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Rolling Stone and 3D…
by Mark Fihn

Last edition I wrote about National Geographic; this month is National Graphics. In early May, Rolling Stone
Magazine will publish a cover using National Graphics’ Extreme Vision Lenticular Imaging Technology in
celebration of their 1000th issue of the magazine. More than 2 million copies of the magazine will be published
featuring the 3D effects offered by the National Graphics’ technology. You can glimpse the effect at their website:
www.extremevision.com/content/news/rolling-stone-magazine-lenticular-cover.html

People often confuse lenticular images with holograms. While both are capable
of delivering the illusion of depth and motion, they look quite different, have
differing lighting needs, and are used for different purposes. Commercial
holographic imagery generally requires the help of a professionally-equipped
holographic laboratory to create the original image before real production can
begin. Lasers create a diffracting pattern that is recorded on holographic film.
Unfortunately, special color matches are not possible, only the iridescent tones
that are inherent in holography. Holograms also must be viewed in proper
lighting. Lenticular images are typically a little thicker than holograms. There
are no real limitations to the range of possible colors, and they require no
special lighting. Images are cleaner and brighter than holograms. Unlike
holography, there is no need to create the image in a specialized laboratory
environment. The image is generated directly from the art. File preparation is
similar to conventional offset printing, giving the designers direct control of
their image.

Cover of May issue of Rolling
Stone Magazine to use lenticular
imaging technology

In February 2006, National Graphics was awarded a patent related to their
.
“Digitally Imaged Lenticular Products Incorporating Customized Elements”.
This newly patented technology enables digital printers to produce digitally imaged lenticular products as
individualized data-sets. In other words, it seems likely that we’ll increasingly see small-run examples of
lenticularly printed products. In 2002, National Graphics was awarded a patent for a very thin and high-definition
lens material specifically designed to meet the needs of publishers and packagers. This new material, called Crystal
Lens, is a 200-line material capable of delivering enough detail to accurately convey bar code information when
scanned at the point of purchase. The Crystal lens is only .007 inches thick, making it practical for either books or
magazines.
Lenticular technology works by interlacing multiple frame
(image) files into a single lenticular image. National
Graphics developed highly-specialized interlacing software
capable of generating sophisticated imagery. The interlaced
image is finely-tuned to the specific characteristics of the
lenticular lens, as well as the desired viewing distance. A
lenticular lens is comprised of extruded clear plastic
lenticules (“ribs”). Each lenticule works as a magnifying glass, revealing only portions of an interlaced image at a
time. The frames of the interlaced image change as the viewer changes viewing angle of the lens. National Graphics
pioneered the method of printing directly on the reverse side of the lens material, providing accurate registration of
the printed image to the lens material. Viewing the interlaced image through the lenticular lens causes the eye to
“see” Three-Dimension, Motion, Morph, Flip, Zoom, or a combination of these effects. The resulting effects are
really quite spectacular and open up an entirely new notion of 3D display technologies.
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News from around the world
compiled by Phillip Hill

Hardware
Fakespace introduces 8-megapixel active stereo projection system
Fakespace Systems has announced the availability of the Beacon 8MP, a stereoscopic projection system with an
8.85-megapixel native resolution. The spatial detail possible with the Beacon 8MP is ideal for terascale data and
image critical applications such as scientific research, vehicle design reviews and geophysical interpretation and
drill planning. Two of these projectors will be used to create a 10 x 10 ft, 14-megapixel display at the Virtual
Reality Applications Center (VRAC) of Iowa State University during the Human Computer Interaction Forum,
April 12, 2006. The Beacon 8MP uses patent-pending shutter technology developed by Fakespace to produce active
stereo image quality and ultra-high resolution without the need to tile multiple projectors of lesser resolutions. At
the core of the Beacon 8MP projector are two light engines that each display 4096 x 2160 resolution and 5000
lumens of brightness. Electronic shutters placed in front of each light engine alternate on and off in rapid
succession to generate separate left eye and right eye images. When the Beacon shutters are synchronized with
electronic shutter glasses, high quality active stereo images can be viewed. Active stereo at this native resolution
cannot currently be achieved any other way, the company claims. The Beacon 8MP eliminates the artifacts of
projector blending and tiling for continuous detail across the entire projected image. If active stereo-capable DLP
projectors were used to create this resolution, up to six DLP projectors would be required, and they would
have to be edge matched into a tiled array.
Fakespace also offers the new 8.85-megapixel resolution in a polarized (passive) stereoscopic configuration, where
lightweight paper or plastic glasses can be used. However, the Beacon technology creates significant advantages
for applications where image quality is imperative. The alternate light engine shuttering presents just one image for
each eye on the screen at one time. There is no possibility of crosstalk (ghosting) which can occur with polarized
systems where both left and right eye images are on the screen all the time. “Beacon 8MP has incredible potential
for spatially complex, 3D images used in critical review sessions such as for vehicle design,” said Kurt
Hoffmeister, vice president of engineering for Fakespace Systems. “Imagine the possibility of creating a fully
immersive room environment that displays over one hundred million pixels.” www.fakespace.com
Philips introduces 42 inch 3D LCD display
Philips 3D Solutions has introduced its 42 inch 3D WOW display with enhanced depth performance whereby
objects virtually fly in front of the screen. Philips 3D
WOW display is intended for use in media rich
environments such as stores and shopping malls to
attract the visitors’ attention. Philips 3D displays allow
multiple users to view 3D content at the same time
within a large comfort zone, providing a sustainable 3D
viewing experience without the need for special
viewing glasses. The 42 inch 42-3D6W01 WOW is
especially designed for applications that require an eyecatching 3D viewing experience. It includes a new lens
design based on the slanted multi-view lenticular lens
technology, known from the 3D6C01 Comfort type that
was designed for a natural 3D experience.
www.philips.com/3Dsolutions
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NVIS announces the new P50 display for out-the-window simulation
First unveiled at the annual I/ITSEC 2005 conference in Orlando, US, NVIS is launching the P50, a new approach
for out-the-window (OTW) simulation. The P50 is a hybrid display technology that uses projection optics in a
head-mounted configuration or head-mounted projection display (HMPD). The HMPD
is a lightweight display that projects images towards a thin, inexpensive, retro-reflective
screen that can be placed in the surrounding environment. Images are then reflected
back towards the user, independent of the user’s viewing angle. The HMPD projection
module is currently available in helmet mounted configurations and NVIS will release a
headset (standard HMD) version later this year. The first P50 prototype was delivered as
part of a successful Phase II Army SBIR project under the Army’s Research and
Development Engineering Command (RDECOM), and is now being used during
development of the Future Combat Systems embedded training testbed for new ground
vehicles. NVIS is now scheduling demonstrations and accepting orders for the P50. The
first production units are expected to begin shipping by Q3 2006. Brochure, preliminary
specifications, and pricing are available at www.nvisinc.com/p50.php
Controller brings realistic 3D touch to gaming
Novint Technologies has unveiled a new industrial design for the Novint Falcon, an interface device that makes
high-fidelity interactive 3D touch possible and practical for consumer computing. Novint is pioneering a new
category of 3D touch products for the consumer market and will introduce the Falcon to the $35 billion global
game industry in 2007. The Novint Falcon lets users feel weight, shape, texture, dimension, dynamics, 3D motion
and force effects when playing touch-enabled games. In the past, the price of 3D touch (haptic) hardware has made
it impractical for consumer use, but the Novint Falcon is designed to retail for under $100 in mass market volumes.
Users hold the Falcon through an “end effector,” or handle, which can come in many shapes and forms. The new
design includes a quick disconnect feature which lets players change handles for specific uses or types of game
play. The Novint Falcon connects to PC platforms through a USB port.
Sax3D.com shows new 3D projection applications
German company sax3d.com, developer and manufacturer of the holographic-optical
projection screen (HOPS), presented new possibilities of 3D projection at CeBIT 2006 in
March. The three-dimensionality is viewable without special viewing aids like 3D glasses
or eye-tracking. Sax3d.com presented an interactive terminal as an application possibility
in the area of POS/POI. HOPS-TOUCH consists of a transparent holographic image
surface, an interactive unit as well as PC and projector. This new development is designed
for the application to shop interiors as well as into shop windows. HOPS-TOUCH
provides the customer with the possibility seeing actual offers independent of shop hours.
AIX installs hardware for 3D digital cinemas
Access Integrated Technologies (AIX) has announced that its Christie/AIX unit has
agreed to install the necessary hardware enabling its exhibitor customers to begin showing
3D movies on all digitally-equipped screens through a non-exclusive agreement with In-Three and NuVision
Technologies. The agreement calls for the installation of infrared emitters provided by NuVision for its entire firstyear Christie/AIX deployment of digital cinema systems, covering approximately 2,300 screens nationwide. InThree has developed and successfully demonstrated a proprietary technology that converts any traditional 2D
content, including first-run motion pictures into high-quality 3D imagery without eye fatigue enabling it to be
watched for hours. Its “Dimensionalization” technology was featured at ShoWest, the entertainment industry’s
largest tradeshow in March 2005, highlighted by a demonstration hosted by some of the world’s best-known film
directors including George Lucas, Peter Jackson, Randal Kleiser, Robert Rodriguez and James Cameron. Movies
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utilizing In-Three’s 3D technology work with both special infrared-controlled active shutter 3D glasses from
NuVision or the Z-filter system recently deployed for Disney’s “Chicken Little” release. Because the InThree/NuVision active 3D shutter glasses do not require special silver screens, added projection hardware, or
licensing agreements with exhibitors, Christie/AIX can provide this capability at no cost while still permitting the
exhibitor to add additional 3D technologies later on if deemed necessary. www.accessitx.com
3DIcon predicts first revenues in 2006 from CSPACE prototype
3DIcon Corporation has announced that it anticipates initial licensing and sales revenue during the fourth quarter of
2006. “The University of Oklahoma is completing the technical architecture for a full-color, 360-degree 3D display
system known as CSPACE, and we are planning to begin marketing it aggressively this summer,” said Martin
Keating, 3DIcon's CEO. “We have several other innovative and related research and development pursuits
underway with OU, but this will be our first commercial product. We believe it will be ideally suited for such
customers as high-end jewelry and other fashionable retail display users.” The company says that CSPACE could
revolutionize or replace all existing forms of electronic communications, including television, telephones, and
personal computers. This “next-generation” technology should be well suited to such industries as construction,
transportation, healthcare, education, entertainment, financial services, and the military, the company says.
www.3dicon.net

Hardware/software systems

Silicon Graphics Prism visualization
system aided Hurricane Katrina
modeling. Here the evolution of the
atmospheric data is stopped in order to
zoom in to a closer view of the city

SGI prism visualization system aids Hurricane Katrina recovery
To enable a wide range of scientific discovery efforts, including storm
surge mapping of Hurricane Katrina, Louisiana State University (LSU),
installed a powerful combination of technology from Silicon Graphics for
its Center for Computation & Technology. The Silicon Graphics Prism
Extreme visualization system and SGI Visual Area Networking (VAN)
technology with SGI OpenGL Vizserver software will also add real-time
3D collaborative visualization to the emerging state-wide 40GB optical
network called LONI (Louisiana Optical Network Initiative). LONI,
which is connected to the National LambdaRail (NLR), a nationwide
optical network infrastructure, will directly link the Silicon Graphics
Prism visualization system at LSU with eight Louisiana universities
including Tulane and Xavier universities. The Silicon Graphics Prism
visualization system, called “Santaka”, and SGI Vizserver technology
join a 1,024-processor Linux cluster and other similar clusters in LSU’s
High Performance Computing group, a joint partnership between the
Center for Computation & Technology (CCT) and Information
Technology Services (ITS), on the main campus in Baton Rogue.
www.sgi.com

