gesture (fast upward translation on both lateral sides) that moves the 3D 
object out of the Cubtile, just above the reflection, and provides more room to manipulate the model. This 
experience fulfills the requirements of the primary targeted users in museums and the cultural heritage domain, who 
want to offer their visitors interactive, “hands-on” visualizations of their protected objects. The demonstration’s 
main 3D object is an ancient Egyptian statuette, complemented with other cultural heritage objects and architecture 
samples. It combines interaction and visualization techniques for a better understanding of 3D worlds. 
 

 
 

The Cubtile consists of five multi-touch surfaces assembled into a fixed-position cube (the cube sits on the sixth side) 
 

BiDi Screen: A Thin, Depth-Sensing LCD for 3D Interaction Using Light Fields 
Matthew Hirsch, Henry Holtzman, and Ramesh Raskar, MIT Media Lab, Cambridge, Massachusetts 
Douglas Lanman, Brown University, Providence, Rhode Island  
 

An LCD screen is transformed into a BiDi (bidirectional) screen to support 2D multi-touch and walk-up 3D gesture 
interaction. An image sensor placed a small distance behind an LCD forms a mask-based light-field camera, 
allowing passive depth estimation. The BiDi screen also supports novel mixed-reality rendering with external light-
emitting widgets that light a virtual scene. The BiDi Screen, inspired by emerging LCDs that use embedded optical 
sensors to detect multiple points of contact, is capable of both image capture and display. The project explores the 
spatial light-modulation capability of LCDs to allow dynamic mask-based scene capture without interfering with 

display functionality. The system alternately 
switches between a display mode showing 
traditional graphics and a capture mode in which 
the backlight is disabled, and the LCD displays a 
pinhole array or an equivalent tiled-broadband 
code. The BiDi screen captures an array of images 
equivalent to that produced by an array of 
cameras spanning the display surface. The 
recovered multi-view orthographic imagery is 
used to passively estimate scene depth, supporting 
real-time 3D gesture interaction. 

 

The BiDi screen captures an array of images 
equivalent to that produced by an array of 

cameras spanning the display surface 
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Lumarca 
Matthew Parker, New York University, New York, New York 
 

Lumarca (Latin for “light box”) is a truly volumetric display that allows viewers to see three-dimensional images. 
The system requires only a computer, a projector, and common materials found at most hardware stores. It is an 
attempt to put the power of true volumetric display in the hands of do-it-yourself artists. With the advent of the 
motion picture, flat representations became dynamic and able to simulate motion for the human eye. Over time, 
through films, television, and animation, the range of dynamic 2D content has expanded, but there has been much 
less progress in production of dynamic 3D content. Because it is simulated content rendered on a flat screen, the 
image does not change as the viewer’s position changes. Perspective is set by a virtual camera inside the program, 
and perspective changes only when the camera is moved. Multiple viewers share the same perspective, even though 
they are not in the same position relative to the image. Recent advances in volumetric displays have moved these 
displays from the realm of science fiction to reality, but they are still very limited and very expensive. One 

technique involves pulsed infrared lasers and plasma. Another 
involves a rotating LED grid that changes as the surface 
rotates and relies on the persistence of vision to create the 
illusion of a 3D image. Lumarca is a volumetric display that is 
well within reach of the DIY enthusiast. It uses affordable 
materials and comes with an extensive open-source library that 
combines calibration and construction processes to reduce 
construction effort. This library also makes it easy to produce 
content to display on any Lumarca. 
 

Lumarca is a volumetric display for the DIY enthusiast 
 

Volume Slicing Display 
Alvaro Cassinelli, and Masatoshi Ishikawa, The University of Tokyo, Tokyo, Japan 
 

The Volume Slicing Display enables interactive exploration of volumetric data (for example, medical images) using 
a piece of plexiglass (or paper) that functions both as a control interface and a passive, untethered projection screen. 
This experimental interface may one day enable teams of experts (surgeons, geologists, designers, architects) to 
explore 3D virtual objects as if they co-exist in the physical space, and explore them interactively using simple 
pieces of paper. With the Volume Slicing Display, radiologists would be able to retrieve a certain amount of three-
dimensionality from a flat X-ray plate at any time, by just touching certain portions of the passive, untethered 
screen and freely manipulating it above a calibrated projector. The interface could also solve another important 
issue: medical record confidentiality. Without the machine, the piece of paper will only show an undecipherable 
barcode. This project highlights several interesting possibilities, including development of an “origami-like” user 
interface, in which the shapes and folds of the flexible screen are interpreted by the machine as specific display 
commands. In the near future, the 
system will include finger tracking 
over the surface, which could 
enable annotation and trajectory 
tracing (surgical paths, for 
example) in space. 
 

This project includes the 
development of an “origami-like” 
user interface, in which the shapes 
and folds of the flexible screen are 

interpreted by the machine as 
specific display commands 
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Virtual Reality Continuum and its Applications in Industry 
December 14-15, 2009, Yokohama, Japan 

 

In the second of two reports, Phillip Hill covers papers from Concordia University/McGill University, The 
Chinese University of Hong Kong, International Institute of Information Technology, The University of 

Electro-Communications/Tokyo University of Marine Science and Technology/Tokyo Institute of 
Technology/Utsunomiya University, and Seoul National University 

 

 
 
 

A Stereoscopic OpenGL-based Interactive Plug-in Framework for Maya and Beyond 
Miao Song, Serguei A. Mokhov, and Alison R. Loader, Concordia University, Montreal, Quebec  
Maureen J. Simmonds, McGill University, Montreal, Quebec 
 

In many 3D modeling and visualization tools, it is generally difficult to create well-composed stereoscopic 
animation because stereo previews cannot be seen in real-time. Unable to work interactively in stereo, modelers and 
animators must work with flat previews and subsequently perform software renders and compositing to preview the 
stereoscopic effect. The researchers propose an interactive plug-in based framework and a case-study user interface 
that uses it for the Maya 3D animation software to remedy this problem. The work is OpenGL-based and open-
source and they have designed it for extension to tools other than Maya. They present the first working iteration of 
the real-time stereoscopic multi-view visualization interface and its challenges. Despite starting with Maya 2009, 
which includes built-in stereoscopic support, the plug-in works for Maya 2008 and Maya 8 that did not support it 
natively; also the plug-in does not require the use of the graphics cards that support stereo buffers. Due to being 
based on OpenGL and the generality of the architecture, the framework can be included in any OpenGL application 
that wishes to do stereoscopy as either a plug-in or a library. It can also serve for educational purposes. The paper 
presented the initial iteration of the interface for real-time stereoscopic modeling within Maya as a MEL and C++ 

plug-in, with the Maya-
independent OpenGL core that 
can be used in other 3D 
modeling, animation, game 
engine, and medical VR tools. 
The researchers have released 
their code as open-source for 
the greater benefit to the 
community and to solicit 
feedback from other developers 
and stereo modelers and artists. 
 

Upon selecting “Apply and 
Close,” users get a Maya layout 
with four views: three standard 
ones, corresponding to the left, 

right, and center cameras, as well 
as a stereoscopic window 
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A Hand-held 3D Display System that Facilitates Direct Manipulation of 3D Virtual Objects 
Kai Ki Lee, Man Chuen Leung, Kin Hong Wong, and Ming Yuen Chang  
The Chinese University of Hong Kong, Hong Kong, China 
 

Digital 3D media has become more and more popular in recent years because of the availability of various 3D 
displaying devices. However, such 3D displaying devices are either limited in display size, mobility and weight. 
They can be extremely expensive too. In this paper, the researchers proposed a movable 3D display system, which 
uses a projector to project 3D display content onto ordinary cardboard without any special patterns printed on it or 
any special sensors attached to it. The 3D perception is created by motion parallax. That means the user can observe 
different views of the virtual 3D object by adjusting the orientation of the projected cardboard. Such a system can 
give users greater freedom of control such as the viewing angle and distance, so the user can directly manipulate the 
virtual objects without using other indirect pointing devices such as a mouse. At the same time, the size of the 
cardboard can be made to a size that fits one’s application. In the system, a projector-camera pair is calibrated and 
used as the tracking and projection system. It uses a 
vision-based algorithm to detect and track the display 
subsequent motion. Display content is then 
transformed, pre-warped and projected onto the 
cardboard. Experimental results show that the system 
can allow the user to view and directly manipulate a 3D 
virtual object on movable cardboard by using motion 
parallax. The illustrations show image frames from the 
captured video of rotational motion. When the 
cardboard moves from one position to another, one can 
observe different views of the 3D teapot model without 
distortion, the viewer perceives an illusion of a 3D 
object mounted on the cardboard. 
 

                                            Configuration of the system 
 

A View-Dependent, Polyhedral 3D Display 
Pawan Harish, and P. J. Narayanan, International Institute of Information Technology, Hyderabad, India 
 

This paper presents the design and construction of a simple and inexpensive 3D display made up of polygonal 
elements. It uses a per-pixel transformation of image and depth to produce accurate picture and depth map on an 
arbitrary planar display facet from any viewpoint. Though the facets are rendered independently, the image and 
depth for rays from the eye-point through the facet pixels is produced by the method. Thus, there are no artifacts on 
a facet or at facet boundaries. The method can be extended to any polygonal display surface as demonstrated using 
synthetic setups. The researchers also show a real display constructed using off-the-shelf LCD panels and 
computers. The display uses a simple calibration procedure and can be set up in minutes. Frame-sequential and 
anaglyphic stereo modes can be supported for any eye-orientation and at high resolutions. 
 

 
 

Left to right: dragon and moving boat in the 3D cube display; synthetic polyhedral displays: dragon in a 120-facet display, 
cathedral in a dodecahedral (12-facet) display, and a teapot model in a teapot-shaped display with 1024 facets 
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Making an Immersive Projection Environment with Our Living Room 
Naoki Hashimoto, The University of Electro-Communications, Tokyo, Japan; Kenji Honda, Tokyo University 
of Marine Science and Technology, Tokyo, Japan; Makoto Sato, Tokyo Institute of Technology, Tokyo, Japan; 
Mie Sato, Utsunomiya University, Utsunomiya, Japan 
 

Immersive projection technologies surrounding users with large and high quality images are fundamental elements 
in our near-future information society. However, such large projection systems are frequently based on large 
implementation and high-cost components like a special projector and screen. This situation limits users receiving 
the benefits with those technologies. Therefore, in this paper, the researchers propose a technique for changing our 
living rooms into an immersive projection environment. The surrounding images are projected with simple 
projection units with a convex mirror and projectors. The projected images are properly corrected in order to reduce 
geometric and luminance distortions. Pseudo wide view angle images generated with standard-sized images also 
leverage the projection environment effectively as an accessible entertainment space. This paper describes each 
technique, and shows some results. 
 

   
 

System layout with two projection units; Image projection on walls 
 

3D Face Model Reconstruction From Single 2D Frontal Image 
Seung-Yeob Baek, Byoung-Youn Kim, and Kunwoo Lee, Seoul National University, Seoul, South Korea 
 

Modeling a 3D face model that resembles a human face has been an important issue in computer graphics. A 
number of researchers have proposed various modeling methodologies to model the human face realistically. 
However, despite the fact that these methods give high-quality results, the time, cost, and labor required to generate 

such models by these methods are often high. In this paper, the researchers 
propose a fully automatic face modeling method that can rapidly create a 
realistic 3D face model on the basis of a single 2D image. They studied 200 
frontal facial images and captured their statistical shape variations. Using 
these properties, facial features were detected from the images. The depth 
information of the facial features was then estimated using an 
anthropometrical measurement database of human faces. Finally, by aligning 
the feature points three-dimensionally and interpolating them, a facial surface 
is generated. Finally, on these three-dimensional alignments of the facial 
features, a surface interpolating these feature points is created. As a result, 
the method obtains realistic 3D faces models of several individuals without 
effort. Further, the computational cost of this method was much lower than 
that of other methods. Thus, the method shows remarkably fast performance. 
 

Reconstructed 3D face models (right) from frontal images (left) 
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From June 1 to 3, 2010, the Seine-Saint-Denis department, just north of Paris, will host the 4th edition of 
Dimension 3, the International Forum on S-3D image (stereoscopic) and new images, on an historical 
and symbolic venue: the Pullman Dock at the Plaine Saint-Denis studios, at the heart of the French 
audio-visual and new media industry main place. 
 

A place for sharing, discovering and networking for companies who include S-3D into their 
development strategy but also for research labs, Dimension 3 2010 aims at being a must-attend event 
for engineers, producers, entrepreneurs, manufacturers and researchers on a variety of markets: 
cinema, TV, video games, communications, visualization, medicine… 
 

Dimension 3 2010 offers a number of highlights for all professionals: 
 

 36 conferences and workshops over 3 days, gathering some sixty international experts 
from all sectors (scientists, developers, producers, artists, engineers, manufacturers, 
technicians, directors). Three conference rooms including a 500-seat auditorium will 
accommodate attendees. 
 

 A 2,000+ m² exhibition area where manufacturers, publishers, contractors and producers 
will offer demonstrations and real-life product presentations. 

 

 A Campus featuring bilingual training sessions designed for an international public 
with a MEDIA certification in 2010. The MEDIA support will further develop the training 
program’s ambitions and objectives. (in 2009, the Campus had gathered trainees from the USA, 
Europe and Asia, offering a series of training sessions on S-3D from filming to screening). The training 
session will be held from May 24 to 28, 2010.  

 

 A film festival, Dimension 3 Festival, which in 2007 was the first international film 
event open to 3D films. In 2010 the festival further grows, now featuring a competition 
with 6 categories and 3 special prizes. The competing programmes (either the full version or 
clips) will be looped in a screening auditorium during the Forum. 
 

Dimension 3 also develops a S-3D learning section open to the public: 3D films will be screened 
as a part of 3Discovery. The event will tour several cinemas in Seine-Saint-Denis throughout June (5 
participating cinemas in 2009). A sponsored exhibition on the history of 3D will also be displayed in 
the cinemas’ halls. 
 

One of the area’s most beautiful exhibition venues! Dimension 3 2010 will take place in the 
Pullman Docks, a building located at the heart of the Plaine Saint-Denis studios, where filming crews, 
technical contractors and producers from French TV all work together. By selecting this venue, the 
Forum’s organizing team opted not only for a famous and prestigious location, but also for the comfort 
of a 3,200 m² area with easy access.  
 