Photo-quality three-dimensional map display from Siemens VDO
Siemens VDO has developed a three-dimensional, state-of-the-art photo-quality map display using hundreds of
digitally integrated orientation points and realistic simulations of whole city neighborhoods. Development of this
three-dimensional navigation system is already at an advanced stage and mass production will be possible starting
in 2007. It is based on the open, freely scalable system platform TLA (Top Level Architecture). Siemens composes
the digital image from three maps at one time. The basis is formed by a so-called “Digital Terrain Model” (DTM)
with which the earth’s surface is divided into small cubes. Using these clusters, the gradient of the land with its
high and low points can be traced in great detail. The developers then lay digitized satellite or overflight photos
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over this grid. Forming a third layer, the digital street map is then integrated into the image so that the driver always
receives a comprehensive, updated view of the route. Siemens VDO has also digitized numerous well-known city
structures and integrated them into the database with very precise real-life images. In addition, many buildings are
constructed by the computer based on their floor plans. As a result, the monitor displays true-to-life images of
entire streets that the driver can view from any desired perspective without distortion as if zooming with a video
camera. www.siemensvdo.com
First five-sided VR environment powered by SGI in Finland
To perform highly realistic walk-throughs and simulations of engineering, industrial planning and design projects,
the School of ICT at the Seinäjoki University of Applied Sciences selected technology from Silicon Graphics for a
virtual reality “CAVE” environment. The VR CAVE at the Finnish university enables them to offer their services
to local, national and international companies interested in the use of cost-saving VR techniques in businesses
ranging from pulp paper production to design of oil
drilling platforms. University students learn the basics
of VR technology, as well as using the Silicon
Graphics visualization system to write programming
for the CAVE and to write new software using SGI
OpenGL Performer. The CAVE is Finland’s first fivesided VR visualization environment, which uses the
SGI system, projectors, tracked wand and stereo
glasses. The floor, three walls and a ceiling are each a
3 x 2.4 m screen. Christie Digital U.K. provided the
Mirage 4000 projectors and screens and the long term
SGI partner Atea Finland Oy installed the SGI system
with six graphics pipes. Users of the CAVE can access
and study a building, and simulate and program virtual
prototypes of machines, production lines or entire
factories before they are built. The immersive 3D
A Seinäjoki University engineering student tests a virtual
production cell including a palletizing robot with VRSCape
CAVE images are composed of hundreds of millions to
2.5 running on the SGI visualization system
billions of polygons. www.sgi.com
Mental Images and ARTVPS partner on ray tracing
The field of ray tracing visualization is set to see further developments in 2006, heralded by the announcement of a
partnership between two of the sector’s leading commercial forces. ARTVPS, developers of a unique graphics
processor for photo-realistic ray tracing, and Mental Images, the developers of the high-end rendering software
“mental ray”, have concluded agreements whereby Mental Images will license intellectual property from ARTVPS
with the exclusive right to its sublicensing. ARTVPS in turn will become an OEM partner of mental images for the
integration of “mental ray” in future 64-bit versions of its RenderDrive product range. In addition, ARTVPS will
become a system integrator for RealityServer, the software platform for the development and deployment of 3D
Web Services and applications from Mental Images.
Rolf Herken, CEO and CTO of Mental Images, said, “Our ‘mental ray’ product is gaining ever broader acceptance
as the renderer of choice for world-leading software companies. In cooperation with ARTVPS we will explore the
use of dedicated graphics processing hardware architectures for the acceleration of ray tracing algorithms in
‘mental ray’ and RealityServer without compromising on versatility and image quality.” ARTVPS designs and
develops fast, high quality ray tracing processors and has established a global brand for the PURE and RenderDrive
ray tracing systems and their programmable shader architecture. Brian Tyler, CEO of ARTVPS, said: “With 64-bit
architectures now driving 3D applications, we are seeing model and scene complexity growing and increasing
demand for ever higher quality images and faster performance. As a result of our alliance, ARTVPS’ next
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generation RenderDrives will also support the ‘mental ray’ 64-bit renderer together with our RenderPipe material
library.”
Kodak and 3dMDvultus team up on dental imaging
Orthodontic and oral and maxillofacial surgery professionals can now obtain highly precise, ultra-fast 3D surface
images of patients, and analyze treatment outcomes in a digital 3D environment, as a result of a new alliance
between Kodak and 3dMDvultus. Through an exclusive distribution agreement, Kodak will become the distributor
of 3dMD’s imaging systems, related hardware for 3D surface imaging, and 3D analysis software in the US.
Orthodontists and oral and maxillofacial surgeons can utilize 3D CBCT and CBVT radiography systems, along
with 3dMD’s extraoral photography system, to mathematically register surface tissue and hard tissue for analysis
purposes. In the future, the parties anticipate that dental specialists will be able to utilize this functionality from
within Kodak Orthodontic and OMS Imaging Software. The 3dMDface system captures precise 3D surface images
in approximately 1.5 ms. The images can then be matched with 3D radiographs to generate composite 3D images
for pre-treatment planning, outcome assessment, statistical and normative analysis, and research quantification.
www.kodak.com/dental
Art Institute of California launches bachelor’s degree program
The Art Institute of California, San Francisco, has launched a new bachelor’s degree program in Simulation &
Virtual Environment. The Art Institute hopes to link skills of both designers and programmers while presenting
opportunities to develop a clear understanding of human perception, cognition, and representation through the
building of simulations and visualizations. The focus of this new program is real-time, three-dimensional model
making. Students receive intensive training in the
foundations of art and design before entering into the
more technical areas of 3D modeling and
programming. Students learn the essential skills to
effectively create and support real-time software
models and simulated environments. “Given the
market growth and demand for visual simulations, we
believe that developing students’ artistic talent
combined with the knowledge and skills of
simulation, real-time three-dimensional model
making and programming using software such as
EON Reality’s, our graduates will have an edge on
finding a wide range of employment opportunities in
a number of fields,” said Mary Clarke-Miller,
3D simulation will be part of the Art Institute of California
Academic
Director,
Simulation
&
Virtual
program in San Francisco
Environments for The Art Institute.
NVIDIA combines GoForce GPUs with Intel’s Monahans
NVIDIA Corporation has announced that it has combined the processing capabilities of the NVIDIA GoForce
family of handheld graphics processing units (GPUs) with Intel Corporation’s newest processor family (codenamed
Monahans) based on the third-generation Intel XScale architecture. “Increased global demand for high quality
digital media on the move is driving a dramatic increase in the adoption of multimedia processing technology for
the wireless market segment,” said Mark Casey, general manager of Intel’s Applications Processor Business Unit.
“The Monahans platform family and NVIDIA GoForce family of processors have both been architected with this
steep growth curve in mind, and their combination will support exceptional 3D and multimedia capabilities in
handheld devices.” The Monahans platform family will offer a wide range of performance, power and integration
levels to help meet the needs of mobile phones, portable gaming devices, personal media players and other
consumer electronic devices. The NVIDIA GoForce family of handheld GPUs, including the recently launched
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NVIDIA GoForce 5500, enables advanced multimedia features such as digital TV, advanced photo imaging,
surround sound audio, and 3D gaming on next-generation handheld devices. www.nvidia.com/page/handheld.html
Hybrid Graphics becomes part of NVIDIA
NVIDIA has signed an agreement to acquire Hybrid Graphics Ltd., the developer of embedded 2D and 3D graphics
software for handheld devices. This acquisition will enable the customers of both companies to deploy graphics
solutions for the entire worldwide handheld market. Under the terms of the agreement, Hybrid Graphics will
become a subsidiary of NVIDIA Corporation and will continue to market and sell its products under the Hybrid
name. Hybrid Graphics will maintain full support for its existing customer base. Founded in 1994 and based in
Finland, Hybrid Graphics is a software company developing and licensing graphics technology solutions for
handheld consumer devices. Hybrid’s customers include Nokia, Ericsson, Philips, Samsung, and Symbian.
www.hybrid.fi
Eon Reality partners with Wichita Virtual Reality Center
Eon Reality has announced a new partnership with the Virtual
Reality Center at Wichita State University’s National Institute for
Aviation Research (NIAR). The partnership will allow for the
introduction of solutions for sales, marketing and training for
aerospace in the North American market. Fernando Toledo, Virtual
Reality Center Manager at NIAR, believes the partnership will be a
good asset for NIAR’s Virtual Reality Center. “I have been
working with various tools for many years in the CAD and virtual
reality industries, and I was impressed with EON Professional’s
capability. It is one of the most advanced tools on the market for
high visual quality and exterior and interior aircraft configuration.
When used in immersive environments, it allows for rapid
conception design decisions,” he said. www.eonreality.com
REAL D launches guide for 3D cinema
REAL D has launched “REAL D Ready” to guide the exhibition and creative communities as they prepare for the
widespread rollout of digital 3D cinema. REAL D Ready assures critical cinema components are fully interoperable
“out of the box” for the flawless exhibition of digital 3D content. As part of REAL D Ready, the company is also
working with the entertainment industry to equip studios, post-production houses and screening rooms with REAL
D Cinema systems so filmmakers can perfect content for the platform. REAL D offers the theatrical industry a 3D
system that seamlessly integrates with existing digital cinema projection technology. REAL D Ready was
established to guide theater owners in upgrading cinema equipment as they prepare for the massive rollout of 3D
cinema, expected to surpass 1000 screens globally in 2007. Additionally, REAL D is providing studios and postproduction houses with REAL D cinema systems so filmmakers can produce, test and screen content in the REAL
D cinema format. REAL D Ready digital cinema partners include Barco Digital Cinema, Christie Digital Systems,
Doremi Cinema, Kodak Digital Cinema, NEC Corporation and QuVIS. REAL D also launched the “REAL D 3D
Forum” today to give moviegoers, filmmakers, scientists and engineers interested in 3D a place to interact and learn
more about the creation, exhibition and science of 3D. www.reald.com
SVI chooses MacLaren McCann for marketing campaign
Spatial View (SVI) has announced a partnership agreement with advertising agency MacLaren McCann. Under the
terms of the agreement, MacLaren McCann will create and develop all of the marketing and branding initiatives
worldwide for SVI technology and products. SVI offers glasses-free viewing experience for the general
consumer. The company says its patented multi-view technology boasts unrivaled resolution and color depth, and
can handle any kind of 3D content, from stereo photography to 3D animation and video streaming. 3D images can
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be seen from just about any viewing angle without 3D glasses or other optical aids. www.spatialview.com
A4 Vision demonstrates face reader with touch screen
A4Vision Inc demonstrated the new Vision Access 3D Face Reader with optional touch screen at ISC West in Las
Vegas. The Vision Access 3D Face Reader, the world’s first sub-second facial identification/verification reader,
now incorporates a touch screen option that accommodates PIN and 3D facial biometric access in one device. The
reader’s LCD screen provides active feedback to users indicating optimal positioning for fast identification; now,
the same screen may double as a touch screen pad for verification mode applications. In a live scenario, the touch
screen option would present first. Subjects approaching the A4Vision readers will first be offered the touch screen
keypad, while hearing audio requesting PIN entry. Upon valid PIN entry the reader’s screen converts to 3D facial
recognition mode with active feedback. In PIN verification mode the A4 system first accepts a valid PIN entry and
then will reference the 3D face template stored with that number in the database. The system then verifies that the
person belongs with the PIN by matching the stored template to the person standing in front of the 3D Face reader.
The Vision Access 3D Face Reader will be available by April 30 with the touch screen option. www.a4vision.com
GeoDec wins Microsoft grant
Computer scientist Cyrus Shahabi has won one of eight Microsoft research grants
to conduct basic research in advanced geographical visualization and data
management systems for “Virtual Earth.” The new geospatial technology will
allow Internet users to access the next generation of interactive 3D maps
accurately, quickly and easily. Shahabi, an associate professor of computer
science, specializes in databases and information management, and leads a
project at University of Southern California called GeoDec: Geospatial Decision
Making. The research, also supported by a recent grant from Google, is designed
to enable an information-rich and realistic 3D visualization and/or simulation of
geographical locations, such as cities or states, rapidly and accurately. According
to Shahabi, GeoDec programming applications will be needed for data-mining
and management as high-powered interactive mapping tools like “Virtual Earth,”
“Google Earth,” and “MapPoint” come online. For more details see Technology
Showcase.
MDI makes its surveillance system commercially available
MDI Security Systems has made available its three-dimensional video motion detection surveillance system, under
the brand name of SenseEye VMD. SenseEye delivers 3D video motion detection that utilizes two or more
overlapping cameras to detect movement within a specified zone. This movement is detected within a volume, not
along a plane, allowing for the substantial elimination of false alarms, increases in detection probability, the
protection of multiple or individual assets and greater flexibility in camera positioning and location. The system is
only sensitive to the exact area, line or point in space that is defined by the user. According to Michael M. Garcia,
the vice president of marketing for MDI who is spearheading the worldwide deployment of the SenseEye VMD:
“As CCTV systems become commonplace, there is a growing need to develop automated methods of monitoring
the video streams that these systems provide. SenseEye VMD was developed to provide the market with a precise
three dimensional detection algorithm that can be unified with any video security system to overcome the shortfalls
of conventional video management software.” www.mdisecure.com
3D Systems sues for patent infringements
3D Systems Corporation, a provider of rapid 3D printing, prototyping and manufacturing solutions, has brought a
suit in the Federal District Court in Eastern Michigan against Envisiontec Inc, Envisiontec GmbH of Gladbeck,
Germany, and Sibco Inc of Michigan. The company is seeking injunctive relief and damages for infringing several
of its stereolithography patents. 3D Systems’ complaint asserts that the defendants are infringing these US patents
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by importing, marketing or selling prototyping systems, including their Perfactory and Vanquish modeling systems,
used for creating physical three-dimensional models of objects. www.3dsystems.com
Latest 3D Display Cube creates animations
The 3D Display Cube has been hand built and constructed from one
thousand individually controllable LEDs soldered into a 10x10x10
freestanding matrix by James Clar. Each LED acts as one spatial pixel
and can be refreshed at a rate of over 60 fps creating a low-resolution
3D television. The Cube is fully interactive through the use of serial
input that allows data to be sent to the cube to manipulate the 3D data
in real time. The display unit can then be hooked up to a camera for
live video input, or to a sound module chip to take in live audio. The
latest version of the Display Cube (white) allows the import of
Photoshop and Aftereffects files and also has a Maya Renderer to
create 3D animations. This graphics system then allows any designer
or animator to create shapes or 3D video for the Cube without having
to program. The system m will parse their graphics files to display
them in the Cube instantaneously. An interactive 3D Pong game has
also been developed where users can control a paddle using a mouse
to bounce a pixel within the Cube, causing it to bounce off all sides.
There are also various generative spatial screen-savers, and because the computer completely drives the graphics on
the Cube in real time, any sort of interactive peripheral objects can now be used to manipulate live 3D imagery
such as audio or video. www.jamesclar.com
XPAND debuts digital cinema with theme park features
XPAND, a flexible digital cinema solution that combines a wide variety of 2D and 3D entertainment content with
theme park features, made its US debut at ShoWest. The entertainment company’s flagship product, XPAND,
offers an integration of digital imagery and multi-channel sound. XPAND’s digital 3D projectors, available in 1.5k
resolution, 2k resolution, and DCI compliant versions, can accommodate screens up to 18 m wide, and for giantscreen theaters (including Domes). Digital projector systems are available in resolutions up to 8k. To the already
3D immersive experience, XPAND adds participatory features with enhanced moving seats that offer multiple
effects options, such as air blasts, ticklers, and lightning. All of these special effects can be custom-synchronized to
the action of each movie title. These SFX seats not only provide a dual-motion ride but a wired interactive system,
which can be employed to create interactive experiences. An industry advanced lighting system and effects
including rain, wind and fog can also be programmed individually for each entertainment title.
Warner Bros. converts “Superman Returns” into IMAX 3D
IMAX Corporation and Warner Bros. Pictures have announced that Superman Returns, directed by Bryan Singer,
will become the world’s first live-action Hollywood feature to be converted from 2D to IMAX 3D. IMAX
Corporation will use its proprietary 2D to 3D conversion technology to convert approximately 20 minutes of the
film into “An IMAX 3D Experience” During select sequences of the film, a visual cue designed by Singer will
indicate when audiences should put on and remove their IMAX 3D glasses.
Fakespace integrates Conduit into AliasStudio
VRCO and its affiliate Fakespace Systems have announced the availability of Conduit software for AliasStudio 13,
formerly known as Alias StudioTools. As a member of the Autodesk Conductor Program, VRCO integrated
Conduit as a plug-in to AliasStudio, thereby allowing designers to view and interact with native, 3D AliasStudio
models in large-scale, interactive stereoscopic environments such as the Fakespace Power Wall, walk-in immersive
rooms or high-resolution tiled displays driven by Windows PC clusters. As a graphics distribution middleware,
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Conduit duplicates the flow of 3D commands to multiple PC graphics channels and pipelines, creating stereoscopic
image formats and accommodating for the multiple graphics outputs needed by advanced, large-scale immersive
and interactive displays. For more natural interaction with computer-generated models, Conduit gives AliasStudio
users the advantages of more advanced VR features such as motion tracking that provides realistic perspectives as
the viewer moves around a model. Conduit also enables intuitive navigation and manipulation of models with
wireless virtual wands and gloves. www.fakespace.com
3Dsolve develops visualization prototype with Lockheed Martin
3Dsolve Inc has announced that, working with Lockheed Martin Information Technologies – Professional Services
(LMIT–PS), it has delivered a prototype of a new type of data visualization tool to the Architecture and Integration
Management Directorate (AIMD), part of the US Army Training and Doctrine Command (TRADOC) Futures
Center at Fort Monroe, Virginia. The tool, Operational Views in 3D (OV3D), enables the rapid visualization of
existing architectural data, such as communications networks in complex battlespace environments. Through rapid
visualization, this architectural data can then be made comprehensible and useful to senior decision-makers.
The OV3D prototype developed by 3Dsolve and LMIT–PS accepts existing architectural data in an open standard
format and instantly displays it within a simulated 3D battlespace environment. In the past, this task would
normally be done by human analysts, and could take days to perform. www.3dsolve.com
Honda introduces traffic data telematics service using Google Earth
Honda Japan recently introduced their "InterNavi
Floating Car System," a telematics service currently
provided for the company's “InterNavi Premium Club”
members. The service includes historical data about more
than 100 million kilometers (as of mid March 2006). On
March 29, Honda also started providing the system's
traffic data using "Google Earth." The InterNavi Floating
Car System transmits traveling time data over a
metropolitan area and member vehicle historical driving
routes, allowing members to utilize the accumulated
information. According to the company, the “InterNavi
VICS (Vehicle Information and Communication
System)”, which delivers Floating Car data along with
regular VICS information, can cover road data of up to
330,000 km. Members can acquire traffic data through Google Earth by accessing the InterNavi Premium Club's
website. Flexible browsing such as 3D and tilted view is available. Traffic information is displayed in three colors
indicating “smooth (blue)”, “busy (orange)” and “congested (red)”. Initial service area only extends to 20 km
around the center of Tokyo, Nagoya and Osaka, but the coverage will soon expand throughout Japan.
3Dconnexion announces improvements to SpacePilot
3Dconnexion, a Logitech company, has announced another advance in its adaptive sensing technology, which
allows the 3Dconnexion SpacePilot 3D motion controller to detect and adapt to more than 16 environments for
UGS’ NX digital product development software. By adopting the new SpacePilot motion controller, NX users stand
to gain significant productivity enhancements, including a more streamlined design process, greater accuracy, and
ultimately, overall time and/or cost savings. The SpacePilot provides designers and engineers with a better way to
work among various 3D environments and sub-environments. As the designer moves between CAD environments
(for example, from sketch to modeling and then to assembly), the SpacePilot automatically detects the transitions,
updates its function keys with the new NX commands, and displays them on its LCD screen. Default functions are
provided for each environment, and the SpacePilot also may be customized, with any NX commands mapped to
correspond to keys on the SpacePilot.
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James Cameron to keynote at NAB2006
Director James Cameron (“Titanic”, “True Lies”, “The Terminator”), a pioneer in new film technology
applications, will deliver the Sunday, April 23 keynote at the NAB2006 Digital Cinema Summit. Cameron's
address will feature an in-depth look at the future of digital 3D. In addition, National Association of Theatre
Owners (NATO) President John Fithian, who delivers the Summit's Saturday keynote, will join Cameron in a
dialogue Sunday afternoon that will bring together two industry leaders with overlapping goals and concerns. The
pair will explore the future of the theatre-going experience, digital cinema and digital 3D. “Digital cinema and 3D
opens doors for filmmakers to mine completely new creative territory,” said Cameron. “It’s up to exhibitors, now,
to adopt these new technologies on the display side, so that audiences have a reason to seek out the cinema and
leave their computer and flat screen TVs.”