About Dimension 3: Dimension 3, the International Forum on S-3D and new images, is organised by 
Avance Rapide Communication and sponsored by the General Council of Seine-Saint-Denis. 
 

www.dimension3-expo.com 
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IDW ’09 
December 9-11, 2009, Miyazaki, Japan 

 

In this second report, Phillip Hill covers this conference organized by The Institute of Image 
Information and Television Engineers, and The Society for Information Display, with papers from 

the 3D session. Presentations from NICT Universal Media Research Center (x2), Nippon 
Telegraph and Telephone Corporation, Helwan University, Seoul National University/Kyung Hee 

University, and Seoul National University 
 

 
 

Robust Pattern Matching Paradigm for Multi-View Imaging 
Sabri Gurbuz, and Sumio Yano, NICT Universal Media Research Center, Kyoto, Japan 
 

A fundamental approach of stereoscopic image formation for glasses-free autostereoscopic displays is to utilize 
parallel or toed-in multi-cameras, and pre-process the multi-view images before feeding them to a display system. 
This paper describes a novel pattern-matching paradigm for alignment of multi-view images captured by multi-
camera configurations. The illustration shows the parallel and toed-in (crossed optical axis) camera configurations 
for multi-view imaging. A comparative study showing the differences between toed-in and parallel camera 
configurations in shooting stereoscopic images is in H. Yamanoue, “The differences between toed-in camera 
configurations and parallel camera configurations in shooting stereoscopic images” (2006 IEEE International 
Conference on Multimedia and Expo). This paper, on the other hand, describes a pattern matching paradigm for 
multi-view image alignment for forming multi-view stereoscopic images. In contrast to multi-view imaging, some 
glasses-free 3D displays require both visual appearance and depth information of a scene for viewing in 3D. At 
NICT the researchers developed glasses-free autostereoscopic display technology that can work with multi-view 
images with minimal pre-processing from multiple cameras. The proposed system captures full natural dynamic 
scene with massive amounts of cameras. Therefore, it is important not to rely on complex 3D image processing 

methods. The digital alignment process may not be 
necessary if and only if all the cameras have identical 
internal parameters and in perfect toed-in configuration 
for a convergence point that may be set on the fly by 
the cinematographer. However, in practice, it is 
difficult to meet these conditions. Therefore, a digital 
alignment process is required. 
 

Parallel camera configuration (left) and toed-in 
camera configuration (right) 

 

In this work, a toed-in camera configuration is implemented by using an uncalibrated camera translated by a linear 
stage. A total of 31 multi-view images were captured from the scene. The separation between the first camera and 
the 31st camera positions was 69 centimeters. For evaluation purposes, a specific image point is manually selected 
in all 31 images as a ground truth. Then, the proposed and the cross-correlation methods were evaluated by 
comparing their results with the ground truth. The researchers have developed a mathematical approach to the 
pattern matching problem. The proposed algorithm has advantages over the conventional normalized cross-
correlation based similarity measure algorithm. It is noise robust, scale invariant, and rotation invariant.  
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Towards 3D Display and Multisensory Interfaces Based on Human Perceptual and Cognitive Mechanisms 
Hiroshi Ando, NICT Universal Media Research Center, Kyoto, Japan 
 

In a keynote address, Ando discussed multi-view 3D displays and multisensory interfaces which can be more 
natural and realistic to humans. He also described his investigation on human perceptual and cognitive mechanisms 
using psychophysical and brain activity imaging methods to explore more human-oriented information and 
communication technologies in the future. Ando’s lab has constructed a 72-inch multi-view 3D display based on a 
projector array that consists of more than 50 compact projectors and a special screen that can generate super multi-
views. They developed techniques to control the directions of rays emitted from more than 100 million pixels from 
the projector array in order to generate smooth motion parallax. The viewer can move his body around 1.5m at a 
viewing distance of 2.5m from the display to observe a smooth change in the scene. Each view has a resolution of 
full-HD (1920x1080 pixels) and its frame rate is 60Hz. For developing more natural displays and interfaces, we 
should not limit 3D displays to flat upright rectangular ones, Ando said. A flat 3D display is not suited for showing 
its contents from various viewpoints. The contents are difficult see from the side, the top, or the back of flat, upright 
3D displays. In the real world, if we want to see an object from behind, we can just move our body to the back of 
the object, or pick it up and turn it around. A cubic glasses-free 3D display called “gCubik” was designed to 
overcome such limitations in normal flat upright displays. The cubic display is handy as shown in Figure 1, and a 
3D object is observed within the cube from all 360-degree viewpoints. The viewer can simply grasp and turn the 
cubic display to see the object from different viewpoints, and several people around the display share the 3D image. 
 

To achieve such functions, all six faces of the cube are made up of 3.5-inch LCD panels, and IP (integral 
photography) lenses are attached to the LCD panels. Each IP lens panel is designed to achieve 120-degree viewing 
range, which enables the observer to perceive a 3D image even from the cube’s corner angle. If this cubic display is 
combined with a 2D touch panel display, the interface becomes more natural as shown in Figure 2. A number of 
different objects are shown in the 2D display and if we touch one of the objects with the cubic display, the object 
moves into the cube and is shown in 3D. Such a system can be used for education or digital museums where people 
can choose an object from the 2D picture image and observe its 3D structure from different directions. The system 
could also be used for showing a commercial product in 3D picked up from a 2D printed catalogue. 
 

    
 

Figure 1: The cubic 3D display “gCubik”; Figure 2: The cubic display with a 2D touch panel; Figure 3: The 
multi-sensory interaction system “MSenS” 

 

To demonstrate how multi-sensory information enhances reality, Ando’s lab developed the “Multi-Sensory 
Interaction System” (MSenS) which enables a person to touch and manipulate a 3D virtual object using the stylus 
of a force-feedback device and to hear its contact sounds as if it were in the real 3D world (see Figure 3). To re-
create multi-sensory information of a real object, they captured 3D data of the surface structure using a laser 
scanner. They also acquired high-resolution texture images from different viewpoints, and sound parameters by 
tapping or scraping its surface and analyzing the sound frequencies. When the position sensor of the system detects 
a collision between the stylus of the haptic device and the virtual object, it synthesizes appropriate 3D images, 
contact sounds and tactile sense in real-time, depending on where and how it is touched. 
 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

65 

3D/Hyper Realistic Display Systems as Futuristic Facades 
Nessreen Y. Abo-Moussallam, Helwan University, Helwan, Egypt 
 

Images become more realistic and more interactive in many new systems producing and display images. The paper 
discusses the applications that utilize 3D/hyper realistic systems as a futuristic façade in the field of environmental 
decoration. The paper deals with digital architecture as an effective communication tool and how to improve it with 
new technology and 3D visual technology to take the field of architecture to new areas of applications that will 
make the artist, architect and designer work more rich. Architectural media façade is not a very new concept: 
countless architects have been employing skins on their new and old buildings using many media displaying 
technologies. The purpose of using 3D/hyper realistic systems as 3D media facades is the revitalization of existing 
urban living spaces throughout the world and the transformation of these areas into sources of aesthetic 
environmental decorated areas presenting cultural or commercial visual messages. Exterior skins to buildings are 
both beautiful and functional, the author said. He highlighted the Nova installation inside the train station in Zurich.  
 

 
 

Nova installation, Zurich train station, 2006 
 

Optical Ray Control for Orthoscopic/Pseudoscopic Image Conversion 
Jisoo Hong, Keehoon Hong, and Byoungho Lee, Seoul National University, Seoul, South Korea 
Sung-Wook Min, Kyung Hee University, Seoul, South Korea 
 

The paper proposes a novel optical system that is capable of orthoscopic-pseudoscopic image conversion. The 
system is composed of three lens arrays. It converts an object into a pseudoscopic image with reversed depth. The 
quality of the resultant image is improved over a two-lens array system because 
of reduced power loss and crosstalk. The figure shows the structure and function 
of the proposed system conceptually. It consists of an array structure of building 
blocks. If the point light source is located sufficiently fart from the first lens 
array, incident light to each elemental lens can be considered as parallel light 
approximately. Then each parallel light inverts its direction passing through the 
second lens array. The third lens array converts rays from the second lens array 
into parallel light again. These rays are integrated at the location where the 
distance from the third lens array is the same as the distance between the point 
light source and the first lens array. Therefore the real scene will be converted to 
a pseudoscopic image after passing through the proposed system. With the aid of 
the second lens array, in the viewing angle, all the rays from the point light 
source contribute to the integrated pseudoscopic image with the parallel light 
approximation. Though the integrated image is dispersive, the quality is superior 
to a conventional optical depth converter. 
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Viewing Zone Interpolation for Multi-View 3D Displays Using Depth Fused 3D (DFD) Effect 
Munekazu Date, Yasuko Andoh, Hideaki Takada, and Yohsimitsu Ohtani, NTT, Kanagawa, Japan 
 

A DFD display consists of a stack of two transparent emitting screens. It can produce motion parallax for a small 
change of observation angle. Applying such a stacked structure to multi-view 3D displays, density of the viewing 
zone can be reduced. The basic operation of a DFD display is shown in Figure 1. There are two transparent 2D 
screens that emit light in front of a black background. These two 2D images, which are almost overlapping from the 
observer’s perspective, are the same shape. As shown in the figure, the observer perceives the depth of an object 
that depends on the ratio of the luminances in the two displays. Images at intermediate depth can be produced by 
controlling only the luminances of the two 2D images. First, the researchers confirmed the connection of the 
viewing zones of the two DFD images. As shown in Figure 2, they superposed two micro-pole-type stereoscopic 
displays using a half mirror. The observer watches the images through one of the two polarizers. Since the 
stereoscopic display is the polarization type, the observer can see only a one-eye-image of the stereoscopic display. 
Because the screens are stacked, he observes an ordinary DFD effect at positions A and C, and stereo DFD effect 
by connecting viewing zones at position B. 
 

      
 

Figure 1: Basic operation of a DFD display; Figure 2: Experimental setup to evaluate viewing zone connections 
 

What the researchers have done in this work is to expand the viewing zone of a DFD display by connecting 
multiple viewing zones. This technology also helps to expand the depth range of DFD displays because of the 
tradeoff between the viewing angle and the depth range. From the viewpoint of a multi-view display, this 
technology can reduce the number of viewing zones in ultra multi-view or integral photography displays with high-
density directional images, because it is also an optical interpolation technology of viewing zones. In short, this 
technology is a breakthrough in overcoming the tradeoff between resolution and number of views. 
 

Stereoscopic View Image Generation Based on the Horopter 
Jae-Hyun Jung, Youngmin Kim, Sejun Kim, and Byoungho Lee, Seoul National University, Seoul, South Korea 
 

In the human vision, stereoscopic displays have depth distortion problems because of the horopter. The paper 
proposes a method for view image generation for stereoscopic displays based on the horopter. The method is a 
depth remapping process using the horopter curve of each depth plane. The stereoscopic view image based on the 
horopter, which is calculated by the curve fitting equation, is generated by slicing and synthesizing view images at 
different depth planes. The proposed method has been verified by experiment using a parallax barrier type 3D 
display. In the human vision, there are many factors involved to experience the 3D effect. The horopter is one of the 
key factors for finding out the human eye fatigue in watching a 3D display. The horopter is the depth plane that the 
observer feels like it is the same depth plane.  
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Symposium on Virtual Reality Software and Technology 
November 18-20, 2009, Kyoto, Japan 

 

In this second report of two, Phillip Hill covers papers from the 16th ACM symposium on VRST: York 
University, The University of Tokyo/Nippon Telephone and Telegraph Corporation, Graz University of 

Technology, Konan University/National Institute for Fusion Science, CEA LIST/CHU Amiens, University 
of New South Wales, University of Munster/Michigan Technological University/University of Minnesota, 

Orange Labs/INRIA, and University of Minnesota 
 

                                              
 

Crime Scene Robot and Sensor Simulation 
Robert Codd-Downey, and Michael Jenkin, York University, Toronto, Ontario 
 

Virtual reality has been proposed as a training regime for a large number of tasks from surgery rehearsal, to combat 
simulation, to assisting in basic design. Virtual reality provides a novel and effective training medium for 
applications in which training “in the real world” is dangerous or expensive. The paper describes the C2SM 
simulator system – a virtual reality-based training system that provides an accurate simulation of the CBRNE 
Crime SceneModeller System. The training system provides a simulation of both the underlying robotic platform 
and the C2SM sensor suite, and allows training of the system to take place without physically deploying the robot 
or the simulation of chemical and radiological agents that might be present. This paper describes the basic structure 
of the C2SM simulator and the software components that were used to construct it. The illustration shows some of 
the problems faced by the operator of such a system. The operator is presented with a range of different onboard 
camera and sensor systems. Some sensors are tasked to drive the robot and operate its on-board manipulators (the 
operator’s view” in the illustration), while other sensors are targeted towards obtaining specific sensor readings 
(radiation, chemical concentrations), and even towards obtaining dense surface maps of the environment (the 
C2SM operator’s console shown in the illustration). Operating the robot and its sensors effectively involves 
learning how to operate the vehicle using the onboard camera systems and at the same time learning how to deploy 
onboard sensors in an effective manner. This can be a very difficult skill set to acquire. 
 

 
 

C2SM system and robot operator consoles: operator’s view (left), C2SM operator’s view (right). An operator must learn how 
to use the two very different user interfaces to drive the vehicle and sensors around a contaminated environment. 
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Study on Design of Controllable Particle Display Using Water Drops Suitable for Light Environment 
Kunihiro Nishimura, Tomohiro Tanikawa, and Michitaka Hirose, The University of Tokyo, Tokyo, Japan 
Shin-ichiro Eitoku, Nippon Telephone and Telegraph Corporation, Tokyo, Japan 
 

A controllable particle display has been proposed, that controls position and blinking patterns to yield a visual 
representation. Additionally, as an example of its implementation, a controllable particle display using water drops 
as the particles has been proposed. In this system, objects are represented by projecting images upward onto falling 
water drops designed to form a plane surface, depending on the positions of the water drops. However, this method 
has a problem in terms of the brightness of the object. This paper proposes a method by which images are projected 
onto falling water drops at an angle, and users observe the images from in front of a projector. As an 
implementation of controllable particle display, the researchers had proposed a system of using water drops with a 
radius of approximately 4.0mm. In this system, water drops that fall from a tank form a planar surface. Patterns of 
images are projected upward onto the falling water drops. Thus, users can observe three-dimensional objects by 

projecting a set of tomographic images depending on the 
positions of water drops. In this system, the user can 
observe VR objects by watching light diffused by the 
water drops. Therefore, the user can only observe VR 
objects displayed by this system in a dark environment. 
In this paper, as a solution to the problem that we can 
only observe VR objects in a dark environment, the 
researchers propose a method by which images are 
projected onto falling water drops at an angle, and users 
watch the image of this display from in front of a 
projector. Because the ratio of light transmittance of 
water is large, more light enters the user’s eye when the 
user watches the water drops from the opposite side to 
where the light enters the water drops. By setting several 
projectors at different points, users can stand in front of 
one of the projectors. By correcting the image projected 
from this projector, users can watch a three-dimensional 
VR object with increased brightness. Also, by designing 
the system so that in the area where users observe VR 
objects, the light from the projector does not enter the 
users’ eye directly, it is possible to reduce the glare. 
 