Software
E-on software supplies Vue 5 Infinite to movie animators
E-on software and Industrial Light & Magic (ILM) have announced that Vue 5 Infinite, E-on software's natural 3D
environment solution is currently being used by ILM for the production of some of the special effects in upcoming
movie projects. Industrial Light & Magic, one of the world’s largest visual effects and computer animation
companies, chose Vue because it filled a void in their existing tool set. “E-on products are a great addition to our
production tool set and we are planning to expand their use throughout our entire facility. You will probably be
seeing a lot of Vue in future productions,” said Cliff Plumer, CTO of Lucasfilm. ILM is making use of all of Vue’s
strengths, from the creation of digital footage and scenery setup, animation and lighting, all the way through to the
rendering of final images on screen. www.e-onsoftware.com
NaturalMotion announces “euphoria” run-time technology for game platforms
NaturalMotion, the developers of 3D animation technology based on Dynamic Motion Synthesis (DMS), has
announced “euphoria”, a development in run-time animation technology for game play on next-generation
platforms, including Playstation 3, Xbox 360 and PC. Based on NaturalMotion’s DMS technology, “euphoria” uses
the CPUs of next-generation platforms to synthesize interactive animations on the fly. Unlike traditional animation
playback technology, “euphoria” is not based on canned data recall, but on fast simulations of the game character’s
actual motor control, muscles and biomechanics. DMS is based on artificial intelligence controllers that imitate the
human nervous system. Unlike conventional animation techniques such as keyframing or motion capture,
“euphoria” uses the CPU to simulate the brain and body of 3D characters, which allows animators working on nextgeneration development platforms to synthesize human movements in real time. “euphoria” is currently being
integrated into multiple AAA next-generation titles and is available through NaturalMotion’s co-development
program. www.naturalmotion.com.
Quadrispace brings out 3D PDF module
The latest 3D PDF module, Document3D from QuadriSpace, offers the ability to publish to Adobe PDF and
maintain interactive 3D elements. Adobe Reader 7.0 natively supports 3D, so no additional software is needed to
view and interact with the 3D objects in the document. The Document3D line of products lets CAD users and
downstream users quickly leverage existing 3D models and 2D CAD drawings to create assembly instructions,
technical publications, interactive training and other product lifecycle documents. The new module will create
complex exploded views and interactivity without writing a single line of JavaScript; work with an integrated
toolset that includes page design tools and 3D editing tools (there is no need to purchase Acrobat, Word on any
other program to create complete documents); capture and create design metadata, step-by-step instructions, bill-ofmaterials and other product information in final 3D-enabled Adobe PDF documents. Users can download a trial
version, view video tutorials and interact with example documents at www.document3d.com.
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ParallelGraphics technology incorporated into Boeing maintenance program
ParallelGraphics has announced that its Virtual Manuals Technology is a major component of Boeing’s new
Maintenance Performance Toolbox, a set of performance-enhancing solutions for aircraft maintenance and
troubleshooting. An industry first, the ToolBox provides an online interactive 3D interface that allows maintenance
engineers to visually search for and record structural repairs made to a plane. The 3D interface improves the
accuracy and reliability with which historical repair information can be stored, searched, and pin-pointed, and also
lowers overall costs. ToolBox utilizes the ParallelGraphics VM Technology to reuse Boeing’s CAD data and create
highly interactive 3D models that can be delivered online as part of the services to airlines. The ParallelGraphics
technology offers manufacturing companies a new approach in the provision of product life cycle support and the
organization of effective maintenance and repair services. Companies can now combine their existing 3D CAD and
PDM data with operating and procedural manuals to automatically generate interactive 3D content.
www.parallelgraphics.com
Reallusion and Skype connect on video avatar communication
Reallusion, a 3D character animation software developer, has announced that its video avatar communication
software, “CrazyTalk for Skype”, has been certified by the Internet communication company Skype. “CrazyTalk
for Skype” enables users to display fully animated characters rather than actual images of themselves on Skype’s
video screen during video calls. Said John Martin, director of product marketing of Reallusion: “For those who are
camera shy (or having a bad hair day), interactive avatars allow them to enjoy Skype video chats without the worry
of being seen in person.” Combining video avatars with real-time lip-sync capability, sound, emotion and visual
effects, users can personalize avatars to speak exact words and show exact expressions. “CrazyTalk for Skype” also
serves as a virtual camera, allowing users to participate in video conversations without a PC camera. “CrazyTalk
for Skype” is available on Reallusion’s website. www.reallusion.com
Avid Technology brings out Face Robot
Avid Technology has unveiled Softimage/Face Robot - the
industry's first software application dedicated to the creation of
believable facial animation for high-end film, post and games
productions, the company says. Designed for studios faced with
high-quality or high-volume facial animation requirements, Face
Robot software enables professionals to animate a digital human
face with higher quality results and in less time than using
traditional methods. In just six easy steps, artists can generate
emotive expressions that replicate natural, organic movement of
skin and soft tissue. The software works with all major 3D
applications and easily integrates into any studio pipeline. With
built-in support for importing and exporting of Autodesk 3ds
Max and Maya file formats, Face Robot can be easily
incorporated into existing pipelines, offering further interoperability. Key features include integrated facial soft
tissue solver; direct manipulation of face controls; visual animation interface; iterative performance refinement
tools; animation retargeting; SDK and multiple scripting languages; point caching with all major 3D applications;
C3D motion file import; import and export Maya.mb &.fbx, 3ds Max.max, Point Oven.psc, and .lwo2; and
reference HD footage of actors performing facial expression and phonemes. www.softimage.com
Realviz starts to ship VTour
Realviz, an image processing software developer, has announced that VTour, the latest addition to their software
portfolio for content creation, is now available. The product, which was unveiled at the recent IMAGINA show in
Monaco, draws on the technology of Stitcher and ImageModeler and offers users of all levels a solution for the
creation of photo-real 3D environments from 2D pictures or panoramas. Starting directly from digital photographs,
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or from full 360-degree panoramas (created using Stitcher, for example), VTour facilitates the creation of 3D
scenes such as interiors, or urban areas using polygonal photo-textured primitives. The results can be
exported/published as either a 3D movie, or as an interactive application using 3D viewers such as Spi-V3d viewer
(based on Shockwave). VTour has been specifically developed for use in a wide range of applications, such as
virtual walkthroughs inside buildings and monuments, 3D simulation, virtual reality, urban planning and video
games, and is also well suited for the creation of virtual sets for film and television. VTour is currently available in
English for Windows 2000/XP at a price point of €499/$580. A Mac version will also be available from summer
2006. There is a 40% discount for existing Realviz users till 15 April. www.realviz.com
Right Hemisphere releases Deep Exploration CAD Edition 4.0
Right Hemisphere, a provider of Product Graphics Management (PGM) software, has announced the nextgeneration release of its Deep Exploration client software. A standalone or companion application to the company’s
Deep Server enterprise PGM software, Deep Exploration 4.0 is available in two versions: Standard Edition and
CAD Edition. Right Hemisphere also announced the availability of its two new software plug-ins for Deep
Exploration CAD Edition and Adobe Acrobat 3D, called the Right Hemisphere PMI Module and the Right
Hemisphere PDF Publishing Module. These plug-ins provide added functionality for 3D collaboration among
suppliers and employees, and 3D PDF publishing. Deep Exploration CAD Edition transforms CAD models into
lightweight product graphics; authors a full range of 2D and 3D product graphics; publishes finished graphics and
documents; and augments high volume, 2D and 3D graphics processes. www.righthemisphere.com
Konkeptoine brings out Mr. Revolver for Hollywood
Konkeptoine, a developer of shaders and plug-ins for the Electric Image
Animation System (EIAS), a work horse animation software for the Hollywood
film industry, has announced the immediate availability of the Mr. Revolver
Plug-in. Mr. Revolver provides users with the ability to generate hard surface
geometry quickly and easily. When combined with its sister plugins, Mrs. Bebe l,
Encage, and EIAS’ own internal deformation system, a number of shapes and
forms can be created without jumping in and out of another software package. In
addition to its modeling capabilities, Revolver also provides a number of
animation channels including the ability to animate a model down to the
individual control point level. This is a first for EIAS, the company says.

Mr. Revolver sample

Caligari showcases trueSpace7
Caligari Corporation, a producer of 3D modeling and animation software for the manufacturing and engineering
industries, chose the 2006 National Design Engineering exhibition and conference for the first public showing of its
flagship 3D design software, trueSpace7, after its release in January. Available for $595, trueSpace7 is the
industry's first and only 3D software application to feature real-time collaborative authoring technology, allowing
remote product design teams to create, manipulate and edit 3D objects within a shared virtual workspace, over the
Broadband Internet, the company says. trueSpace7 is designed to meet the 3D authoring and collaborative
requirements of teams creating visualizations, simulations and online training material.
Unlike traditional CAD software and other 3D authoring tools on the market, trueSpace uses a real-time direct
manipulation interface where the controls themselves reside in the 3D space, so that using them is similar to
manipulating objects in the real world. Real-time collaborative features allow geographically distributed designers
to enter an immersive shared space and share all trueSpace7 tools in a real-time 3D session. Each participant can
use interfaces suitable to his/her role in the current project. DirectX 9 pixel shaders, soft shadows, projector lights,
glows, anti-aliasing and physics simulation running in a high polygon scene enable interaction with scenes at
smooth frame rates. Three offline rendering engines provide trueSpace7 users with realistic images: next generation
Lightworks with HDRI capabilities; VirtuaLight which supports caustics; and the optional V-Ray rendering engine,
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known for its Global Illumination and fast production speed. Multi-pass rendering is now also a standard part of
trueSpace7. Next generation SDS (subdivision surfaces) tools allow for direct manipulation of smooth surfaces,
including instant selection of edge loops and an improved smoothing algorithm. www.caligari.com
Blue Sky Network integrates Google Earth into SkyRouter
Blue Sky Network, the satellite logistics solution for two-way linking and managing remote transportation assets,
has announced integration between its interactive Web portal, SkyRouter, and Google Earth. The new capability
provides users with a detailed satellite image overlaid with a 3D view of an asset’s track. Integration of the popular
mapping system from Google now enables users on the ground to track live flights, as well as examine past flights
for detailed analysis. SkyRouter provides a visual representation of each past journey, making it easy to compare
and contrast flights. This is especially important when comparing the history of several trips. Additionally,
analyzing past flights in Google Earth can be a tremendous benefit for operators. For example, pipe and power line
controllers can see exact paths, altitudes, and speeds for a specific flight, and operators can analyze incident reports
(natural disasters, EMS sites, etc). The Google Earth overlay is available to all SkyRouter customers free of charge.
The Google map integration was demonstrated for the first time earlier this month during Steve Fossett's recordbreaking flight around the world. The map of his flight is available to see at blueskynetwork.com/globalflyer
Wondertouch releases particle emitter libraries
Wondertouch, a software developer of high performance particle effects creation tools, has released Professional
Emitter Libraries, a collection of six new particle emitter libraries for the company’s particleIllusion 3.0 software to
create high-quality, complex particle animations. The Professional Emitter Libraries (Pro Emitters) have been
developed by three digital artists - Tom Granberg, Sasha Milica and Phalkunabba Rath - who exhibit outstanding
command of the particleIllusion software application, distinctive creative styles and superior aptitude in creating
intricate particle-based effects intended to embellish the palette of effects choices for professional particleIllusion
artists. www.wondertouch.com
Eon Reality releases Zermatt for ArchiCAD
Eon Reality has released of EON Zermatt, a 3D virtual reality
walkthrough for ArchiCAD. EON Zermatt is a brand new high
performance 3D graphics engine, ensuring fast and smooth
movement, accurate proportions and a true first-personperspective – similar to many modern computer games. It works
with or without ArchiCAD. The file that is created is ultra
compact and very fast and easy to navigate with game-like
interaction and built in gravity and collision detection. EON
Zermatt extracts data from an ArchiCAD project and
reconstructs it in a new format not revealing the Archimodel and
its related GDL library parts which is the original file that should
not be distributed for viewing. Equally important, it gives a significantly smaller file that will work independently
from ArchiCAD or any other software. It automatically recognizes stairs, walls, doors, etc. and sets the correct
behavior for it in the simulation. There are added functions such as a 3D measure tool that allows the taking of
exact measurements in 3D space to check spatial requirements. www.eonreality.com
Next Dimension Imaging teams with Digimation on anatomical models
Next Dimension Imaging of Thailand has announced it is to sell anatomical 3D models. On the basis of a cooperation with Digimation Inc in the US, anatomical models can now be offered to customers of healthcare
visualization and teaching software products. Digimation’s model base contains a wide assortment of accurate 3D
anatomy models developed in collaboration with medical experts. Next Dimension Imaging has experience in 3D
graphics technology and volumetric imaging and recently released Anatomy Lab which allows interaction and
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examination of high quality anatomical models in all details, making it a valuable resource for teaching, learning
and referencing anatomical and biological structures. In the education of medical professionals, real world models
still dominate teaching tools. While a real model of a torso, is limited by manufacturing constraints and might be
disassembled to about 10 parts, a 3D model might consist of many hundred parts, which can all be instantly
accessed and examined on a PC. www.nextd.com
DAZ integrates Autodesk FBX into free digital 3D art software
DAZ Productions, a developer of professional quality 3D software and models, has announced that Autodesk FBX
is now fully integrated with DAZ Studio, a free, feature-rich 3D art software package. DAZ Studio’s integration of
the FBX file format allows users to import and export their favorite DAZ models and scenes into and out of every
major 3D package on the market, and access tools and content available through FBX’s extensive partner network.
DAZ Studio contains pre-configured 3D scenes, poseable characters, animals, environments, clothing and
accessories. Autodesk FBX is a free, platform-independent 3D authoring and interchange format that provides
access to 3D content from most 3D vendors. The FBX file format supports all major 3D data elements, as well as
2D, audio and video media elements. www.daz3d.com
Dassault Systèmes to take over MatrixOne
Dassault Systèmes, a leader in 3D and product lifecycle management (PLM) solutions, and MatrixOne, a provider
of collaborative PLM solutions, have jointly announced a merger agreement by which Dassault Systèmes would
acquire MatrixOne for $7.25 per share in cash, representing a total transaction value of approximately $408 million.
The proposed acquisition, which has been approved by both companies’ boards of directors, is expected to be
completed by the end of the 2006 second quarter.
Bentley Systems connects MicroStation to Google Earth
Bentley Systems has connected its MicroStation to the Google
Earth service. As a result, users can view and navigate 2D/3D
models of infrastructure projects in the context of the Google
Earth environment. MicroStation is Bentley’s desktop platform
for the design, construction, and operation of infrastructure,
including buildings, roads, bridges, power plants, and telecom
networks. Through this connection, MicroStation users can
publish their DGN and DWG models of infrastructure assets
being designed, approved, or maintained directly to the Google
Earth environment. Here, the models can be viewed and
navigated in the context of the geographic imagery with
associated content, including buildings, transportation systems,
boundaries, bodies of water, and census information to name a
few. To view an online demonstration of the MicroStation and
Google Earth connection, or view an e-seminar on how to
The Bentley headquarters published to the
publish DGN and DWG models to the Google Earth environment
Google Earth environment
go to www.bentley.com/earthtools.
Dassault brings out PLM sourcing software
Dassault Systèmes has announced the availability of next generation PLM sourcing solutions, ENOVIA V5
Collaborative Enterprise Sourcing (CES). The CES product suite brings together engineering and sourcing
functions into one collaborative environment. It builds upon Dassault Systèmes’ V5 PLM platform and embeds i2
Technologies’ proven sourcing technology components. “We have done a detailed evaluation and tests of CES
architecture, the rich functionality set across engineering and sourcing domains, in addition to the user interface.
Our conclusion is that the solution matches our needs,” explains Alain Charbonnier, head of R&D support services,
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BOBST Group, a supplier of equipment to packaging manufacturers. “The native integration of engineering and
purchasing functions enables both departments to align earlier in the product development cycle to significantly
reduce product costs, improve time-to-market and product quality.” Other customers are evaluating and working
with the product suite. www.3ds.com
Autodesk launches suite of software for CAD and GIS
Autodesk has launched the Autodesk Civil 3D 2007, Autodesk Map 3D 2007, and Autodesk Raster Design 2007
software products. These new solutions enable the integration of computer-aided design (CAD) and geospatial
information system (GIS) data allowing customers to create, manage and share spatial information. Autodesk Civil
3D 2007 software uses an industry-proven dynamic engineering model that maintains intelligent object
relationships. A change made in one place instantly updates an entire project, helping to complete transportation,
site, sewer, storm drain and subdivision projects faster and more accurately. All team members work from the same
consistent, up-to-date model so they stay synchronized throughout all project phases, including survey, design,
drafting, reporting, analysis and visualization. Autodesk Map 3D 2007 creates and edits spatial data, delivering
practical mapping functionality to engineers and geospatial professionals who need an open and flexible way to
integrate CAD and GIS information. It complements existing GIS implementations by providing read and write
access to a wide variety of geospatial data sources. Autodesk Raster Design 2007 enables users to edit or vectorize
scanned drawings without performing expensive redrafting. Improved functionality allows users to integrate maps,
aerial photos, satellite imagery and digital elevation models to enhance presentations, design and project
deliverables. www.autodesk.com
Magic Eye publishes “aerobics for the eye” book
Magic Eye Inc. recently introduce a new book entitled Magic Eye Beyond 3D with the
captivating subtitle, Improve Your Vision, Reduce Computer Eye Strain, Stress & More.
The authors claim that Magic Eye images are being used worldwide by eye specialists
for vision therapy, that viewing Magic Eye images is like “aerobics for your eyes”. The
book discusses how Magic eye images may improve vision, relax the body, and calm
the mind. Numerous Magic Eye 3D Illustrations and exercises are included. The
hardcover book is 48 pages in length and is priced at $14.95.
CDS incorporates Lattice XVL technology
Lattice Technology has announced that Catalog Data Solutions (CDS) has adopted Lattice’s XVL technology to
enable its On-Demand 3D Spare Parts Catalog solution. CDS specializes in on-demand software solutions for
industrial manufacturers and distributors. CDS software solutions include interactive online catalogs, product
configurators, 3D Spare Part Catalogs, and 3D CAD Drawing downloads. CDS has built its latest product, CDS 3D
Spare Part Catalog, around Lattice’s XVL viewer to enable both 2D and 3D selection of spare parts for all types of
industrial machines. www.lattice3d.com
Actify brings out latest edition of SpinFire
Actify Inc has announced the availability of SpinFire Professional 8.0 for the automotive, high technology,
aerospace, industrial automation and discrete manufacturing industries. New features that enhance the digital
design communication process include the ability to interact with Product Manufacturing Information (PMI, also
known as GD&T), a plug-in application program interface (API) to create custom solutions, a completely new user
interface, improved analysis capabilities, and an easier exploded assembly creation tool. SpinFire Professional 8.0
makes 2D and 3D CAD data more easily accessible to both technical and non-technical users. It provides powerful
2D and 3D CAD visualization capabilities, without requiring a native CAD system. Actify SpinFire Professional
8.0 will be available in mid-April, 2006. Pricing starts at $495. www.actify.com.
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Stereoscopic Displays and Applications Conference
January 16-18, San Jose, California
Mark Fihn summarizes papers related to 3D displays presented at the SD&A conference in this
and following editions of the 3rd Dimension. This edition includes summaries of presentations
made by Volume Interactions, the University of Hull, Visionsense, Nokia Research
Center/University of Helsinki, Communications Research Center Canada/Electronics and
Telecommunications Research Institute, and the Air Force Research Lab

Stereoscopic visualization and editing of automatic abdominal aortic aneurysms
Luping Zhou, Yapeng Wang, Lin-Chia Goh, Ralf A Kockro and Luis Serra
Volume Interactions Pte. Ltd. -- Singapore
This paper highlighted the importance of detailed anatomic considerations in the medical treatment of abdominal
aortic aneurysms (AAA). 3D editing is difficult to achieve because of the limitations of monoscopic displays and
the 2D interface, but interactive 3D editing is possible, so that relationships of the measurements and the aorta are
clearly perceived. This understanding is facilitated by the stereoscopic rendering that makes it possible to see the
transparent vessel and its corresponding measurements all in one image.
Conventionally, AAA systems measure using the acquired 2D slices, the orientation of which is not necessarily
orthogonal to the blood vessel. However, AAAs are usually both tortuous and eccentric. The prevalent method is to
find the centerline of the blood vessel and to measure it, along with the diameter and area at certain key points of
the vessel lumen in a plane perpendicular to the axis (the “true” cross-section). However, it is still difficult to edit
these measurements and exhibit them in a way that is clear and unambiguous.
Current systems generally suffer from the lack of depth perception achieved through monoscopic imaging, resulting
in a significant loss of the spatial information for the data and the measurements. To overcome the shortcoming of
monoscopic display for 3D context, these systems try to reconstruct the whole 3D picture by combining pieces of
2D information.
§

§

Philips EasyVision Workstation measures the diameters and displays the measurements in two panels. One
shows the construction of the central lumen line of the aorta in a sagittal plane. The other shows the crosssection of the aorta perpendicular to the central lumen line (indicated in the first panel) and its
corresponding diameter measurement.
Barco’s Voxar 3D VesselMetrix works in another way. It simultaneously rotates the curved vessel and the
360 ° straightened vessel view to provide characterization and navigation.

The ideal method should allow users to view directly the resulting measurements against the pre-operative
CT/MRI, so that they can check the measurement accuracy in 3D context. Moreover, modification of the
measurements is frequent when automatic algorithms introduce inaccuracies (the diameter of the thrombus, for
instance, is difficult to detect due to its low contrast). However, 3D editing is difficult to achieve too because of the
limitations of monoscopic displays and the 2D interfaces in these systems.
Visionsense developed AngioDEX, a system for automatic AAA measurements and editing within a stereoscopic
virtual environment. Facilitated by stereoscopic rendering, AngioDEX provides users a clear understanding of the
spatial relationship between the measurements and the abdominal aorta aneurysm and an easy way to precisely edit
the measurements in 3D. AngioDEX is constructed based on the Dextroscope - a two-handed 3D stereoscopic
virtual environment for working with medical images. The Dextroscope introduces a mirror between the user and
the computer screen, so that the resulting image, when perceived with stereoscopic glasses, appears to be floating
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within the user’s reach. Hence, the virtual object appearing on the screen can be reached into with a 3D input
device. Users can interact with the 3D volume precisely through 3D tracking devices on each hand; the right hand
holds a pen-like stylus, while the left holds a joystick-like 6D controller. In 3D editing, AngioDEX allows users to
move, rotate, resize and reshape the diameter measurements and ensures the consistency of the length
measurements, significantly improving surgical results in this procedure.

A hybrid virtual environment for training of radiotherapy treatment of cancer
Roger Phillips, James Ward, Pete Bridge, Rob Appleyard, and Andrew Beavis
University of Hull, Sheffield Hallam University, Sheffield, Princess Royal Hospital – UK
According to work done at the University of Hull in England, there is often insufficient access to patients and linear
accelerator treatment rooms to train radiotherapy students. An alternative approach is for some training to use a
hybrid virtual environment (HVE) that simulates an actual radiotherapy treatment machine controlled with the
actual machine’s handheld control pendant. The simulated HVE comprises a virtual treatment room with a linear
accelerator, modeled from laser scan data and a virtual patient. The virtual patient is based on the visible human
female dataset, complete with rectangular markings for a range of different treatment sites, provided a range of
treatment scenarios. Students were trained in groups with the virtual world being displayed stereoscopically on a
large work-wall. A study of 42 students was conducted to evaluate learning. 93% of students perceived an
improvement in their understanding of this treatment using the HVE and 69% found the control system to be easy
to master.
Linear accelerators are both an expensive and a scarce resource in the clinical setting. There are thus obvious
benefits in delivering some training in a more economic setting. Training in a virtual environment can reduce the
downtime of treatment rooms for training purposes and it can remove considerable training whilst patients are
being treated. It can also reduce stress for trainees as the training is in a more relaxing setting and without the
serious implications of mistakes. Training of radiotherapy equipment and techniques via virtual environments can
also provide a richer visual experience for the trainee than they would encounter in reality. A key concept of this
approach is to provide a single integrated 3D space that brings together 3D spaces from different locations,
different points in time and different levels of visibility and
register them together in a single 3D reference space.

Image created by University of Hull

Simulation of radiotherapy treatment of head and neck
cancer showing visualization of tumor volumes, organs
at risk (spinal cord and brain stem), skin surface, one
segment of a radiation beam and a CT slice correctly
located inside the patient; the beam’s eye view for the
beam segment is shown in the bottom left hand.