Prototype system: blueprint (top), implemented 
system (bottom) 

 

Importance Masks for Revealing Occluded Objects in Augmented Reality 
Erick Mendez, and Dieter Schmalstieg, Graz University of Technology, Graz, Austria 
 

When simulating ”X-ray vision” in augmented reality, a critical aspect is ensuring correct perception of the 
occluded object’s position. Naïve overlay rendering of occluded objects on top of real-world occluders can lead to a 
misunderstanding of the visual scene and a poor perception of the depth. The paper presents a simple technique to 
enhance the perception of the spatial arrangements in the scene. An importance mask associated with occluders 
informs the rendering what information can be overlaid and what should be preserved. This technique is 
independent of scene properties such as illumination and surface properties, which may be unknown. The proposed 
solution is computed efficiently in a single-pass fragment shaders on a GPU. The photos present a sequence, where 
a toy car is progressively occluded by a box. The second image in the sequence show parts of the real occlude and 
the substitute model at the same time. These results nicely demonstrate the expressive capabilities of using 
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importance masks for enhancing the augmentation of occluded objects. While it is effective and fast, it requires to 
be created for all scene objects that will act as occluders. Moreover, said objects need to be tracked. This implies 
that precise registration will be required for convincing effects in AR scenes. However, the technique is reasonably 
robust against registration errors, as small errors in registration of occluders will only render the preservation of 
occluders less efficient, but will rarely lead to disturbing artifacts. 
 

 
 

Example of the technique. There is enough information of the occluder preserved even though it has little initial structure. 
Furthermore, the preserved information helps conveying spatial arrangements between virtual and real objects. 

 

Analyzing the Effect of a Virtual Avatar’s Geometric and Motion Fidelity on Ego-Centric Spatial Perception  
Brian Ries, Victoria Interrante, Michael Kaeding, and Lane Phillips  
University of Minnesota, Minneapolis/St Paul, Minnesota 
 

Previous work has shown that giving a user a first-person virtual avatar can increase the accuracy of their 
egocentric distance judgments in an immersive virtual environment (IVE). This result provides one of the rare 
examples of a manipulation that can enable improved spatial task performance in a virtual environment without 
potentially compromising the ability for accurate information transfer to the real world. However, many open 
questions about the scope and limitations of the effectiveness of IVE avatar self-embodiment remain. In this paper, 
the researchers report the results of a series of four experiments, involving a total of 40 participants that explore the 
importance, to the desired outcome of enabling enhanced spatial perception accuracy, of providing a high level of 
geometric and motion fidelity in the avatar representation. In these studies, they assess participants’ abilities to 
estimate egocentric distances in a novel virtual environment under four different conditions of avatar self-
embodiment: a) no avatar; b) a fully tracked, custom-fitted, high fidelity avatar, represented using a textured 
triangle mesh; c) the same avatar as in b) but implemented with single point rather than full body tracking; and d) a 
fully tracked but simplified avatar, represented by a collection of small spheres at the raw tracking marker 
locations. The goal of these investigations is to attain insight into what specific characteristics of a virtual avatar 
representation are most important to facilitating accurate spatial perception, and what cost-saving measures in the 
avatar implementation might be possible. The results indicate 
that each of the simplified avatar implementations tested is 
significantly less effective than the full avatar in facilitating 
accurate distance estimation; in fact, the participants who were 
given the simplified avatar representations performed only 
marginally (but not significantly) more accurately than the 
participants who were given no avatar at all. These findings 
suggest that the beneficial impact of providing users with a high 
fidelity avatar self-representation may stem less directly from 
the low-level size and motion cues that the avatar embodiment 
makes available to them than from the cognitive sense of 
presence that the self-embodiment supports. 
 

A third-person view of the stiff-avatar condition 
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Thermal Display for Scientific Haptization of Numerical Simulations 
Yuichi Tamura, Konan University, Kobe, Japan 
Hiroaki Nakamura, National Institute for Fusion Science, Gifu, Japan 
 

A thermal display is a useful device for representing the haptic sense; however most such devices are used in a 
sitting position. The researchers have used an immersive projection technology (IPT) display for scientific 
visualization, which is very useful for comprehending complex phenomena. However, in the IPT, the observer 
generally watches and controls 3D objects in a standing position. Therefore it was necessary to develop a thermal 
display that can be used in a standing position. In addition, in scientific visualization, the response time is very 
important for observing physical phenomena, especially in dynamic numerical simulation results. One solution is to 
provide two types of thermal information: information about the rate of thermal change, and information about the 
real temperature. Using the two types of information, the observer can recognize the change and the real thermal 
value immediately. The purpose of the study is to apply haptization, that is, the addition of haptic information to a 
numerical simulation of plasma (see illustration). The researchers prepared a thermal display as a haptic device that 

can present information about both cold and warmth. 
Although thermal displays have been studied, most of 
them are used in a sitting position. They used a large-scale 
immersive projection technology (IPT) display, such as 
the CAVE for scientific visualization; this device is very 
useful for comprehending complex phenomena. They 
attached two Peltier elements, the first to provide absolute 
thermal information and the second to provide information 
about thermal change; because it is important not only to 
provide thermal information to the observer, but also to 
indicate thermal changes rapidly in the IPT environment. 
 

Visualization of nuclear fusion reactor (isosurface of 
temperature is visualized) 

 

Camera-based OBDP Locomotion System 
Minghadi Suryajaya, Tim Lambert, and Chris Fowler, University of New South Wales, Sydney, Australia 
 

In virtual reality, locomotion is a key factor in making a simulation immersive. Actually walking is the most 
intuitive way for people to move about, providing a better sense of presence than walking in-place or flying. The 
researchers have built a locomotion system with a ball-bearing platform that allows the user to walk in a natural 
fashion in any direction. The user’s leg motion is tracked with two cameras and turned into locomotion in the 
simulation. They also track upper body motion and use this to animate the user’s avatar. This approach is less 
expensive than systems that involve complex mechanical arrangements, such as an omni-directional treadmill, and 
more immersive than simple switch mechanisms 
such as the Walking-Pad. The system delivers real-
time performance on mid-tier hardware computer 
and webcams. They conducted a number of 
preliminary tests to evaluate the performance of the 
system. They built a simple virtual environment 
consisting of grid floors so that the walking gait can 
be clearly viewed. The setup and results are shown 
in the illustrations. 
 

A simple virtual environment consisting of grid 
floors so that the walking gait can be clearly viewed 
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User-Centered Design of a Maxillo-Facial Surgery Training Platform 
Christine Mégard, Florian Gosselin, Sylvain Bouchigny, and Fabien Ferlay, CEA LIST, Fontenay-aux-Roses, 
France; Farid Taha, CHU Amiens, Amiens, France 
 

The paper describes the requirements specification process involved in the design of a virtual reality trainer for 
Epker maxillo-facial surgery. This surgery is considered as very delicate and difficult to teach. Vision guided 

movements are very limited and haptic sense is largely used. The user-centered 
methodology and the first experiments designed to develop the training platform 
are presented. Finally the virtual training platform is sketched out. The training 
system will be designed for a single surgeon and will allow bi-manual 
performance. Fine haptic sensation and bimanual gesture control are required at 
many steps of the surgery: to locate the SoS and to manage safe corticotomies. 
The values collected will be used for the specification of the haptic device that 
will be specifically designed for the purpose of the application. Developments 
are oriented on a mixed reality demonstrator, mixing tangible aspects and virtual 
developments. A sketch of our current vision of the system is depicted in the 
diagram. The pedagogical system will provide co-localized visuo-haptic 
interaction to the learner, as well as supports to insure natural and stable posture 
when efforts are managed. 
 

        Concept illustration of the training platform 
 

Gaze Behavior and Visual Attention Model when Turning in Virtual Environments 
Sébastien Hillaire, and Gaspard Breton, Orange Labs, Paris, France 
Anatole Lécuyer, and Tony Regia Corte, INRIA, Le Chesnay, France 
 

In this paper the researchers analyze and try to predict the gaze behavior of users navigating in virtual 
environments. They focus on first-person navigation in virtual environments, which involves forward and backward 
motions on a ground-surface with turns toward the left or right. They found that gaze behavior in virtual reality, 
with input devices like mice and keyboards, is similar to the one observed in real life. Participants anticipated turns 
as in real life conditions, i.e. when they can actually move their body and head. They also found influences of 
visual occlusions and optic flow similar to the ones reported in existing literature on real navigations. Then, they 
propose three simple gaze prediction models taking as input: (1) the motion of the user as given by the rotation 
velocity of the camera on the yaw axis (considered here as the virtual heading direction), and/or (2) the optic flow 
on screen. These models were tested with data collected in various virtual environments. Results show that these 
models can significantly improve the prediction of gaze position on screen, especially when turning, in the virtual 
environment. The model based on rotation velocity 
of the camera seems to be the best trade-off between 
simplicity and efficiency. They suggest that these 
models could be used in several interactive 
applications using gaze point as input. They could 
also be used as a new top-down component in any 
existing visual attention model. 
 

Virtual environments used during the experiment. 
(A): Top view of turns with different angles and 

widths. (B): First-person view of one turn 
condition (30 degrees, width=2m). (C): Top view 
of the tunnel path. (D): Perspective view of the 

room used with randomly positioned posts. 
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Judgment of Natural Perspective Projections in Head-Mounted Display Environments 
Frank Steinicke, Gerd Bruder, Klaus Hinrichs, and Markus Lappe, University of Munster, Munster, Germany 
Scott Kuhl, Michigan Technological University, Houghton, Michigan 
Pete Willemsen, University of Minnesota, Duluth, Minnesota 
 

The display units integrated in today’s head-mounted displays (HMDs) provide only a limited field of view (FOV) 
to the virtual world. In order to present an undistorted view to the virtual environment (VE), the perspective 
projection used to render the VE has to be adjusted to the limitations caused by the HMD characteristics. In 
particular, the geometric field of view (GFOV), which defines the virtual aperture angle used for rendering of the 
3D scene, is set up according to the display’s field of view. A discrepancy between these two fields of view distorts 
the geometry of the VE in a way that either minifies or magnifies the imagery displayed to the user. Discrepancies 
between the geometric and physical FOV causes the imagery to be minified or magnified. This distortion has the 
potential to negatively or positively affect a user’s perception of the virtual space, sense of presence, and 
performance on visual search tasks. The researchers analyze if a user is consciously aware of perspective distortions 
of the VE displayed in the HMD. They introduce a psychophysical calibration method to determine the HMD’s 
actual field of view, which may vary from the nominal values specified by the manufacturer. Furthermore, they 
conducted an experiment to identify perspective projections for HMDs, which are identified as natural by subjects, 
even if these perspectives deviate from the perspectives that are inherently defined by the display’s field of view.  
 

 
 

Illustration of different perspective projections in a virtual 3D model of our laboratory: (a) with a GFOV, 
which is larger than the display’s actual FOV, (b) identical to, and (c) smaller than the display’s actual FOV. 

The top row shows the virtual laboratory and the camera frustums from a top-down view, the bottom row 
shows the corresponding renderings of the laboratory with GFOVs which have been manipulated with gains 

of (a) gF = 0.8, (b) gF = 1.0 and (c) gF = 1.2. 
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Eurodisplay 2009/IDRC 
September 14-17, 2009, Rome, Italy 

 

In the second of two reports, Phillip Hill covers presentations from Korea Institute of Science and 
Technology, Tohoku University, Philips Research Laboratories, and Konan University/Nagaoka 

University of Technology/Shimane University 
 

 
 

New Display Method to Suppress Discontinuity of Pseudoscopic Region in Multi-view 3D Displays 
J. Y. Lee, T. Miyashita, and T. Uchida, Tohoku University, Sendai, Japan 
 

Flat panel multiview 3D displays developed in recent years have pseudoscopic regions that appear unnatural to 
viewers. The paper suggests a new method to suppress the pseudoscopic regions based on the visual characteristics 
of binocular rivalry. The researchers confirm the validity of this method experimentally and show that the 
unnaturalness caused by pseudoscopic regions can be effectively suppressed. They conducted experiments to insert 
images that were blurred by lowering the spatial frequency to suppress the influence of color changes in order to 
obtain naturally fused images in pseudoscopic regions. They created a stereoscopic display device using a screen, 
as shown in the figure, and prepared four kinds of image samples. Two of the image samples were made using a 
computer graphics program, and the others were made photographically. All of the image samples consisted of 4-
view 3D images. They showed 2-view stereoscopic images to subjects who were wearing polarized glasses and 

changed the images using PCs. They found that the 
blurring reduced the high spatial frequency elements, and 
strongly blurred images can be made in a similar way by 
passing them through a low pass filter with a low cut-off 
frequency. However, they did not conduct a quantitative 
analysis of the spatial frequency, the contrast, and 
brightness. Therefore, the optimal conditions with regard 
to these dimensions remain to be determined. The research 
confirms experimentally that this method is efficient for 
showing colored images in all regions of the screen. This 
method can be applied to most multiview 3D displays. 
 