The visualization of the integrated space needs to be done
carefully to avoid producing a cluttered and thus ineffective
integrated visual space. Virtual environment applications
have been successfully used to enhance training by
simulating medical procedures such as endotracheal tube
placement, arthroscopy, bronchoscopy, and IV catheter
placement. However, these procedures typically use small
pieces of equipment that operate in a small working volume
(such as a bronchoscope) and are ideally suited to virtual
environment simulators that use a small screen for a view on
the virtual world. The simulation of something as large as a
linear accelerator in a treatment room demands the
appreciation of the large-scale view and the ability to see and
manipulate the equipment and patient and this is greatly
aided by an immersive visualization environment which
provides a large display with stereoscopic viewing of the
virtual world. The authors created a flexible virtual
environment of a radiotherapy treatment world that can not
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only be used for training but also as a planning aid for treatment and for patient education.
A study was reported of using the HVE for training of the skin apposition technique. The use of the actual control
pendant was found paramount to achieving a high level of realism for users of the HVE by improving their
interaction with HVE. Work is ongoing to determine the extent to which the HVE really improves skill acquisition.
Future enhancements to the HVE such as motion tracking of viewpoint, improved navigation, improved virtual
patient, new quantitative measure of performance and new assessment are expected to provide further training
benefits to radiotherapy students.

Blur spot limitations in distal endoscope sensors
Avi Yaron, Mark Shechterman, and Nadav Horesh
Visionsense Inc. – USA and Israel
Visionsense reported that historically, the picture quality of electronic video systems was limited by the image
sensor. Today, the resolution of miniature image sensors, as in medical endoscopy, is typically superior to the
resolution of the optical system. This “excess resolution” is utilized by Visionsense to create stereoscopic vision.
Visionsense has developed a single chip stereoscopic camera that multiplexes the horizontal dimension of the
image sensor into two (left and right) images, compensates the blur phenomena, and provides additional depth
resolution without sacrificing planar resolution. The camera is based on a dual-pupil imaging objective and an
image sensor coated by an array of microlenses (a plenoptic camera). The camera has the advantage of being
compact, providing simultaneous acquisition of left and right images, and offering resolution comparable to a dual
chip stereoscopic camera with low to medium resolution imaging lenses. A stereoscopic vision system provides an
improved 3-dimensional perspective of intra-operative sites that is crucial for advanced minimally invasive surgery
and contributes to surgeon performance. An additional advantage of single chip stereo sensors is improvement of
tolerance to electronic signal noise.
Two physical factors determine the resolution of a digital camera: the camera objective lens and the pixel-size of
the image sensor. In general, the optical resolution of well-designed lenses (in the absence of size constraints, such
as a digital camera) is superior to the
resolution of the most advanced imagesensors, which therefore requires the use of
anti-aliasing filters. When size and costs are
constraints, the image sensor cost can be
reduced by reducing the chip-area. On small
format sensors, it is necessary to reduce the
pixel size in order to maintain acceptable
image resolution. For instance, PAL/NTSC
signals are provided by =1/6” format chips
with pixel size of =3 µ.
Image from Visionsense

In comparison, there are applications where
the resolution of the image sensor is, in
many cases, superior to the resolution of the
optical system. These are usually low cost
/low quality optics in hand-held devices
such as cell-phone cameras, or high depth-of
field applications such as medical
endoscopy. This “excess resolution” is used
to great advantage by Visionsense

Visionsense stereoscopic camera scheme: the camera is composed of a
mask with two openings (pupils) in the front focal plane P and imaging
objective (L and a CCD with a cylindrical microlens array (LA where each
lenslet is 2 pixels wide. Ray from the object that pass through the left pupil
(l) generate a left view on the “white” pixel columns, and rays that pass
through the right pupil (r generate a right view image on the “white” pixel
columns. The telecentricity of the imaging objective is not mandatory, but
it simplifies the optics by forcing an exact rather then variable registration
of the LA to the CCD.
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technology to create stereoscopic vision in surgical endoscopes that meet the needs of the medical market. As the
human brain is highly sensitive to depth information the image understanding and analysis abilities are notably
enhanced by a stereoscopic vision.
The drive for visualization systems with the greatest number of pixels (more megapixels) has not necessarily led to
improved image quality. In fact, simply increasing the number and decreasing the size of pixels, in miniature
cameras, will result in diminished improvement of image quality. In a pixel size that is much smaller than the blur
spot, image quality and pixel count are not synonymous. It is possible, however, to apply unique technological
innovations to these miniature camera systems to further improve resolution and provide additional useful visual
informa tion. The dual aperture effectively creates two slightly offset images in a single device. Light from each
aperture passes through a single objective lens, which has a large point spread function. Light next passes through a
lenticular array of micro lenses that each focus sharply onto 2 pixels of the sensor. The visual data from the sensor
is then processed by software that reconstructs the stereoscopic image.
The Visionsense plenoptic visualization system provides high resolution stereo images from a compact device. The
small, single camera dual aperture device provides true stereo vision, with an efficient usage of image-sensor area.
This technology can be used to great advantage in applications that demand high quality images from miniature
cameras.

Visual comfort with mobile stereoscopic gaming
Jukka Häkkinen, Marja Liinasuo, Jari Takatalo, Göte Nyman
University of Helsinki, Nokia Research Center – Finland
The researchers presented the results of a study about visual comfort in relation to 3D gaming. While stereoscopic
displays produce an enhanced game playing experience for the user, the experience might be negatively affected by
eye strain symptoms produced by the convergence-accommodation conflict in the visual system. In this study, the
Nokia-sponsored researchers measured the level of sickness symptoms in a mobile stereoscopic game playing
situation. The results show that playing a mobile game with an autostereoscopic display did not cause eye strain
that differed from eye strain caused by ordinary mobile device usage. The results suggest that with sufficiently
small disparities, a mobile stereoscopic display can be used to achieve a comfortable user experience. Interestingly,
the researchers found links between experienced sickness symptoms and background variables.
1. Females reported higher sickness symptom levels than males.
2. Participants with higher susceptibility to motion sickness reported higher sickness levels in the
experiment.
3. Participants with less computer skills or with less enthusiastic attitude towards new technology had
significantly more sickness symptoms than the other participants.
With stereoscopic graphics the immersive experience created by the game becomes more powerful and the effects
of the game are more dramatic. Because an autostereoscopic display does not require special viewing glasses, it
seems like an ideal stereo display type for mobile gaming devices, so long as gamers don’t get sick. The study was
conducted to measure the level of sickness symptoms in mobile stereoscopic game playing situation.
Earlier ergonomic studies related with stereoscopic displays show variable findings. Some studies indicate that
subjective visual strain symptoms are present when users watch a stereoscopic display, but other studies suggest
that there are no symptoms. Similarly, some studies indicate that there are physiological aftereffects in the visual
system of the participants, but others report no additional physiological aftereffects. The mixed results of these
studies might be related with the small number of participants used in many of the studies. Both eye strain
questionnaires and physiological measurements can be very variable and thus an experiment with 5-10 participants
might not be sufficiently powerful to measure the effects. Consequently, in the Nokia study was conducted with
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large participant groups to ensure that the results would be representative. The researchers also tried to carefully
control the possible sources of variation to get clearer results.
Autostereoscopic displays can produce a comfortable and exciting user experience if moderate depth levels are
used. However, psychological factors have a strong effect to the experienced sickness levels. This finding
implicates that any study that measures user experience should have a careful participant selection procedure and
sufficiently large participant group.

Effect of Disparity and Motion on Visual Comfort of Stereoscopic Images
Filippo Speranza, Wa James Tam, Ron Renaud, Namho Hur
Communications Research Centre – Canada, Electronics & Telecommunications Research Institute – Korea
It is well known that some viewers experience visual discomfort when looking at stereoscopic displays. One of the
factors that can give rise to visual discomfort is the presence of large horizontal disparities. The relationship
between excessive horizontal disparity and visual comfort has been well documented for the case in which disparity
magnitude does not change across space and time, e.g. for objects in still images. Much less is known about the
case in which disparity magnitude varies over time, e.g., objects moving in depth at some velocity. In this study, the
researchers investigated the relationship between binocular disparity, object motion and visual comfort using
computer-generated stereoscopic video sequences. Specifically, viewers were asked to rate the visual comfort of
stereoscopic sequences that had objects moving periodically back and forth in depth. These sequences varied with
respect to the number, size, position in depth, and velocity of movement of the objects in the scene. The results
indicate that change in disparity magnitude over time might be more important in determining visual comfort than
the absolute magnitude of the disparity. The results also suggest that rapid switches between crossed and uncrossed
disparities might negatively affect visual comfort.
The results of the study confirmed the importance of the interaction between motion and depth for the visual
comfort of stereoscopic images. In addition, the study provided several important new findings and implications.
1. One important finding of the study is that the change in disparity magnitude over time might be more
important in determining visual comfort than the absolute magnitude of the disparity.
2. The rate at which disparity changes over time, as determined by the velocity of the moving object, is
quite possibly a critical factor in influencing visual comfort.
3. The nature of the change in disparity from crossed to uncrossed disparity, as well as the rate at which
that change occurs might play an important role for visual comfort.
The authors suggest that the results of the present study have significant implications for stereoscopic imaging. In
particular, they suggest the need to control not only for the presence of large disparities in the scene, but also for
their dynamic change over time. The present results are also important for the design of stereoscopic imaging
systems. For example, to ameliorate the comfort of stereoscopic image, several researchers have begun exploring
the possibility of scaling “a posteriori” (i.e., after the scene has been already captured) the disparities in the scene.
The main purpose of this scaling is to eliminate the large disparities contained in the original images that might
cause discomfort, while at the same time maintaining good stereoscopic depth. The results of this study suggest that
this scaling should consider not only with the magnitude of the disparities but also the rate at which the disparities
change.
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Analysis of an Autostereoscopic Display: The Perceptual Range of the Three Dimensional
Visual Fields and Saliency of Static Depth Cues
Paul Havig, John McIntire, Rhoshonda McGruder
Air Force Research Laboratory, Consortium Research Fellows Program, US Air Force Academy – USA
Auto-stereoscopic displays offer users the unique ability to view 3-dimensional (3D) imagery without special
eyewear or headgear. However, the users’ head must be within limited “eye boxes” or “viewing zones.” Since little
research has evaluated these viewing zones from a human-in-the-loop, subjective perspective, the researchers
conducted two studies relating to the 3D visual field on parallax barrier auto-stereoscopic displays. The purpose of
the experiments was to determine how the quantity and quality of the 3D image is effected as stimuli are viewed
off-axis or at a non-optimal viewing distances. Since viewers move in and out and back and forth while looking at a
display, the experiments attempted to subjectively identify how well the 3D percept holds as it is viewed in nonoptimal conditions.
In the first study, twelve participants evaluated the quality and amount of perceived 3D images. The researchers
manipulated distance from observer, viewing angle, and stimuli to characterize the perceptual viewing zones. The
data was correlated with objective measures to investigate the amount of concurrence between the objective and
subjective measures. Five stimuli of differing complexity were used with the not-surprising result that at the
optimal distance, observers perceived the quantity and quality of 3D to be better than at the non-optimal distances.
In the second study, the researchers investigated the benefit of generating stimuli that take advantage of monocular
depth cues. The purpose of this study was to determine if one could develop optimal stimuli that would give rise to
the greatest 3D effect with off-axis viewing angles.
Twelve participants evaluated the quality of depth
perception of various stimuli each made up of one
monocular depth cue (i.e., linear perspective, occlusion,
haze, size, texture, and horizon). By doing this the
researchers hoped to understand what cues may have
caused the difference seen in the first experiment as well
as hopefully giving insights into how to make a more
robust stimulus. The results of the experiment were
similar to the first with observers showing similar effects.
The main difference between experiments 1 and 2 was
that in the first experiment the stimuli were much more
complicated and had multiple monocular depth cues,
providing somewhat better results.

Image from AFRL

Depth Cue stimuli for experiment 2 conducted by the Air
Force researchers

For the future, the researchers are attempting to develop
an objective metric that will measure how much 3D is in
the image. This may correlate with perceived quantity and
quality of 3D. Secondly, they plan to look at the effect of
overall image complexity as well as image size. It may be
the case that a more complex image may give rise to more
subjective judgments of 3D. Finally, they plan to look at
the effect of size to see if smaller or larger stimuli are
more or less affected by off-axis viewing. In doing so,
they hope to be able to better understand how to develop
stimuli that make the best use of auto-stereoscopic
systems.
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Technology Showcase
USC team makes geospatial imaging quick and easy
by Phillip Hill
A team of computer scientists at the University of Southern California (USC) led by Cyrus Shahabi is developing
technology to make maps interactive, three-dimensional, extremely accurate, and easy to access. The technology is
being developed in a project called GeoDec (Geospatial Decision Making) based at the Integrated Media Systems
Center (IMSC) at USC Viterbi’s School of Engineering. Shahabi is collaborating on this work with other research
professors at USC: Craig Knoblock, Ulrich Neumann, Ram Nevatia, Suya You, and Roger Zimmermann.

Cyrus Shahabi, who specializes in databases and information management, says that the IMSC technology has a
similar look and feel to the new, high-powered interactive mapping tools, such as Google Earth and MSN Virtual
Earth. However, unlike these systems, there is no need to spend a large amount of time to integrate several online
and private geospatial and geospatially-related sources in order to fully model a geo-location. GeoDec does this in a
relatively short amount of time by extending the concept of information mediators and wrappers/agents to the
geospatial domain. Moreover, GeoDec’s interface provides natural querying and data-analysis facilities not only for
geospatial data but also for 3D models, video-streams and online data in an integrated manner. Finally, the fused
result is enhanced with live video projection and accurate and efficiently built 3D models. It can build accurate 3D
building models in a fraction of the time required by other existing technologies and procedures.
At the end of March, Shahabi won a Microsoft research grant to conduct basic research in advanced geographical
visualization and data management systems for “Virtual Earth”, a new geospatial technology that will allow
Internet users to access the next generation of interactive 3D maps accurately, quickly and easily. According to
Shahabi, GeoDec programming applications will be needed for both data-mining and management as high-powered
interactive mapping tools like “Virtual Earth”, “Google Earth”, and “MapPoint” come online.
USC’s GeoDec research includes a family of interactive, highly accurate, 3D visualization tools ranging from rapid
modeling to the depiction of live dynamic data, including live video. The application of this technology to the
reconstruction of the University of Southern California campus in Los Angeles is the subject of a paper to be given
to the IEEE International Conference on Multimedia & Expo, July 9-12, in Toronto, Canada. In addition, GeoDec
recently received funding from USC’s Annenberg Center for Communication to support an urban renewal project
that is under way in downtown Los Angeles. IMSC researchers are
developing programming interfaces that will allow urban planners
to redesign the city and create digital blueprints for a proposed
$1.8 billion redevelopment project.
The main challenge in the construction of an information-rich and
realistic three-dimensional (3D) visualization of a geographical
location is how to accurately integrate and visualize all aspects of
the region, given the existence of heterogeneous data sources that
have varying degrees of accuracy and consistency. Examples of
information that could be used by decision-makers are highresolution imagery, maps, road networks, and 3D models of
buildings. GeoDec applies relevant techniques developed
independently in the fields of databases, artificial intelligence,
computer graphics and computer vision
Shahabi’s current system not only allows navigation through a 3D
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model, but also issues queries and retrieves information as the user navigates through the area (see Figure 1). In
particular, the system seamlessly integrates satellite imagery, accurate 3D models, textures and video streams, road
vector data, maps, point data, and temporal data for a specific geographic location. In addition, users can intuitively
interact with the system using a glove-based interface.
The GeoDec system has geospatial data integration, image/video pre-processing and visualization components. In
the area of data integration, while the other systems can retrieve different types of geospatial data from their
respective sources, they cannot integrate the data using different methods, such as integrating maps with imagery
by conflating the maps to the imagery. In the area of image/video pre-processing, in addition to providing a local
map and possibly a satellite image of an area, the Google Earth project now offers 3D models of the area as well.
However, unlike GeoDec, these models are typically based on LIDAR data. With LIDAR data, 3D building models
are generated from high-resolution scanned range data. The generated 3D building models are a mesh structure and
do not make the structure explicit and need to be compensated for holes in the generated models, says Shahabi. The
LIDAR data approach also requires accurate range data that may be difficult to obtain.
In the area of visualization, the main capability that differentiates GeoDec from Google Earth is the ability to
support the fusion of video textures with the 3D model to create a realistic visualization of a geographic location.
The GeoDec system is comprised of three main components: an information mediator with a spatio-temporal
database, an image and video pre-processing component, as well as a 3D visualization component that supports
queries through the user interface. Shahabi points out that his current system does not yet fully implement this
architecture but nonetheless is an end-to-end system comprising parts of each major component.
The first step in the current system is to construct 3D models of buildings from two aerial photographs (not
necessarily stereo images). The second step is to enhance the model by integrating different geospatial data from
both online sources as well as private databases. This data includes road vector data and maps, gazetteer points, as
well as temporal data. GeoDec queries for all the different geospatial data from a single mediator that integrates
data from various sources. The current system can obtain gazetteer point data as well as conflated vector and map
data from the mediator. The third step is to complete the 3D visualization by mapping textures to the buildings,
which includes fusing video streams (either live or stored) of the area with the models.
GeoDec utilizes an interactive building modeling system that helps construct 3D building models from two or more
aerial or satellite images. Even though the system uses two or more images, the images need not be true stereo
images (they need not be taken at the same time) nor do they need to be rectified (have parallel epipolar lines);
however, precise camera geometry is assumed to be given. The user interacts with only one image at a time and is
not asked to fuse stereo images, reducing fatigue considerably.
The method consists of first approximating a complex building by a rectangular seed building. After each click,
indicating the approximate position of a corner, the system finds nearby corners constructed from extracted line
segments. This information is sufficient to construct a 3D model by combining information from the multiple views
automatically. The user can then adjust the model height or sides using efficient editing tools.
Complex roof shapes can be modeled by adding or removing rectangular or triangular components. These
modifications do not typically require all three corners to be indicated; instead one side and one corner suffice.
Multi-layered buildings are modeled from the bottom up so that new structures are extruded to the previous layer
rather than the ground. By combining these operations, highly complex polygonal roof shaped buildings can be
modeled.
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The modeling system is integrated in the ERDAS Imagine GIS software. Thus, it can handle a wide variety of
image forma ts including commercial satellite images with accompanying RPC camera models. A modeling result
with texture from the system for the USC campus is shown in Figure 2. In this case, 256 building components are
generated in about two hours (user interaction time
excluding image pre-processing time).

Figure 2: 3D model construction

After the creation of the 3D model, the next step is to
integrate data from different geospatial data sources with
the model. In order to generate a useful visualization of
integrated geospatial data (such as vector data, satellite
imagery, and raster maps), a simple superimposition of
various geospatial sources is not sufficient to align the
sources with each other, Shahabi says. The current
commercial tools to solve this problem require heavy user
interventions. It is simply too slow and tedious to fully
exploit the rich sources of information available in
geospatial datasets, he stresses.

The GeoDec project has developed a set of techniques for automatically aligning maps and road vector data on
orthorectified imagery. In order to allow integration of the aligned data with the 3D model, the maps and road
vector data are aligned to one of the satellite images used to construct the 3D model. This vector-to-imagery
conflation technique exploits a combination of the knowledge of the road network with image processing
techniques. The system first finds road intersection points from the road vector dataset. For each intersection point,
it then performs image processing in a localized area to find the corresponding intersection point in the satellite
image. Finally, the software computes the transformation metrics from the two sets of intersection points to align
the vector data with the imagery. The running time is dramatically lower than traditional image processing
techniques due to the limited image processing. Furthermore, exploiting the road direction information improves
both the accuracy and efficiency of detecting edges in the image.
To integrate raster maps with satellite imagery, the GeoDec system
uses common vector datasets as “glue”. They first identify road
intersections on imagery and then also detect the road intersections
on maps. Finally, they apply a geospatial point pattern matching
algorithm to find matches between the two point sets. Figure 3
illustrates an area in the campus of University of Southern
California where a campus tram route map is conflated with the
aerial imagery and overlaid on the 3D model.
In order to efficiently and accurately integrate a wide variety of
information about a geographic location, GeoDec utilizes a
geographic data integration system called “Prometheus” which
organizes the available information sources in a domain hierarchy
containing well-known domain concepts, such as satellite image,
map, or vector data.

Figure 3: Conflated USC tram route map
fused with 3D model

One of the key aspects of GeoDec is to integrate temporal data with other available sources of information. GeoDec
tracks all the trams and buses that move in or around the USC campus in real time. The geo-coordinates of each
tram are transmitted to a server every 10 seconds via modems installed on the trams. The system can thus track
their location in real-time and display the trams on the 3D model. In addition, the integration of conflated raster

27

Veritas et Visus

3rd Dimension

March 2006

map of bus routes, road vector data and real time tram locations adds to the decision-making capability of GeoDec.
The example shown in Figure 4 depicts five real-time
video images projected onto the building models of the
USC campus. In this case, the video images are overlapped
to seamlessly cover the entire street and provide a complete
visualization of scene activity.

Figure 4: Video stream fusion with 3D model

The GeoDec system includes a glove-based user interface
for decision-makers to navigate and query the 3D
environment using gestures. Examples of gesture-based
navigation commands supported include zoom, translation
and rotation. The user can also issue commands using the
gloves to display different geospatial information such as
the conflated vector data or tram map.

The GeoDec researchers are currently developing a new user interface – “Negaah” - (Negaah in Persian means
“viewing”) that will allow the user to navigate and interactively query the 3D environment in real-time. Negaah
allows greater decision-making flexibility by allowing the user to query geospatial data based on a user-defined
selection area. Negaah will also allow the user to submit queries based on a different time intervals for temporal
data (such as object trajectories or stored video streams). The user can selectively query and display different layers
of information. Negaah also supports more sophisticated queries such as calculating the shortest path between two
points. Examples of data sources that Negaah can already query or will support in the near future include 3D
models, road vector data, raster maps, traffic information, point data (such as building names), moving
objects/trajectories (such as trams) and parcel information.
All the queries in Negaah are directed to GeoDec’s information mediator/spatio-temporal database component
through a new middleware layer, “Jooya” (Jooya in Persian means “finder”). Jooya offers a universal way of
specifying the type of query, as well as its parameters by a GUI and retrieves the results back in a unified way
(currently using the KML format). Therefore any visualization layer can sit on top of Jooya for its integrated query
and access needs. Currently, the USC team has ported both Negaah and Google Earth on top of Jooya. This design
makes the interface independent of the inherent data model and facilitates scaling the architecture by allowing
several visualization components to specify queries and receive the results back in a uniform language hiding the
source of information.
In addition to images (maps), alphanumeric and geospatial vector data, the GeoDec team is integrating numerous
video streams acquired from video sensors that are accessible within the GeoDec environment. It provides the
functionality to search for the videos within a given area of interest and during a given time interval. The video
sources can either be spatio-temporal indexed videos stored in media servers or live videos acquired from live
cameras. The video clips satisfying the query conditions are streamed and displayed to user. The media streaming
and storage architecture is specifically designed to scale to a large number of concurrent streams. Users might
simultaneously view several live and pre-recorded videos in a geospatial region and go back in time by navigating
through a temporal history browser implemented in Negaah. The functionality is enabled by continuously recording
a sliding temporal window of all the incoming video streams.
Shahabi plans to enhance the system through the integration of additional data sources as well as improved query
capabilities. Other potential enhancements include the modeling of more sophisticated building structures such as
sloping roofs, extraction of geospatial data from text documents, as well as building image schematic
representations of the dynamics and actions of objects within the GeoDec environment (such as cars in an
intersection).
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The BIGGEST thing in stereoscopic 3D in 2005
by Andrew Woods
Andrew Woods is a Research Engineer at Curtin University's Centre for Marine
Science & Technology, Perth, Australia. He has over 15 years of experience
working on the design, application, and evaluation of stereoscopic video
equipment for tele-operation, industrial, and entertainment applications. He has
been involved with the SD&A conference since 1991 and co-chair of the
conference since 2000.