Stereoscopic display device using a screen 
 

Time-Sequential Stereoscopic LCD Display with Scanning Backlight 
M. Hammer, and E. Langendijk, Philips Research Laboratories, Eindhoven, The Netherlands 
 

So far, time-sequential stereoscopic displays have been limited to fast-switching display technologies, such as DLP 
projectors and CRTs, because fast switching LCDs were not available. Recently faster LCD displays are being 
developed based on OCB technology. Combining such a panel with a pair of shutter glasses enables a time 
sequential stereoscopic 3D display. In this paper, the researchers describe the properties of such a system and show 
that by adding a scanning backlight functionality they can reduce the temporal crosstalk to less than 1.4%, allowing 
for excellent 3D portrayal. The LC panel used was an OCB-mode (optically compensated bend) type with 384 
lines, driven at 120Hz, with an addressing speed of about 4.2ms, or roughly 50% of the frame duration. The panel 
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driving scheme included an overdrive scheme to reduce the panel response time. Furthermore, temporal crosstalk is 
reduced by removing the voltage across the panel for the last 25% of each frame, known as black-frame insertion or 
panel reset. To realize the stereoscopic 3D effect, the system was combined with a pair of commercially available 
active shutter glasses SSG1000 from Samsung. The glasses were based on liquid crystals and were specified to 
switch at 120Hz with a contrast ratio of 1:500. Furthermore, the response time was specified to a maximum of 
3.5ms, while the “closing” time was specified to be lower than 1.0ms. By applying the vertical sync signal from the 

LC panel to the IR transmitter for the glasses, they measured 
the LC response time of the right and left glass using an LED 
as a continuous light source. Using shutter glasses with a 
higher contrast ratio would further reduce the temporal 
crosstalk. 
 

Photo of the 3D display, partly through a pair of shutter 
glasses. The upper-left corner is covered by the right-eye of 
the shutter glasses, suppressing the left-eye image. The rest 
of the photo is not covered by the shutter glasses, hence the 
left and right images (which are displaced horizontally to 

create 3D) are both visible and create the double text. 
 

Omni-directional 3D Display System for Group Work on Round Table 
Mitsuru Okumura, and Kunio Sakamoto, Konan University, Kobe, Japan; Shusaku Nomura, Nagaoka University 
of Technology, Nagaoka, Japan; Tetsuya Hirotomi, Kuninori Shiwaku, and Masahito Hirakawa, Shimane 
University, Shimane, Japan 
 

The authors have developed a display system that can be viewed from any direction. In this paper, they propose an 
omnidirectional 3D display system for cooperative activity on a round table. This paper describes an omni-
directional display system that can be viewed from any direction (i.e., the display has four viewing zones so as to 
perceive a screen view of the display at all directions around a table). This tabletop display can provide different 
images to two users surrounding the system utilizing the image splitting technologies for displaying a stereoscopic 
3D image. But screens on the monitor cannot be viewed correctly by all users from any direction. Thus, 
conventional display systems enable users not to do collaborative tasks on the round table. To solve this problem, 
they developed the 360-degree viewing system. The developed omni directional 3D display system consists of eight 
LCD panels, an optical grating film for overlapping stereoscopic images and orthogonal polarizers for separating 
left and right images. Photo (a) shows a display unit and its layout constituted of four panels. This unit produces a 
left or right image of 3D view. To show left and right images, two display units are piled as shown in (b). An 
observer can perceive the left and right image through polarizers, which have the same direction of polarization. 
Thus one can see the 3D image without special glasses. 
 

   
 

Display unit as constituted in modules 
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A Full Parallax Multi-focus 3D Display System using LEDs 
Sung Kyu Kim, and Dong Wook Kim, Korea Institute of Science and Technology, Seoul, South Korea 
 

A full parallax MF (multi-focus) 3D display system has been developed and monocular accommodation and 
omnidirectional focus effects tested. Four parallax images generate an omnidirectional focus effect. The MF means 
the ability to have monocular depth cues at various depth levels. The researchers developed a 3D display system for 
only one eye, which can satisfy the full parallax accommodation to display virtual objects within defined depths via 
embodiment of the MF function. Therefore this proposed 3D display system has the possibility of solving eye 
fatigue problems that come from the mismatch between the accommodation of each eye and the convergence of 
two eyes. The monocular accommodation was tested and a proof of the satisfaction of the full parallax 
accommodation is given in the paper. The researchers say that omnidirectional focus adjustment is possible via only 
four parallax images. An optical setup for the proposed monocular full parallax MF 3D display system is shown in 
the diagram. A DMD (digital micro-mirror device) was used as a high performance SLM (spatial light modulator) 
in this system. The spatial resolution of the DMD is 1024x768. The maximum number of the displayable frames for 
one second is about 6.9K frames when it is operated in binary mode. The refresh rate of the 3D image is 150Hz in 
this system and four frames of the 2D images are prepared for one frame of the full parallax 3D image. Therefore 
the operating frame rate of this system is 600Hz. Four LEDs are used as light sources for the four time multiplexed 
parallax images. Four parallax images give full parallax 3D information by using a slanted LED array scheme. 
Sixteen LEDs can give full parallax 3D information, which has four parallax views for each horizontal and vertical 
direction. A lens is used to make the light from the LED parallel and the parallel beam is inputted into the DMD. 
Parallax images for one eye are 
displayed at the DMD. The beam 
reflected and diffracted by the DMD 
includes time multiplexed parallax 
images and converges through a 
Fourier transform lens. The 
diffracted beam from the DMD 
except for the zero order diffraction 
is removed by using pinholes. And 
then the selected zero order 
diffraction beam enters into a lens 
before the eye. Four LEDs are turned 
on and off sequentially with a 
synchronization to the timing of the 
displayed time multiplexed parallax 
images on the DMD. The 
synchronization between LED and 
DMD operation is achieved by using 
a 74LS74 logic gate. 
 

Experimental setup and optical design 
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Capture, Transmission and  
Display of 3D Video 

 

June 7‐9, 2010 — Hotel Scandic Rosendahl, Tampere, Finland 
 

 
 

The conference is organized by the Department of Signal Processing, Tampere University of Technology 
and Tampere International Center for Signal Processing (TICSP) and sponsored by the IEEE SP/CAS 

Chapter of Finland and Nokia. 
 
 

3DTV‐CON 2010  is the 4th  in a series of successful conferences having the objective to bring together researchers and developers from 
academia and  industry with diverse experience and activity  in distinct, yet complementary, areas  to discuss  the development of next 
generation 3DTV  technologies, applications and  services. The  conference  involves a wide  range of disciplines:  imaging and  computer 
graphics, signal processing, telecommunications, electronics, optics and physics. Professionals from these areas are cordially  invited to 
participate at 3DTV‐CON 2010.  
 

 3D Capture and Processing: 3D audio‐visual scene capture and reconstruction techniques  for static and dynamic scenes, 
synchronization and  calibration of multiple  cameras, holographic camera  techniques, multi‐view and multi‐sensor  image 
and 3D data processing, mixing of virtual and real worlds, 3D tracking. 

 3D Coding and Transmission: Systems, architectures and  transmission  for 3DTV, coding of multi‐view video, 3D meshes, 
and  holograms,  audio  coding  for  3DTV,  error  resilience  and  error  concealment  of  3D  video  and  3D  geometry,  signal 
processing for diffraction and holographic 3DTV. 

 3D Visualization: Projection and display technology for 3D videos, stereoscopic and auto‐stereoscopic display techniques, 
holographic  display  technology,  reduced  parallax  systems,  integral  imaging  techniques,  underlying  optics  and  VLSI 
technology, 3D mesh, texture, point, and volume‐based representation, object‐based representation and segmentation, 3D 
motion analysis and animation. 

 3D Quality of Experience: Subjective quality evaluation, objective quality metrics, multimodal experience, interaction with 
3D content. 

 3D Applications: 3D television, cinema, games and entertainment, virtual studios, advanced 3D audio applications, 3D tele‐
immersion and remote collaboration, 3D imaging in virtual heritage and virtual archaeology, augmented reality and virtual 
environments,  underlying  technologies  for  3DTV, medical  and  biomedical  applications,  3D  content‐based  retrieval  and 
recognition, 3D watermarking, other applications. 

 
 

http://www.3dtv‐con.org  
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3DTV Conference 
May 4-6, 2009, Potsdam, Germany 

 

In this fourth report of four, Phillip Hill covers this IEEE conference with presentations from University of 
Technology Ilmenau, Middle East Technical University, The University of North Carolina, Tianjin 

University, Ecole Polytechnique de Louvain, Heinrich-Hertz-Institut, University of Padova, Poznań 
University of Technology, University of Tübingen/SmartSurv Vision Systems GmbH, Yonsei University, 

University of Cambridge, Universidad de La Laguna, and University of Münster 
 

 
 

Monitoring Large Volumes of Interest by Using Voxel Visibility 
Diego Ruiz, Kaori Hagihara, and Benoît Macq, Ecole Polytechnique de Louvain, Louvain, Belgium 
 

Classical visual hull implementations are founded on the hypothesis that the object is entirely visible by all the 
cameras. This limits the size of the volume to monitor. By adding visibility to the classical occupancy description, 
the researchers limit the impact of each camera to the sub-volume of interest viewed by it. Different parts of the 
volume of interest are reconstructed by different sub-groups of cameras. Within a distributed reconstruction system, 
the volume of interest is no more constrained by camera placement but by the cost of the equipment and the latency 

of the system. They demonstrate the usage of 
visibility with a real time system using pinhole 
cameras and with sequences acquired on board of a 
moving train with fish eye lenses. Eight fish-eye 
cameras monitor a 2.8x2.5x4.0m volume of 
interest. The researchers undistorted camera 
images in order to use a pinhole projection model. 
As seen in the illustrations, the undistorted images 
present regions with undefined pixel values near 
the borders. They use visibility to prevent the 
system from interpreting these regions as 
background. The system correctly models the 
passengers in the volume of interest even if each 
camera observes only part of it. 
 

Eight undistorted images of a frame and the 
corresponding reconstructed scene 

 

Objective Quality Assessment Method of Stereo Images 
Jiachen Yang, Chunping Hou, Yuan Zhou, Zhuoyun Zhang, and Jichang Guo, Tianjin University, Tianjin, China 
 

Several metrics have been proposed in the literature to assess the quality of 2D images, but the metrics devoted to 
quality assessment of stereoscopic images are very scarce. Therefore, in this paper, an objective assessment method 
is proposed to predict the quality level of stereoscopic images. This method assesses stereo images from the 
perspective of image quality and stereo sense. Experiments demonstrate that the objective assessment method the 
paper presented gets similar results with the general subjective assessment method. And the method is simple, 
rapid, convenient and practical. 
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Interactive Free Viewpoint Video From Multiple Stereo 
Christian Weigel, Sebastian Schwarz, Torsten Korn, and Martin Wallebohr 
University of Technology Ilmenau, Ilmenau, Germany 
 

The paper presents a system for rendering free viewpoint video from data acquired by one or more stereo camera 
pairs in advance. The free viewpoint video can be observed standalone or shown embedded in a synthetic computer 
graphics scene. Compared to state-of-the art free viewpoint video applications fewer cameras are required. The 
system is scalable in terms of adding more stereo pairs in order to increase the viewing latitude around the object 
and is therefore adaptable to different kinds of application such as quality assessment tasks or virtual fairs. The 
main contribution of this paper are i) the scalable extension of the system by additional stereo pairs, and ii) the 
embedding of the object into a synthetic scene in a pseudo 3D manner. The researchers implement the application 
using a highly customizable software framework for image processing tasks. The procedure described is quite 
simple but provides satisfactory results. One can easily change the viewing latitude by adding or removing the data 
of additional stereo pairs respectively. The synthetic scene is easily exchangeable, the implementation of the 
billboard is anything but difficult and this simplification is barely noticeable. The viewing modes demonstrate a 
sample application for different use cases like virtual 3D worlds or subjective quality assessment for free viewpoint 
video. The illustrations show some screenshots. Although using only some simple synthetic primitives for 
demonstration purposes it gives a good impression of how 3DVO (3D video object) and synthetic scenes can work 
together. ReVOGS renders the virtual view obtained from SD television input data (resolution 768x576) at 10 
frames per second using a non-optimized brute-force implementation of the view synthesis algorithm on a standard 
PC (Pentium 4 3.2GHz, 2GiB RAM). 
 

 
 

The images show from left to right: the 3DVO in the observer mode (a,b); the 3DVO embedded in two synthetic scenes (c-f) 
 

Evaluation of Stereo Video Coding Schemes for Mobile Devices 
Anil Aksay, and Gozde Bozdagi Akar, Middle East Technical University, Ankara, Turkey 
 

Mobile devices such as mobile phones, personal digital assistants and personal video/game players are somehow 
converging and getting more powerful, thus enabling 3D mobile devices a reality. In order to store or transmit 
stereo video in these devices, coding techniques from both monoscopic video coding and multi-view video coding 
can be used. In this work, the researchers analyze the possible stereoscopic encoding schemes for mobile devices. 
They have used rate-distortion curves for coding efficiency and decoding speed tests for decoder complexity. 
Depending on the processing power and memory of the mobile device the following two schemes can be used: 
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H.264/AVC MVC extension with simplified referencing structure and H.264/AVC monoscopic codec with 
IPP+CABAC settings over interleaved stereoscopic content. As a future work, video plus depth coding and 
asymmetric coding can also be experimented to extend the results. Visual quality tests will give more information 
since mixed resolution/quality sequences are perceived similarly, especially in the case of asymmetric coding. 
 

Random Hole Display: A Non-Uniform Barrier Autostereoscopic Display 
Andrew Nashel, and Henry Fuchs, The University of North Carolina, Chapel Hill, North Carolina  
 

A novel design for an autostereoscopic display is demonstrated featuring a randomized hole distribution parallax 
barrier. The random hole display (RHD) design eliminates the repeating zones found in regular barrier and 
lenticular autostereoscopic displays, enabling multiple simultaneous viewers in arbitrary locations. The primary 
task of a multi-user AS display is to deliver the correct and unique view to each eye of each observer. If multiple 
viewers see the same pixels behind the barrier, then a conflict occurs. Regular barrier displays have no conflicts 
between views for many viewer positions, but have significant, localized conflicts at regular intervals across the 
viewing area and when viewed at different distances from the display. By randomizing the barrier pattern the RHD 
exhibits a small amount of conflict between viewers, distributed across the display, in all situations. Yet it never 
exhibits the overwhelming conflicts between multiple views that are inherent in conventional AS displays. With 
knowledge of user locations, the RHD presents the proper stereoscopic view to one or more viewers. It further 
mitigates viewing conflicts by allowing display pixels that are seen by more than one viewer to remain active by 
optionally blending the similar colors of desired views. Interference between views for random hole barriers and for 
a conventional regular barrier pattern are simulated. Results from a proof-of-concept RHD are presented. The RHD 
allows for multiple stereo viewers in arbitrary locations, without the restrictions of conventional AS displays on 
viewing positions. By randomizing the barrier hole pattern, the aliasing interference between views is replaced with 
high frequency noise, which is less visually objectionable than large regions of conflict. This interference is further 
mitigated by comparing the image pixels and optionally displaying pixels seen by multiple views. The current 
prototype system uses view masks from static calibration positions. Future versions of the RHD will track users and 

generate masks for every viewing position in each 
frame, using a real-time masking technique similar 
to the Varrier approach. Higher pixel density 
displays, such as QuadHD resolution monitors, and 
camera-based user eye tracking will allow for 
encumbrance free AS viewing with high resolution 
for multiple viewers. The RHD concept may also be 
combined with an active barrier, allowing optimal 
hole density for various numbers of viewers. 
 

Views of the RHD prototype: (a) the barrier fixed in front 
of the LCD panel, and (b) a close up of part of the actual 

barrier in front of the fully lit display panel 
 

Compression of Depth Information for 3D Rendering 
Pietro Zanuttigh, and Guido M. Cortelazzo, University of Padova, Padova, Italy 
 

This paper presents a novel strategy for the compression of depth maps. The proposed scheme starts with a 
segmentation step, which identifies and extracts edges and main objects, then it introduces an efficient compression 
strategy for the segmented regions’ shape. In the subsequent step a novel algorithm is used to predict the surface 
shape from the segmented regions and a set of regularly spaced samples. Finally the few prediction residuals are 
efficiently compressed using standard image compression techniques. Experimental results show that the proposed 
scheme not only offers a significant gain over JPEG2000 on various types of depth maps but also produces depth 
maps without edge artifacts particularly suited to 3D warping and free viewpoint video applications. 
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The DabR – A Multi-touch System for Intuitive 3D Scene Navigation 
Jörg Edelmann, and Andreas Schilling, University of Tübingen, Tübingen, Germany  
Sven Fleck, SmartSurv Vision Systems GmbH, Sindelfingen, Germany 
 

Multi-touch capable displays are one of the central emerging technologies in human computer interfaces and many 
commercial applications like the Apple iPhone or the Microsoft Surface already show the benefit of this interaction 
technique. But most of the applications are limited to 2D interaction and only little effort has been spent on intuitive 
3D interaction techniques. Since 3D scene navigation is a central aspect of 3DTV applications, the paper presents 
easy and intuitive multi-touch gestures to control a virtual 3D camera. These gestures were implemented on the 
DabR – a complete and robust multi-touch system. The underlying computer vision algorithms to cover the tracking 
of the users’ fingers are GPU accelerated to ensure very low latency for the interaction. For a successful entry into 
the consumer market it is essential for 3DTV applications to provide an intuitive user interface to interact with 3D 
content. Multi-touch interaction concepts provide natural interfaces in many fields. Especially 2D interaction 
techniques that allow a very direct manipulation show the benefit of multi-touch and have shown to be very 
appealing to users. In this paper, the researchers present a multi-touch system – the DabR. It allows for direct 3D 
scene manipulation, i.e., a setup where the users’ fingers and the rendered 3D scene are closely coupled, thus 
extending the well-known benefits for 2D interaction to the 3D world. This includes both temporal directness (low 
latency), which is addressed by a GPU accelerated image processing pipeline and spatial directness addressed by 
novel navigation gestures. The hardware architecture of the DabR is illustrated in the figure. The operational 
principle is based on the FTIR method presented by Han et al. To ensure a static and robust setup all components 
are connected with aluminum structural beams. For visualization, an XGA beamer together with a mirror are used 
to perform shadow free rear-projection onto the surface. To also enable stereo visualization for stronger immersion, 
a standard color anaglyph approach is taken. The surface itself is coated by a silicon layer and is illuminated by 50 
IR LEDs. Due to the FTIR principle, total internal reflection is disturbed when it is touched. A high-speed infrared 
sensitive camera senses the resulting frustrated light from the touch surface. 
 

    
 

Multi-touch system prototype; The hardware architecture of the DabR 
 

Registration of Depth and Video Data in Depth Image Based Rendering 
Michael Fieseler, and Xiaoyi Jiang, University of Münster, Münster, Germany 
 

Depth image based rendering (DIBR) has been proposed to create content for 3DTV. In DIBR stereoscopic images 
are created from monoscopic images and associated depth data. Techniques deducing depth information from 
available video content have been applied to process video data lacking associated depth data for DIBR. Yet, 
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artificial as well as recorded depth data may contain misalignments with respect to the video data. Misaligned depth 
data is a source of artifacts observable in the rendered 3D view. The researchers show that by using an edge-based 
registration method the spatial alignment of depth and video data can be improved, leading to an alleviation of the 
observed artifacts. The illustrations show a detail of the stereoscopic right-eye view using recorded depth data. The 
discontinuity in the depth data is not perfectly aligned with the border of the object in the video data. Thus, part of 
the background is shifted to the left, leading to a noticeable distortion of the texture. This distortion is in particular 
noticeable when watching the video, since the change in the texture is striking in that case. Note that this is not an 
artifact caused by hole-filling: Since the detail is from the right-eye view the nearer parts of the image are shifted 
left, so no dis-occlusion occurs at this location.  
 

 
 

Distortion in the stereoscopic image caused by misalignment of depth data. Left: video frame in green, depth 
data in red channel. The discontinuity in the depth data is not aligned with the contour in the video frame. 

Middle: detail of right stereoscopic image generated by using DIBR. Part of the background is shifted 
causing a distortion of the texture. Right: Red box indicates the detail location. 

 

Similarity Measures for Depth Estimation 
Krzysztof Wegner, and Olgierd Stankiewicz, Poznań University of Technology, Poznań, Poland 
 

This paper deals with similarity measures for stereoscopic depth estimation. These measures are used for matching 
of image pairs, which is the first step of the estimation process. The researchers analyze the influence of these 
similarity measures on performance of depth 
estimation with the use of commonly known 
measures and compare the results with some 
novel proposals. The performance is judged by 
the increase of quality of view synthesis, which 
is the main aim of this paper. Experimental 
results over a variety of moving material 
demonstrate that considerable gain can be 
attained without any modifications to estimation 
core and with tuning of the matching stage only. 
Finally, some guidelines on design of well 
performing similarity measures are given. The 
whole work is described in the context of a 
belief-propagation algorithm, but the results and 
conclusions apply in general for many other 
state-of-the art optimization techniques.  
 

Examples of transforms used for similarity 
computation 
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The modeling of 3D scenes from sets of views is an important task in many modern applications. In particular, 3D 
television and free-view television are in the spotlight as some of the next-generation broadcasting systems 
providing 3D experiences. In such applications, there is a need for depth information, which can be used together 
with color information for synthesis of virtual views. The quality of synthesized views impacts performance of such 
systems in at least two ways: through quality of intermediate views delivered to the user, and through quality of 
inter-view prediction in coding. Thus, it is desirable to have depth maps of high quality. Moreover, broadcasting 
systems require real-time processing, so computational complexity is also a serious factor. 
 

 

Field Of View Expansion for 3D Holographic Display Using a Single Spatial Light Modulator with Scanning 
Reconstruction Light 
Rick H-Y Chen, and Timothy D. Wilkinson, University of Cambridge, Cambridge, England 
 

Increasing the field of view of a holographic display while 
maintaining adequate image size is a difficult task. To address this 
problem, the researchers designed a system that tessellates several 
sub-holograms into one large hologram at the output. The sub-
holograms generated are similar to a kinoform but without the 
paraxial approximation during computation. The sub-holograms are 
loaded onto a single spatial light modulator consecutively and 
relayed to the appropriate position at the output through a 
combination of optics and scanning reconstruction light. The paper 
reviews the method of a computer-generated hologram and 
describes the working principles of the system. Results from a 
proof-of-concept system are shown to have an improved field of 
view and reconstructed image size. They used a binary SLM with 
13.62μm pixel pitch, 1280x1024 pixels in size, for optical 
reconstruction. Results are shown in the photos. It shows the depth 
of field of a hologram reconstruction with two objects at different 
depths. Two sources of noise contribute significantly to the 
degradation of image quality. One is speckle noise that plagues 
coherent imaging. The second source of noise comes from 
hologram quantization, which is particularly severe in this case with 
only two levels of quantization. 
 

Optical reconstructions of a scene containing a teapot and a vase. 
The teapot and the vase are brought to focus in turn in (a) and (b) 

respectively. 
 

Optimization and Comparison of Coding Algorithms for Mobile 3DTV 
G. Tech, A. Smolic, H. Brust, P. Merkle, K. Dix, Y. Wang, K. Müller, and T. Wiegand 
Heinrich-Hertz-Institut, Berlin, Germany 
 

Different methods for coding of stereo video content for mobile 3DTV are examined and compared. These methods 
are H.264/MPEG-4 AVC simulcast transmission, H.264/MPEG-4 AVC Stereo SEI message, mixed resolution 
coding, and video plus depth coding using MPEG-C Part 3. The first two methods are based on a full left and right 
video (V+V) representation, the third method uses a full and a sub-sampled view, and the fourth method is based on 
a one video plus associated depth (V+D) representation. Each method was optimized and tested using professional 
3D video content. Subjective tests were carried out on a small size autostereoscopic display that is used in mobile 
devices. A comparison of the four methods at two different bit rates is presented. Results are provided in average 
subjective scoring, PSNR and VSSIM (video structure similarity). 
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Fast Gradient-Based Mesh Generation Method for Stereo Image Representation 
Ilkwon Park, and Hyeran Byun, Yonsei University, Seoul, South Korea 
 

This paper proposes a fast gradient-based mesh generation method for stereo image representation. In this 
approach, the right image in a stereo image and intermediate views are fundamentally predicted and synthesized 
from the left image by 2D image warping using regular mesh and vice versa. To overcome texture distortion on 
object boundaries and preserve texture smoothness of homogenous areas, the researchers propose node selection on 
the strong edges in the gradient map. Furthermore, the selected nodes are evaluated by stereo matching error and 

validated by cross validation for nodal disparity. Each node 
point is iteratively moving along the pixels with high gradient 
value instead of every point to find the optimal node position. 
Therefore, the approach provides a fast mesh optimization as 
well as a reliable image quality. The experimental results 
show that the proposed approach provides computational 
efficiency and high PSNR of prediction image compared to 
previous methods. The illustration depicts the reconstructed 
image results by using the proposed mesh optimization 
procedure. (a) represents the result of the initial mesh 
warping. The dotted circle is a severely distorted region. (b) 
and (c) show each error map for (a) and (d) against the 
original target image. (d) shows the result with visually and 
objectively better quality by using the error minimizing 
procedure. 
 

Reconstructed image results for by using the proposed 
optimization: (a) initial warped image; (b) initial residual map; (c) 

error minimized residual map; and (d) reconstructed image 
 

Simultaneous Estimation of Super-Resolved Depth and All-In-Focus Images from a Plenoptic Camera 
F. Pérez Nava, and J. P. Lüke, Universidad de La Laguna, Canary Islands, Spain 
 

This paper presents a new technique to simultaneously estimate the depth map and the all-in-focus image of a 
scene, both at super-resolution, from a plenoptic camera. A plenoptic camera uses a microlens array to measure the 
radiance and direction of all the light rays in a scene. It is composed of n x n microlenses and each of them  
generates a m x m image. Previous approaches to the depth and all in focus estimation problem processed the 
plenoptic image, generated a n×n×m focal stack, and were able to obtain a n×n depth map and all-in-focus image of 
the scene. This is a major drawback of the plenoptic camera approach to 3DTV. In this approach, the researchers 
propose a new super-resolution focal stack that 
is combined with multiview depth estimation. 
From a practical point of view, in typical 
scenes one is able to increase 25 times the 
resolution of previous techniques. The time 
complexity of the algorithm makes possible to 
obtain real-time processing for 3DTV using 
appropriate hardware (GPUs or FPGAs) so it 
could be used in plenoptic video cameras. 
 

Left: Light field captured from a plenoptic 
camera. Right: Detail from the white square 

on the left image. 
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http://www.veritasetvisus.com  
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Keeping the old gals around for a few more years… 
                                          

                                                                                                                                       by Andy Marken 
 

Andy Marken is president of Marken Communications in Santa Clara, California. He has been 
involved in the video/illustration content and storage industry for more than 20 years.  Years 
ago, he was instrumental in helping Philips introduce CD technology to the US. He has helped 
launch and educate the market regarding DVD-R and DVD-RAM. Today he is working to 
launch the blue laser technologies – Blu-ray and HD-DVD. Andy has also been instrumental in 
supporting a wide range of video and content firms including Sigma Designs, Dazzle, Pinnacle 
Systems, FAST, InterVideo, Ulead, and other firms in the software and hardware industries. 
He can be reached at http://www.markencom.com. 
  

This year’s NAB (National Association of Broadcasters) show had written/unwritten themes:  
bigger, faster, cheaper; close enough is good enough; and what happens when the FCC 
(Federal Communications Commission) “steals” the broadcasters’ spectrum. Dr. Richmond explained the NAB 
attendee’s dilemma, “You see, when the mind houses two personalities, there's always a conflict, a battle.”  The eye 
candy was there – stereoscopic 3D, eye-popping/bank account-sucking cameras, consolidation/outsourcing, mix 
and match, NLEs (non-linear editors), MPEG-4 solutions and online/mobile DTV solutions. Mobile is important for 
the broadcast folks to get right, hence several wireless carrier business deals to monetize their content. Anyone who 

could was hyping their involvement in Avatar and the Augusta 
Masters (looked dynamite in 3D … if you’re into golf). 
  

3D All the Way – At NAB this year, Sony’s Executive Hiroshi 
Yoshioka and his team put their best images forward with a 

full range of 3D and HD solutions for high-end professionals 
as well as event videographers and “others.”  They and the 

other major players showed exciting hardware/software 
solutions and results you could almost reach out and touch.  

Photo - NAB 
  

Sony, Panasonic, RED, Canon and others showed super 3D 
cameras, but for all the bragging rights, there were few prospects. 
As one attendee noted, “I can pay $10,000 vs. $55,000 and no 

one – least of all, the viewer – can tell the difference?  Cripes, I’m trying to upgrade the whole back room for 
$100,000!” Networks and stations still have to finish upgrading to High-Def.  Every network has a 3D broadcast 
initiative, including ESPN and Discovery, that will launch 3D channels later this year. Most of the stations are also 
struggling with delivering three-screen service – TV, online, mobile – to catch every set of eyeballs possible. The 
movie industry may be coming off a healthy year, but like the Nets and stations, they cut down on the number of 
engineers who attended “just to stay abreast of technology.” The production/NLE folks – Quantel, Autodesk, 
Adobe, Grass Valley, Boris FX, CineForm and others – really put their best collective feet forward. Doing it better, 
faster, cheaper really helps in post-production because every engineering group is operating leaner.  So they’re 
turning to IT-based, non-proprietary solutions. 
  

Everywhere we looked, we saw a huge demand for what really 
matters … storage! 
 

Content Everywhere – Hollywood and broadcast production/post-
production/”later” folks keep their professional content just like ordinary 

folks.   They’ve got raw footage, processed content and finished materials on 
flash, tape, film, discs…almost everywhere.  Your stuff is your life, their stuff 

is their livelihood. 
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All of the HD, 3D stuff at NAB produces trainloads of content that has to be stored.  The industry is producing an 
order of magnitude more data than just a few years ago. How much is an order of magnitude?  According to one of 
the DVDA members at the show … “a huge crapload." The digital files from the most recent movies are more than 
a Petabyte in size – on par with Pentagon storage requirements.    
  

The Big Store: Looking around the NAB floor and you see that storage is a helluva’ growth business:  
 

 Higher-resolution and stereoscopic content requires more digital storage. 
 Storage technology and implementation of items such as MPEG-4 AVC/H.264 advanced video compression 

is changing the media and entertainment storage hierarchy 
 Between 2009 and 2015, the industry will see a 10X (Figure 4) increase in storage capacity needs and 12X 

growth in capacity shipments per year (4,094 PB to 47,291 PB). 
 About 96% of the total storage capacity will be used for content archiving and preservation in 2015 (Figure 

5), increasing to 96% of total capacity by 2015. 
 In 2009, 86% of the total storage media shipped for entertainment content was tape (Figure 6), 10% HDD, 

4% optical and 0.3% flash memory (digital cameras and some media servers).  By 2015, tape will decline to 
83%. 

 Total revenue for storage media will increase 4X between 2009-2015 ($415 M to $1,642 M). 
  

Unending Growth – Hollywood/broadcast engineers are 
faced with a staggering 10X growth in requirements for 

storing their content in multiple formats for multiple 
screens.  With the speed of technology change and digital 

deterioration, they are trying to determine how to save and 
retrieve the content 10…20…more years from now.  

 Source -- IDC 

  

 

Saving for Tomorrow – The content industry uses a lot of disc 
and hard disc media for post-production and content 

distribution.  Flash also enters the picture for some content 
acquisition.  But most of the industry’s storage capacity is 

devoted to archiving materials – including raw footage – for 
future generations.  Source – Coughlin Assoc. 

 

While the lifespan of a production is relatively short – just a few years – the real money made is in the film, show, 
series afterlife. Movies like “Gone with the Wind” and “Psycho” are shown almost daily somewhere in the world.  
The same is true of “I Love Lucy,” “Sid Ceasar” and other shows you can only faintly remember. In every movie 
production and broadcast facility around the globe, hundreds of movies and TV shows stored on unstable film have 
been lost forever. The hardware customer noted, “Death should always be painless”. The big (unanswered) 
question is the same that haunts every segment of business, industry, society … “How do you preserve today’s 
digital content for posterity?” 
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Storage Media – We find it tough to believe that so little hard disk, optical and flash (O.K., we probably believe the 
flash percentage) capacity is used in the content business, compared to tape.  The dollar volume for the first three 
media is large but for tape, it’s huge and will enjoy growth even over the next five years. Source – Coughlin Assoc. 

 

Long, Profitable Tail – Chris Anderson’s Long Tail concept isn’t theory in the entertainment industry it’s a fact…a 
very profitable fact.  Networks, production studios, local stations and increasingly independent producers are turning 
old video content into profit by selling replay rights around the globe long after the initial showing.  The archives and 

libraries represent major profit centers throughout the industry.  Source – Chris Anderson 
  

Preservation: The industry is looking long and hard at their growing movie footage and text problem. Hardware 
and operating systems change every time you turn around. Storage media – any of it – doesn’t have the shelf-life of 
well-protected film. Bits deteriorate.  A few here…few there…viola, corrupted, lost files. Some of the best stuff is 
in the back/forth communications between directors, producers, production folks. It used to be all of that was on 
paper.  Now, it’s e-mails, IMs, whatever and no one saves the stuff! They have a tough enough time trying to figure 
out how to save the final product. But the industry is spending more time, money, effort on preserving the content 
they have than in developing new content. The right storage technologies and the right content rotation schemes 
(hopefully automated) can save the media industry’s inventories.  It’s better than money in the bank! 
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SID/IMS Future of TV Conference preview 
 

                                                                                                                                   by Ross Young 
 

Ross Young is SVP, Displays and PV at IMS Research USA. Prior to joining IMS Research in 
November 2009, Young co-founded Young Market Research(YMR) with Barry Young in May 
of 2009 which IMS Research acquired in November.  Prior to forming YMR, Young was VP of 
New Market Creation at Samsung Electronics' LCD Business, reporting to the LCD CEO, 
where he tracked, analyzed and assessed the solar market and supported their market 
intelligence efforts in notebooks and TVs. Prior to Samsung, Young was the founder and CEO 
of DisplaySearch, the leading flat panel display market research, consulting and events firm. 
Young ran DisplaySearch from 1996 to 2007 and launched most of their product areas and 
many of their most popular reports on such topics as production equipment, supply/demand, 
large-area displays, notebooks, monitors and TVs. He sold DisplaySearch to The NPD Group in Sept. 2005. Young was 
educated at UCSD, Australia’s University of New South Wales, UCSD’s Graduate School of International Relations 
and Pacific Studies and Japan’s Tohoku University. 
 

On May 26 and 27, the TV 3.0: Future of TV Conference will take place in Seattle during DisplayWeek. This is the 
first time the Society for Information Display (SID) has put on a dedicated event on the TV market. We are excited 
to be producing it for them. Given that TVs are the single largest application in the $80B flat panel market with 
over a 30% share, we think it is about time. The name TV 3.0 
relates to both hardware and content delivery. The event will 
feature a significant emphasis on both 3D and internet TV topics. 
The first day, Wednesday, will have a strong 3D hardware and 
content focus while the second day, Thursday, will have a strong 
focus on internet video and content delivery. Given the skeptics 
around 3D and connected TV and content, we think the timing is right to create a forum to boost awareness 
regarding the viability of these products in 2010. I believe the forecasts for both 3D and internet connected TVs 
have been quite conservative given need for future proofing TV purchases and the improvement in performance 
they provide. As discussed in a later article, the pricing is in line with high end non-3D products. The final agenda 
is shown below and can also be seen at http://www.sidmarketfocus.com/tv.  
 

Day 1, Wednesday May 26, 2010 
8:30 AM  Opening and Introduction: Ross Young, SVP, IMS Research 
8:45 AM  Keynote: Samsung’s 3D and Internet TV Vision 

 John Revie, Senior Vice President, Home Entertainment Product Marketing, Samsung Electronics America 
 9:30 AM 3D Theater 

 

 Sports  
 Boxing 
 ESPN 
 Sony Classic Golf 

Tournament 
 NHL Hockey Winter 

Classic 
 NASCAR  

 Movies /Concerts 
 U23D 
 Kenny Chesney 
 Phil Driscoll 
 Despicable Me Movie Trailer 
 Documentaries 
 Over Kauai 
 Yellowstone 

 TV Programs and 
Commercials 
 Chuck 
 SoBe 
 Toyota 

 Gaming 
 Avatar Video Game 
 Other PC games 

 

 3D theater sponsors include NEC, Real D and Strong Ballantyne. 
 3D content sponsors include 3ality, ESPN, Mitsubishi Digital Electronics America, 

NVIDIA, Panasonic and Sony  
 

Gen TVs Content Delivery 

1.0 CRTs Terrestrial 

2.0 Flat Panels Cable/Satellite 

3.0 3D Flat Panel IPTV/OTT 
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9:45 AM  3D Content Delivery to the Home – When and how much? 
With the broad availability of 3D content critical to enabling rapid growth in the 3D TV market, it is essential to 
understand the outlook for different types of 3D content. When will this content be available to the home, how 
much will there be, how good will it look and what are the challenges? This session will feature a panel consisting 
of executives representing most types of 3D content covering movies, sports, documentaries and video games as 
well as the status of 3D broadcast standards and capturing 3D content. The panel will address these and other 
questions. Moderated by Anna Hunt, principal CE analyst, speakers include: 
 

 Pete Lude, Senior Vice President, Solutions Engineering, Sony Electronics. Also serves as Executive Vice 
President of SMPTE. 

 Faisel Ishtiaq, Distinguished Member of Technical Staff, Motorola 
 Jon Shapiro, Founder and Board Member, 3ality Digital, Chair of the Content Creation Committee, 

3D@Home Consortium 
 Rambo Jacoby, Display marketing Manager, NVIDIA 

 

10:45 AM   3D TV Market Outlook – What Are the TV Brands’ Plans? 
This session will examine leading TV brands’ for 3D TVs in 2010 and beyond. Is there enough content for brands 
and retailers to get aggressive this year? How much of a price premium will there be? How will the active glasses 
be merchandised? Will most of the 3D TVs, glasses and BRD players be bundled? How will 3D TV performance 
change in the near and long term?  Which display technology is best for 3D?  This session will consist of 
presentations from leading executives at TV brands followed by a panel session. Speakers include: 
 

 Jim Sanduski, SVP, Panasonic 
 Dave Naranjo, Director, Mitsubishi Electric 
 Tim Alessi, Director of New Product Development, LG Electronics 

 

12:00 PM Lunch (Box Lunch Provided) 
 

1:15 PM      3D Panels, Chipsets and Glasses – How Will They Advance 
This session will examine how panel suppliers, chip manufacturers and active shutter glasses manufacturers are 
advancing their technologies to improve the 3D experience. Panel supplier’s targets will be provided. Will 
brightness requirements be affected? How will that change LED consumption? Glasses manufacturers will discuss 
their retail strategies and market expectations. Chip manufacturers will discuss how they are optimizing the 3D 
experience for many different types of content and devices. Finally, a stereographic imaging expert from Curtin 
Unviersity in Australia will discuss how what panel and TV manufacturers must do to minimize crosstalk. Speakers 
include: 
 

 Andy Yu, Senior Vice President, Displaybank 
 David Chechelashvili, Head of Gaming Division, XpanD 
 Stuart McKechnie, Director of Strategic Marketing, Zoran 
 Andrew Woods, Consultant and Research Engineer, Curtin University of Technology’s Center for Marine 

Science and Technology 
 

2:45 PM  Merchandising 3D and Internet TVs in Retail – How Do Retailers Accelerate Adoption? 
This session will feature an interview with Best Buy on how they are approaching the 3D and internet connected 
TV opportunity at store fronts. Amazon will discuss recently implemented online merchandising and education of 
these new marquee technologies. Strategies for maximizing these new opportunities among many of the custom 
oriented regional dealers represented by PRO Group will be discussed. The view from the independent dealer is 
represented by innovative promoter Bjorn's. The session will cover a wide variety of topics including 3D, internet 
connectivity, merchandising strategies, expectations for 2010 and 2011. Questions like what kind of premium and 
margins are likely and how active shutter glasses will be sold among others will be answered by the panel.  
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Participants include:  
 Steve Bosch, Director of TV Strategy, Best Buy  
 Ben Hartman, Director of Home Electronics, Amazon 
 Bjorn Dybdahl, President, Bjorns  
 Dave Workman, Executive Director, PRO Group 

 

Moderated by: Mark Schutter, Principal Analyst - Channel Research, IMS Research 
 

3:45   Coffee Break 
 

4:00 PM  Wireless Content Delivery and Other Non-Display Advances  
This session will examine non-display advances that are shaping the future of the TV. Topics include the evolution 
of wireless content delivery from WHDI and Wireless HD and whether or not WHDI and Wireless HD can co-
exist. Also under discussion is the evolution of the remote control and whether gesture-based solutions are a 
possibility in the near term. Presenters include: 
 

 Noam Geri, Vice President, AMIMON 
 John Marshall, President, Wireless HD 
 Francis McDougall, CTO, GestureTek 
 Chad Lucien, Vice President, Freespace Products and Corporate Strategy, Hillcrest Labs 

 

 
 
Day 2,  Thursday May 27, 2010 
8:30 AM   OLEDs & Other LCD Advances - When Will OLEDs Scale to Larger Sizes, LED TVs and More 
This session will examine the status and outlook for OLED TVs as well a number of non-3D LCD advances 
including LED TVs, edge vs. direct LEDs, LED supply/demand, multi-primary colors, 4k x 2k resolution TVs, 
>16x9 aspect ratio TVs and more. Presenters include: 
 

 Ross Young, SVP, IMS Research 
 Ken Lowe, VP and Founder, VIZIO 
 Brian Berkeley, VP, Samsung Mobile Display 
 Barry Young, Managing Director, OLED Association 
 Bruce Berkoff, Chief Marketing Officer, Displays and Energy, Applied Materials and Managing Director, 

LCD TV Association 
 

10:45 AM Internet Video – Beyond the Traditional Broadcast Experience 
This session will examine how the internet is changing how we get our video content and whether TV brands will 
be able to monetize this opportunity as Apple has done in music. How will premium content be delivered to the TV 
via the internet? Which content delivery platforms for internet TV will win? How will social media and casual 
gaming be integrated into the experience? How will gaming change?  Presenters include: 
 

 Ian Weightman, President, IMS Research  
 Jim Loderback, CEO, Revision3 
 Steve Oetegenn, Chief of Sales and Marketing, Verimatrix 
 Mark Ely, EVP of Strategy, Sonic Solutions  
 Michael Lantz, CEO, Accedo Broadband 
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12:15 PM  Lunch 
 

1:30 PM  Internet TVs – Are the Days of the Traditional Operator Numbered? 
This session will examine how traditional content developers are looking to utilize internet content and how they 
are leveraging it to their advantage. Attendees will also learn what advertisers are spending on internet TV.  
Presenters include: 
 

 Ian Weightman, President, IMS Research 
 Margit Tritt, National Accounts Executive, EchoStar 
 Mark Evansen, Founder and CTO, Entone 
 Jeremy Lockhorn, Director of Emerging Media, Razorfish 
 Michael Clay, Business & Ecosystem Development, Verizon Wireless 

 

3:00 PM TV Market Analysts  - Forecasts and Predictions 
Industry and financial analysts will provide their TV market forecasts by feature set and try to identify the winners 
and losers from the rapid changes in the TV market. How quickly will 3D grow?  Which stocks benefit the most 
from 3D and LEDs? Which retail channels will be most successful as 3D accelerates? Can cable and satellite 
companies sustain their margins as internet connected TVs become more popular? Can TV manufacturers 
successfully generate ongoing revenue streams?  Analysts will be presenting their latest forecasts followed by a 
panel session. 
 

 Ross Young, SVP, IMS Research (moderator) 
 Steve Koenig, Director of Industry Relations, CEA 
 Chris Chinnock, Founder and President, Insight Media 
 Riddhi Patel, Director of TV Systems and Retail Services, iSuppli 
 Matt Fassler, Managing Director, Goldman Sachs 
 David Barnes, Chief Research Officer, LCD TV Association 
 Tamaryn Pratt, President, Quixel Research 
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Snapshot of 3D-ready flat panel TV pricing so far 
 

            by Mark Schutter 
 

Mark Schutter is Principal Analyst, Channel Market Research at IMS Research. Most 
recently at DisplaySearch, Mark brought his experience and connections in the industry, 
originating reports covering the retail realm flavored with a working knowledge of the 
channel.  His proficiency in channel market research comes from 20 years of retail, marketing 
and manufacturing experience in the television industry. Prior to DisplaySearch, Mark 
operated Mediasprings, a  research and consulting service under which his relationship with 
DisplaySearch began, following a two year association with Gibson USA where he helped the 
guitar manufacturer originate company owned retail operations at their factories. His past 
display industry experience includes Display Product Manager at Photonics, where he oversaw 
the conversion of their military display manufacturing operation to a consumer model. He has 
also served in sales and marketing at Mitsubishi Electronics of America and Revox. 
 

With a ten week history of 3D-ready promotional activity on selected Samsung LED LCD models and three weeks 
in 3D-ready PDP, the tables below examine the overall 3D flat panel TV picture in terms of models. MAPs and 
advertising so far. The first table, compiled from the IMS Research MAPscan Database, is an overview of all flat 
panel 3D-ready TV that have announced MAPs, including the three Vizio models announced this week while the 
second table examines the price premium for select 3D-ready models compared to the closest equivalent 2009 
models. The third table, assembled from the weekly promotional survey of the IMS Weekly Advertising and Next 
Generation TV Report,  tracks promotional activity of the ten week history of 3D-ready LED LCD and three week 
history of PDP advertising so far, all Samsung models. 
 

3D-Ready Flat Panel TVs – Shipped or with Announced MAPs 
 

Brand Model Size Tech MAP Brand Model Size Tech MAP 

Samsung LN46C750 46" 
CCFL 
LCD 

$1,699.99  Sony XBR46LX900 46" 
LED 
LCD 

$2,249.99 

Samsung LN55C750 55" 
CCFL 
LCD 

$3,099.99  Sony XBR52LX900 52" 
LED 
LCD 

$2,969.99 

Samsung UN40C7000 40" 
LED 
LCD 

$1,999.99  Sony XBR60LX900 60" 
LED 
LCD 

$3,599.99 

Samsung UN46C7000 46" 
LED 
LCD 

$2,599.99  Vizio 
XVTPRO470V

S 
47" 

LED 
LCD 

$1,999.00 

Samsung UN55C7000 55" 
LED 
LCD 

$3,299.99  Vizio 
XVTPRO550V

S 
55" 

LED 
LCD 

$2,499.00 

Samsung UN46C8000 46" 
LED 
LCD 

$2,799.99  Vizio 
XVTPRO720V

S 
72" 

LED 
LCD 

$3,499.00 

Samsung UN55C8000 55" 
LED 
LCD 

$3,499.99  Panasonic TC-P50VT25 50" PDP $2,599.99 

Samsung UN46C9000 46" 
LED 
LCD 

$5,999.99  Panasonic TC-P54VT25 54" PDP $2,999.99 

Samsung UN55C9000 55" 
LED 
LCD 

$6,999.99  Panasonic TC-P58VT25 58" PDP $3,399.99 

Sony KDL40HX800 40" 
LED 
LCD 

$1,439.99  Panasonic TC-P65VT25 65" PDP $4,299.99 

Sony KDL46HX800 46" 
LED 
LCD 

$1,799.99  Samsung PN50C7000 50" PDP $1,999.99 

Sony KDL55HX800 55" 
LED 
LCD 

$2,519.99  Samsung PN58C7000 58" PDP $2,699.99 

Sony XBR46HX900 46" 
LED 
LCD 

$2,249.99  Samsung PN63C7000 63" PDP $3,499.99 
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Sony XBR52HX900 52" 
LED 
LCD 

$2,969.99  Samsung PN50C8000 50" PDP $2,099.99 

Sony XBR46HX909 46" 
LED 
LCD 

$2,249.99  Samsung PN58C8000 58" PDP $2,999.99 

Sony XBR52HX909 52" 
LED 
LCD 

$2,969.99  Samsung PN63C8000 63" PDP $3,799.99 

Sony XBR40LX900 40" 
LED 
LCD 

$1,799.99  Samsung PN58C8000 58" PDP $2,999.99 

Source: IMS MAPscan Database  Samsung PN63C8000 63" PDP $3,799.99 

 

As shown in the table below, comparing the currently available C8000 series of 3D-ready LED LCD models to the 
2009 B8000 series January 2010 pricing, also 240 Hz internet-ready models, we are actually seeing a lower MAP 
for the new 3D-ready model. However, it should be noted the new model does require the purchase of a $400 3D 
Blu-ray player to get two pair of Shutter Glasses and a movie to fully realize the 3D functionality, there is really no 
significant premium. 
 

2009 vs 2010 240 Hz Comparable Model Pricing- Non-3D vs. 3D-Ready 
 

Brand 
2009 

Model 
Size Tech 

1/1/10 
MAP 

Brand 
2010 

Model 
Size Tech 

Current 
MAP 

Samsung UN46B8000 46" 
NON-3D 

LED 
$3,099.99  Samsung UN46C8000 46" 3D LED $2,799.99 

Samsung UN55B8000 55" 
NON-3D 

LED 
$3,899.99  Samsung UN55C8000 55" 3D LED $3,499.99 

 

Source: IMS MAPscan Database 
 

As revealed in the IMS Weekly Advertising and Next Generation TV Report and the table below, 3D-ready models 
made their first appearance in March 14 promotions and have been in the ad rotation for ten weeks. We see that the 
Samsung C7000 series has had the most promotional activity and has been discounted as much as 20% below 
MAP, as has the C8000 46” model. PDP models first appeared in ads in early May and have seen 10% discounts. 
With the Panasonic models soon to hit the ads, we will likely see more aggressive pricing on plasma soon. 

Promotional Pricing History of 3D-Ready Flat Panel Since Release 

Brand Model Tech 3/14 3/21 3/28 4/4 4/11 4/18 4/25 5/2 5/9 5/16 

Samsung UN46C7000 LED $2,339  $2,339 $2,079 $2,199 $2,199 $2,339 $2,339  $2,339 $2,339 $2,339 
Samsung UN55C7000 LED   $2,969 $2,639 $2,699   $2,799 $2,969  $2,969   $2,970 
Samsung UN46C8000 LED       $2,519 $2,239 $2,239   $2,520     
Samsung UN55C8000 LED                 $3,149   
Samsung PN50C7000 PDP               $1,800 $1,800   
Samsung PN58C7000 PDP               $2,429     
Samsung PN50C8000 PDP               $1,890     

 

Source: IMS WANG TV Advertising Report- a Weekly Survey of Best Buy, Sears, Fry’s, Ultimate Electronics, Kmart, Target & Walmart 
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Autostereoscopic cinema display system… 

  by Arthur Berman 
 

Arthur Berman has an extensive background in the technology and business associated with 
liquid crystals. He has 23 US patents and was the lead technologist in four overseas factory 
deployment/start-up operations. For the past several years he has been the founder and 
senior executive in LCoS/projection technology companies. He has a Ph.D. in physics from 
Kent State University. This article was reprinted with permission from Insight Media’s 
Display Daily on April 16, 2010. http://www.displaydaily.com  
 

An article appeared in a recent edition of the Journal of Display Technology that describes 
the configuration and principles of operation of an autostereoscopic display for cinema 
applications. The article caught my attention because it is the first time that I have publicly 
encountered a proposal for a system of this type. 
 

A team led by Wallen Mphepö from National Chiao Tung University (Hsinchu, Taiwan) and colleagues from 
Chalmers University of Technology in Göteborg, Sweden reported their work in an article entitled “An 
Autostereoscopic 3D Display System Based on Prism Patterned Projection System.” It is available on-line for a fee 
and can be found here: http://www.opticsinfobase.org/jdt/abstract.cfm?URI=jdt-6-3-94  
 

The display works as follows: a video projector projects an image consisting of alternating columns of right eye and 
left eye perspective images. The light impacts the front surface of a screen that includes a so-called Reflective 
Prismatic Surface Film. The image is aligned with the prism structures and is reflected by the prisms in two 
directions. The angular separation between the two reflected images is designed to assure that when the viewer’s 
head is properly placed, the left eye sees only the left eye image and vice versa. 
 

The researchers addressed the challenge of achieving 
satisfactory separation of left eye and right eye images by 
optimizing the prism angles as well as the curvature of the 
screen. An iterative process was used to derive the 
coordinates of the curve of the screen. 
 

The initial result of this optimization process was an 
unacceptably large degree of crosstalk. In order to 
minimize the crosstalk, the researchers adjusted the prism 
angles in a way that sharpened the separation between the 
reflected rays. In addition, the inter-ocular separation was 
increased from 65 to 70 mm, and the viewing location was 
moved to 1.15 m, 50 mm closer to the screen. These 
measures succeeded in reducing crosstalk. 
 

The authors point out, however, that it is not low crosstalk alone that makes the new 3D display innovative but, 
rather, the fact that this is accomplished at high optical efficiency - close to 90%. As Mphepö explained in an 
interview with Lisa Zyga of PhysOrg.com, image crosstalk varies inversely with optical efficiency in other 
autostereoscopic display technologies. This is not the case in the new configuration. 
 

By increasing the number of prisms per pixel column, the new display can accommodate many simultaneous 
viewers without a consequent and extensive loss of resolution. In the illustration, a four prism per pixel column 
configuration is shown to produce ten 3D viewing zones in four rows. 
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Mphepö explained that in the prism-based design, the resolution of 
each individual viewer is reduced by half of the projector’s native 
resolution but it remains half regardless of the number of viewers 
added. The reason is that, rather than diving up the available pixel 
columns to add more views, the system increases the number of 
prisms per pixel column to accommodate more viewers. As an 
example, by using 11 prisms per incident projector pixel column, the 
system can accommodate 100 simultaneous autostereoscopic 3D 
viewers. 
 

Mphepö foresees that the process required to fabricate the prism-
based screen to be simple. If this turns out to be correct, then making 
an autostereoscopic cinema system should be quite feasible. 
 

Future work by the research team will target optimizing the system for a more typical inter-ocular distance of 65 
mm. The researchers also plan to increase the size of the 3D viewing zones to accommodate a greater range of head 
movement. 
 

The plan is to fabricate a prototype of the current system, but the researchers have stated an interest in finding 
development and ultimately manufacturing partners. 
 

 
 

 
 

http://www.projectionsummit.com/registration.htm 
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The Heart of the Matter  
3D pessimists vs. visionaries 

 

                                                                                                                                  by Neil Schneider 
 

Neil Schneider is the President & CEO of Meant to be Seen (mtbs3D.com) and the newly 
founded S-3D Gaming Alliance (s3dga.com). For years, Neil has been running the first and 
only stereoscopic 3D gaming advocacy group, and continues to grow the industry through 
demonstrated customer demand and game developer involvement. His work has earned 
endorsements and participation from the likes of Electronic Arts and Blitz Games Studios, and 
he has also developed S-3D public speaking events with the likes of Crytek, Epic Games, iZ3D, 
DDD, and NVIDIA. Tireless in their efforts, mtbs3D.com is by far the largest S-3D gaming site 
in existence, and has been featured in GAMEINFORMER, Gamecyte, Wired Online, Joystiq, 
Gamesindustry.biz, and countless more sites and publications. 
 

Wow!  When an earnings report goes out, it's like gospel!  Before I talk about Ubisoft's earnings report, let me 
share a story. 
 

At FMX 2010, I had the chance to sit down with the VP of Creative Development for a leading game developer that 
will remain unnamed.  To put it bluntly, he was clearly unconvinced about stereoscopic 3D gaming.  His concerns 
are that according to their data, HDTVs have a 50% saturation rate.  This means the early adopters – the customers 
most likely to buy 3D HDTVs – are already taken care of.  A more important issue for them is this: “will S-3D 
gaming bring me three to four million new customers?” Then there are the costs for making S-3D gaming possible.  
On console, the expected additional expenses amounted to millions of dollars.  How could they justify this?  I'm 
unconvinced that this is accurate, but to them, it's a real concern. I was at a loss for words.  His company really 
thought this through, and I just didn't have the answers for him...yet. 
 

 
 

The other side of the coin is Ubisoft.  They have been pseudo-burned by stereoscopic 3D gaming.  While the 
Avatar movie was a huge success, Avatar: The Game was an earnings disappointment, even with James Cameron 
directly attached to it.  If anyone were to question their interest in S-3D gaming, it would be Ubisoft.  However, 
today our industry was blessed with these remarks during Ubisoft's earnings report: 

 

“We will see more and more product coming in 3D on 360 and PS3 but also on portable machines...We can 
count on substantial growth in the 3D market just because it's more immersive, so it will be a good way for 
the industry to give even more emotion to the gamers,” said Yves Guillemot, CEO of Ubisoft. 

 

More importantly, Ubisoft estimates that 15% to 20% of games will be 3D by next year, with half of all games 
going stereoscopic by the year 2012.  So why the huge difference in opinion?  Why is Ubisoft promoting this 
position versus the other developer's 2D blast from the past? 
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While I can't speak for Ubisoft, I think I can shed some light on this.  First, it easily takes two to three years for an 
AAA game title to go to market, so that explains the 50% of games 2012 marker.  With several 3D HDTVs hitting 
retail this year alone, game developers need to be prepared for the impending install base.  EA has already gone on 
record via MTBS that they are actively working on a game in S-3D, and I'm certain many companies are doing the 
same in secret. 
 

There have been a lot of reports about proposed 3D HDTV sales, and I take them with a grain of salt.  Only a few 
select consultants can put out reports with credibility, and I'm never sure how these numbers are estimated - 
especially in this market.  To date, I have only seen the modern Samsung 3D HDTVs on store shelves, so what do 
analysts really know? 
 

For me, I like to get down and dirty.  In my early career, I used to work in 
retail as a sales person.  I will tell you from experience that if you want to 
know how well a product is going to sell, talk to the sales staff.  Every few 
weeks, I drop by a Best Buy, Future Shop, and Sony Store to quiz the staff.  
I'll ask about the HDMI version, content, customer response - everything.  I 
have to say that I am really impressed with how much they know.  Even 
when I got my Fuji 3D camera back in September, the Sony Store manager 
spotted it by name which spoke volumes...in September of 2009! 
 

                                                     Samsung 120Hz HDTV at CES 2010 
 

Most recently, I spoke with a sales rep at Future Shop about the Samsung 3D HDTV on display.  When asked about 
the response from consumers, he explained that the younger customers were more enthusiastic about the 3D than 
the older customers, and that it was extremely positive.  I'll save this for another article, but he talked about the 
dynamics between 3D manufacturers, the race for 3D in the home, and more.  He was clearly informed well beyond 
what version of HDMI the TV is using! 
 

He was also proud of the fact that the new 3D HDTVs are going for about the same price as the high-end HDTVs 
from last year.  It was after I heard this remark that I was hit by an epiphany.  Pessimistic game developers and S-
3D pundits are missing the point entirely.  Who cares if people already own an HDTV?  Similar to the original CRT 
boob tube, if people want a bigger screen, stereoscopic 3D, better sound – whatever – they will buy a second TV.  
Who wrote the rule that you can only have one HDTV in the house?  If you have the means, who doesn't want a 
second HDTV in their bedroom?!? 
 

Given that premium 3D HDTVs are going for the same rate as the premium 2D televisions of yesteryear, the real 
question game developers need to ask themselves is this: "Is there any reason to believe that people will stop 
buying premium quality HDTVs this year?" 
 

While this information is flawed because it doesn't look at premium grade televisions alone, according to 
DisplaySearch, LCD TV sales saw a 50% increase in 2009.  According to iSuppli, even during a recession, 2009 
saw a first quarter flat panel sales increase of 7.8 million units, or 17 percent.  This was attributed to cocooning, or 
cutting back on travel in favor of a great home entertainment system. 
 

I know what you are thinking!  If people just shelled out for an HDTV, why would they buy another one?  These 
tail-end buyers aren't the early adopters, they are the bargain hunters.  If indeed people want the 3D benefits, and all 
the customer data we have to work with says they do, then it's a brand new product cycle for the early adopters 
looking to upgrade their living room experience.  It's the beginning, not the end. 
 

So my recommendation to pessimistic game developers reading this is to do as Ubisoft expects, and to prepare for 
2012.  Exciting times are ahead for S-3D gaming, and it would be a bad position to be in if customers turn titles 
down because they don't support the new features they bought their new shiny television for. 
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Last Word: The future of projection… 

                                                                                                                                                               by Lenny Lipton 
 

Lenny Lipton is recognized as the father of the electronic stereoscopic display industry, 
Lenny invented and perfected the current state-of-the-art 3D technologies that enable 
today's leading filmmakers to finally realize the dream of bringing their feature films to the 
big screen in crisp, vivid, full cinematic-quality 3D.  Lenny Lipton became a Fellow of the 
Society of Motion Picture and Television Engineers in 2008, and along with Petyer 
Anderson he is the co-chair of the American Society of Cinematographers Technology 
Committees’ subcommittee studying stereoscopic cinematography.  He was the chief 
technology officer at Real D for several years, after founding StereoGraphics Corporation 
in 1980.  He has been granted more than 30 patents in the area of stereoscopic displays. The 
image of Lenny is a self-portrait, recently done in oil. 
 

The future of the motion picture industry will be determined by the popularity of 
stereoscopic films.  This monstrous Caliban, ridiculed for decades, has been rehabilitated 
and taken to the bosom of the industry for the best of reasons; in the last few years a giant share of profit from 
motion pictures released in theaters has come from 3D movies.  Although revenue is rising attendance is flat, and 
the additional revenue is attributable to stereoscopic movies.  This is good news for the studios, because DVD sales 
are plummeting and this makes up for that loss of revenue.  And it may well be that sales of 3D Blu-ray disks are 
going to be a source of additional revenue.  So hooray for 3D. 
 

The motion picture studios have, to a significant extent, made a bet on the future: digital distribution and digital 
projection.  They have used 3D as the application to persuade exhibitors to accept digital projection. There are good 
reasons for believing that a digital future is in the cards for the cinema. Much of film production is still on film but 
post involves the manipulation of digital files.  And digital distribution is important because of its (alleged) 
enhanced ability to prevent piracy the drastic reduction in print costs.  On the face of it, a file on a hard drive costs a 
lot less than a motion picture print.   
 

It’s the assumption that digital projection is the lynch pin of this calculation that is suspect. Although growing 
digital distribution of content is inevitable, digital projection is a transient technology unlike film which has been 
with us for a century. I doubt that the era of digital projection endure a fraction of that span.  The reason I say this is 
the rise of flat panel displays. Think about what’s happening in sports stadiums, on the sides of buildings, and even 
in people’s homes.  Projection of all kinds and in cinemas will eventually be supplanted by flat panel displays. 
Whenever projection can be replaced by a technology competitive in terms of performance and price, it’s a done 
deal.  Projection is a cumbersome technology.  It requires a space for a sufficient throw to get the image size 
desired.  A flat panel display doesn’t need much volume for it is essentially two dimensional.   
 

One possible technology that can achieve theater screen size flat panels is the organic light-emitting diode (OLED), 
an emissive technology, which might be appropriate for motion picture screens for several reasons.  Since they are 
emissive they have no angular fall off, and since optics are not involved there is no aberration. It could be a much 
better image than projection can achieve. OLED screens can be produced using inkjet printers – and they can also 
be printed on flexible substrates. Imagine an OLED tiled screen made the way projection screens are in vertical 
sections of vinyl seamed together.   
 

Another interesting aspect of flat panel displays is they can provide a good basis for stereoscopic (interdigitated 
micro-polarizers) or even autostereoscopic displays (with lenticular optics, for example).  Everybody would like to 
say goodbye to the glasses, if we can have an equivalent quality image, and the way to have that happen is with flat 
panel screens. The studios are correct in backing digital for distribution.  The distribution of digital files, either 
shipped or broadcast by cable or satellite, is in the cards for the motion picture business.  It’s hard to argue with this 
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distribution model. But a lot of time and money is being put into a transient technology that will disappear, possibly 
soon after the projectors are paid off. Think about the ramifications of this misapplication of resources. To think 
that digital projectors will be with us as long as film projectors is ridiculous. Moreover I think film will be here 
after digital projectors are gone.  
 

With the arrival of practical flat panel screens the digital projector installations will be the first to be replaced 
because those will be found in venues that can afford the newest technology.  Those first exhibitors who bought 
digital projectors will be the first to rip them out and put in flat panel displays.  That means many screens in the 
world may remain film-based after digital projection is gone. I admit my calculations are speculative and making 
predictions like this is a fool’s game.  
 

But what the studios and the exhibitors need is revenue now; and the more stereoscopic screens that can be 
deployed now, the better it is for the industry – and the better it is for the public, because they will have more 
choices. It is logical for the industry to take advantage of the popularity of the stereoscopic cinema, and it is logical 
to add more screens as soon as possible to take advantage of the medium’s momentum.  Note that there is an 
existing platform of 135,000 35mm projectors out there that could be turned into 3D projectors without having to 
wait for digital projectors.   
 

At this critical point in the history of the motion picture business, whether 3D becomes ubiquitous or used just for 
special kinds of films, the stereoscopic cinema is here to stay.  There is a window of opportunity for the studios, 
and for the exhibitors.  It’s been said before:  
 

There is a tide in the affairs of men. / Which, taken at the flood, leads on to fortune; / Omitted, all the voyage of 
their life / Is bound in shallows and in miseries. / On such a full sea are we now afloat, / And we must take the 

current when it serves, / Or lose our ventures. 
 

>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<< 
 

 
 

http://www.electronic-displays.de  
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Display Industry Calendar 
 

A much more complete version of this calendar is located at: http://www.veritasetvisus.com/industry_calendar.htm.  
Please notify mark@veritasetvisus.com to have your future events included in the listing.  

 
 

 May 2010 

May 23-26 China Optoelectronics & Display Expo Shenzhen, China 

May 23-28 SID International Symposium Seattle, Washington 

May 24 SID Business Conference Seattle, Washington 
   

May 24-26 CeBIT Australia Sydney, Australia 

May 25-26 3DTV World Forum London, England 

May 25-29 Advanced Visual Interfaces Rome, Italy 

May 26 The Future of Lighting and Backlighting Seattle, Washington 

May 26-27 TV 3.0: The Future of TVs Seattle, Washington 

May 27 The Future of Touch and Interactivity Seattle, Washington 

May 31 - June 2 LOPE-C  -- Large Area, Organic and Printed 
Electronics Convention Frankfurt, Germany 

May 31 - June 2 Graphics Interface 2010 Ottawa, Ontario 

 June 2010 

June 1-3 Dimension3 Expo Seine-Saint-Denis, France

June 1-5 Computex 2010 Taipei, Taiwan 

June 3 Flexible, Printed Electronics Workshop Raleigh, North Carolina

June 3-6 SIIM 2010 Minneapolis, Minnesota

June 5-11 InfoComm '10 Las Vegas, Nevada 

June 7-8 Projection Summit Las Vegas, Nevada 

June 7-9 3DTV-CON 2010 Tampere, Finland 

June 9-10 EuroLED 2010 West Midlands, England

June 9-11 3DCOMM Las Vegas, Nevada 

June 9-11 Photonics Festival: OPTO Taiwan , SOLAR, LED 
Lighting, Optics Taipei, Taiwan 



Veritas et Visus                                          3rd Dimension                                                 May 2010     

    
 

102 

June 14 3DNext Hollywood, California 

June 14-16 SEMICON Russia 2010 Moscow, Russia 

June 15-17 E3 Media and Business Summit Los Angeles, California

June 15-17 Digital Signage Expo 2010 Essen, Germany 

June 15-17 CEDIA Expo Europe London, England 

June 21-24 Solid State and Organic Lighting Karlsruhe, Germany 

June 21-24 Cinema Expo Amsterdam, Netherlands

June 21-25 Nanotech Conference & Expo Anaheim, California 

June 22-25 OLED Expo 2010 Seoul, Korea 

June 22-25 LED & Solid State Lighting Expo Seoul, Korea 

June 22-25 International Conference on Organic Electronics Paris, France 

June 23-25 Electronic Materials Conference Notre Dame, Indiana 

June 29 - July 1 Plastic Electronics Asia Osaka, Japan 

 July 2010 

July 7-9 China International Flat Panel Display Exhibition Shanghai, China 

July 7-9 China International Touch Screen Exhibition & 
Seminar Shanghai, China 

July 7-9 International Symposium on Flexible Organic 
Electronics Halkidiki, Greece 

July 8-11 SINOCES Qingdao, China 

July 11-16 International Liquid Crystal Conference Krakow, Poland 

July 12-14 Nanosciences & Nanotechnologies Halkidiki, Greece 

July 13-14 International Conference on Stereoscopic 3D for 
Media and Entertainment New York, New York 

July 13-14 TV 3.0 Summit and Expo Los Angeles, California

July 13-15 Semicon West 2010 San Francisco, California

July 13-15 Intersolar North America San Francisco, California

July 14-19 National Stereoscopic Association Convention Huron, Ohio 

July 16 Mobile Display Forum Taipei, Taiwan 
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July 25-29 SIGGRAPH 2010 Los Angeles, California

July 28-29 Japan Forum Tokyo, Japan 

 August 2010 

August 8-10 Australasian Gaming Expo Sydney, Australia 

August 16-20 Designing Interactive Systems Arhus, Denmark 

August 17 Digital Signage San Jose, California 

August 18 TV Ecosystem Conference San Jose, California 

August 19 Emerging Technologies Conference San Jose, California 

 September 2010 

September 3-8 IFA 2010 Berlin, Germany 

September 6-10 HCI 2010 Dundee, Scotland 

September 7-10 Mobile HCI 2010 Lisbon, Portugal 

September 8-10 Semicon Taiwan Taipei, Taiwan 

September 9-10 China FPD Shanghai, China 

September 9-14 IBC 2010 Amsterdam, Netherlands

September 13-16 PLASA '10 London, England 

September 15-16 3D Entertainment Summit Universal City, California

September 20-21 Organic Electronics UK London, England 

September 22-23 Createasphere/EXPLORE New York, New York 

September 22-26 CEDIA Expo Atlanta, Georgia 

September 24-26 The 3D Experience New York, New York 

September 27-29 OLEDs World Summit 2010 San Francisco, California

September 29-30 RFID Europe Cambridge, England 

September 27 - 
October 1 

International Workshop on Inorganic and Organic 
Electroluminescence &  

International Conference on the Science and 
Technology of Emissive Displays and Lighting & 

Advanced Display Technologies International 
Symposium 

St. Petersburg, Russia 
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 October 2010 

October 3-6 Symposium on User Interface Software and 
Technology New York, New York 

 

October 5-9 CEATAC Japan 2010 Tokyo, Japan 

October 6-10 CeBIT Bilisim EurAsia Istanbul, Turkey 

October 11-14 Showeast Orlando, Florida 

October 11-14 Taipei Int'l Electronics Autumn Show Taipei, Taiwan 

October 11-15 IMID/IDMC/Asia Display Seoul, Korea 

October 12-14 Solar Power International Los Angeles, California

October 13-16 ElectronicAsia 2009 Hong Kong, China 

October 17-20 AIMCAL Fall Technical Conference Myrtle Beach, South 
Carolina 

October 18-21 Digital Hollywood Fall Santa Monica, California

October 18-24 3DDD Film Festival and Stereoscopic World 
Congress Barcelona, Spain 

October 19-21 Semicon Europa 2010 Dresden, Germany 

October 19-21 Plastic Electronics 2010 Dresden, Germany 

October 19-21 SATIS 2010 Paris, France 

October 21-23 Viscom Milan, Italy 

October 24-28 Frontiers in Optics Rochester, New York 

October 25-26 Workshop on the Impact of Pen-based Technology 
on Education Blacksburg, Virginia 

October 25-29 International Conference on Multimedia Florence, Italy 

October 26-28 SMPTE 2010 Hollywood, California 

 
 

 