At the recent Stereoscopic Displays and Applications (SD&A) conference, a
question that I asked several attendees was “in your opinion, what was the
Photo: Mark Coddington
BIGGEST thing in stereoscopic 3D for 2005”. There was widespread
agreement that “Chicken Little 3D” was it. Now, not the Chicken itself, but the rollout into 84 cinemas across the
US of the “Disney Digital 3D”/“REAL D” stereoscopic projection system for the 4th November 2005 release of
Chicken Little.
The technology of these systems is very good. For those not aware of the system used, it consists of a single 3 chip
DLP projector, projecting 144 discrete images (frames) per second (72 for the left and 72 for the right eye,
alternately). The projector is driven by a conventional D-cinema server outputting two 24fps (frames per second)
HD-SDI data streams. The projector accepts these two data streams and triple flashes each image resulting in 144
frames per second (24 x 2 x 3 = 144). On the front of the projector is fitted a REAL D Z Screen which can be
electrically driven to two polarization states, left-hand and right-hand circular polarization. The auditorium is fitted
with a silvered screen (necessary to retain polarization of the image) and the audience wears circular polarized 3D
glasses.
The image brightness and sharpness are both good, the crosstalk is very low, and 3D alignment is extremely good
(due to a combination of the projection system not introducing any misalignment (a big advantage of single
projector 3D) and the content shown being computer generated and well produced). The result is a high quality and
comfortable 3D image. My wife, whom I have dragged along (not necessarily kicking and screaming) to see many
3D movies, commented that it was the most comfortable 3D she has ever seen. And I would have to agree with that
statement. Part of the reason for that comfortability was also due to the conservative use of horizontal parallax in
the movie.
This prompts me to discuss two other 3D projection methods that were used in mainstream cinemas in my local
area (Perth, Australia) in the last 12 months.
The Adventures of Sharkboy and Lavagirl 3-D used the anaglyph 3D system. The left and right images were coded
into the red and cyan color channels and the audience wore red/cyan glasses (left eye red and right eye cyan). The
movie consisted of a combination of CGI and real-world filmed images composited together. Even though the film
used a reduced saturation anaglyph method to reduce the problem of retinal rivalry (in this case from Canadian
company Sensio), the film still suffered the usual problems of anaglyph – i.e. lack of color fidelity, significant
crosstalk, and retinal rivalry. The film also suffered from misalignment problems, most notably cases of divergent
screen parallax and misalignment of the depth of the real-world and CGI images. Overall, a passable 3D
experience. Interestingly, on the DVD of this movie, the director Robert Rodriguez, comments how much better the
film looks using a polarized 3D projection system.
The other movie was Ghosts of the Abyss. This movie was originally released in IMAX 3D theatres. Perth did once
have an IMAX-3D theatre but unfortunately it closed in 2002. This particular screening was shown in a regular
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multiplex theatre in the suburbs of Perth. The film had been down-converted from the original two reels of 70mm
film (one reel per eye) to 35mm film in the over-under (aka: above-below) format (both left and right images are
stored on the single reel of film). The film was run through a standard 35mm projector but fitted to the front of the
projector was a special 3D projection lens or box, which separates the top and bottom images, polarizes them
orthogonally, and overlays them on the screen. The cinema was specially fitted with a silvered screen and the
audience wore linear polarized 3D glasses. Unfortunately the quality of 3D presentation of this movie (at least in
the first week) was terrible – the left eye was out of focus, dim, and cropped differently than the right eye. It took
three days of calls to eventually speak to the head projectionist to advise them of the problems and encourage them
to get it fixed. I must say the installation was doomed to failure – it was installed by a local cinema service
company with no experience in stereoscopic projection, and the head projectionist at the cinema also had no 3D
experience and was trying to fix the problems whilst also trying to run 10+ other theatres. I have no idea whether
the problems were eventually fixed. The film itself also suffers from several misalignment problems – even in its
IMAX 3D version – wandering vertical misalignment and regular massive divergent horizontal parallax. Where are
the 3D police when you need them? Overall, another poor 3D experience.
The problems of this last film highlights one of the great advantages of the new stereoscopic digital projection
systems – there is absolutely no misalignment added by the projector and there is nothing that can be done in error
at the cinema to introduce it. The optical and mechanical sources of alignment (and misalignment) are absent – in
effect, it either works or it doesn’t.
Finally, I wanted to highlight an amusing comment made by Lenny Lipton (Chief Technology Officer of REAL D)
at the discussion forum of the 2006 SD&A conference: (quoting someone else) “It’s been 25 years, and it’s a
chicken”. Yes, it was a chicken, but fortunately it wasn’t a turkey.

Japan Aerospace Exploration Agency goes 3D
Panchromatic remote-sensing instrument for stereo mapping
compiled by Mark Fihn

In mid-February, the Japan Aerospace Exploration Agency (JAXA) announced that image data was successfully
acquired by the Panchromatic Remote-sensing Instrument for Stereo Mapping (PRISM) onboard the Advanced
Land Observing Satellite "ALOS," which was launched on January 24, 2006. The released images clearly show
objects as small as cars and the stereo imaging enables the generation of three-dimensional "fly-by" movies.
Goodrich Corporation's Electro-Optical Systems team developed the advanced high precision optical systems in the
three PRISM payload telescopes that provide the three-dimensional images. Each telescope has a unique optical
configuration allowing it to capture large areas on the ground. The Goodrich-produced mirrors for each of these
systems are 0.6-meters in maximum dimension and are polished to a surface precision better than 10 billionths of a
meter. In addition to the three flight systems launched on the ALOS satellite, Goodrich supplied another complete
set of systems for an Engineering Model and provided on-site support in Japan for integration of the PRISM
payload. Goodrich also provided the attitude control hardware that supports precision pointing of the ALOS
spacecraft to specific regions of the earth. These items incorporate Goodrich proprietary fine balancing processes
which dramatically reduce the disturbances imparted to the satellite and allow proper operation of this highlysensitive satellite.
The accompanying images of Mt. Fuji and Shimizu Port in Shizuoka Prefecture were both observed by the PRISM
on February 14, and later received at the Earth Observation Center in Saitama Prefecture.
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Image data of Mt. Fuji was observed by the (PRISM) onboard
the Advanced Land Observing Satellite on February 14,
2006. The height of the mountain was calculated based on
backward, nadir and forward view images and then this
bird’s–eye picture was compiled by overlapping the nadir
view image. You can see detailed streets and rivers in the
Kofu Basin in the front of the image.

The image
data of
Shimizu Port
was enlarged
(bottom) from
the nadir view
image on the
top. In the
image taken by
the PRISM,
whose spatial
resolution is
2.5 meters, we
can see ships
at the port,
boats in the
yacht harbor,
cars on the
roads, Shimizu
station on the
JR Tokai
Railway line,
and houses.

The PRISM is an optical sensor for
observing visible terrain areas
with a 2.5-meter spatial resolution.
It has three independent optical
systems to acquire terrain data
including altitude data so that
images for nadir, forward, and
backward views can be acquired at
the same time. This enables us to
get three-dimensional terrain data
with a high accuracy and
frequency.
>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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Wide field of view holograms
by Adrian Travis
Educated at Cambridge University, Adrian Travis completed his BA in Engineering in 1984, followed by
a PhD in fiber optic wave guides in 1987. With his extensive optics experience, he is now an
internationally recognized authority on flat panel displays. He is a Fellow of Clare College and lectures at
Cambridge University Engineering Department. He is the inventor of the “Wedge” and is now working
to commercialize the product through the Cambridge spin-out company Cambridge Flat Projection
Displays, Ltd. (CamFPD). Adrian is also a co-founder and the chief scientist for Deep Light, a company
that is planning to commercialize a high-resolution 3D display system.

If there is one criterion on which the 3D community should concentrate, it is field of view.
Designers have limited the technical challenge of 3D displays by designing systems which
can produce only two or perhaps a dozen views which both limits data rates and eases the
off-axis performance of any lenses. Holograms also tend to have limited fields of view where
the constraint is the size of the light-modulating elements in the plane of the hologram. If the elements are small,
the pitch of a diffraction grating can be made high and light can be deflected across a wide field of view but most
media have poor efficiency at such extremes. This is particularly true with holograms displayed on liquid crystal
displays.
The smallest liquid crystal microdisplays rarely have pixels smaller than five microns. This is because there must
be an insulating gap between adjacent pixels and because the thickness of the liquid crystal layer is typically at least
1.5 microns. The state of the liquid crystal in the gap between pixels is indeterminate and the thickness of the liquid
crystal layer causes this indeterminacy to spread in from the edge of the pixels to their centre, and contrast fades
with pixels smaller than five microns. At a wavelength of half a micron, a five micron pixel is sufficient to diffract
light through a tenth of a radian or 6 degrees, barely sufficient for a real display.
One way of making an autostereoscopic 3D display with a wide field of view
is to display a sequence of views one by one on a liquid crystal display, and
simultaneously to shine collimated light through the display whose direction
of collimation alters slightly for each view. The sequence must be repeated at
60 Hz if the eye is to see no flicker, but ferroelectric microdisplays have frame
rates of well over 1 kHz and have no difficulty creating 3D in this way.
The same principle can be applied to holography. A liquid crystal hologram
must in any case be illuminated with collimated light for the hologram to be
made visible and if the direction of illumination is altered, then a second
hologram can be made visible to a different point of view. Display a sequence
of holograms at angular intervals of 6 degrees at a repetition rate of 60 Hz and
the result should be a holographic 3D display with a wide field of view.
This might seem sleight of hand: surely the two systems are identical?
Certainly they are similar, but the first difference is that for the holographic
display, the illumination must be the equivalent of point sources of light in the
focal plane of a lens, rather than area sources as for the autostereoscopic
display. The second difference is that while the images on the hologram may
look similar on a large scale to those on the autostereoscopic system, the
edges of the hologram images will have ringing of the kind needed to bring
them into focus off-screen.
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The Last Word
Chris Williams was attacked by the bushes in his garden which got him thinking
about 3D resolution in the real world
Writing this column allows me to comment on a wide variety of matters – fact or
fiction. This particular column is being written late on a Sunday night after a busy day
trimming hedges in my garden. So what, you may ask? Well, being frequently
whacked in the face by the branches of the Leylandii I was attempting to cut was a
rude reminder to me of the importance of visual accuracy, ambient lighting and
contrast in trying to perform a relatively simple task.
One DTI-funded project that recently finished in the UK combined hardware
development of a polymer OLED on silicon microdisplay with diffractive optics to
create a compact headset assembly with a human factors assessment of the resolution
and field of view that would be necessary to perform a series of simple tasks.
The human factors assessment experiments were based on a binocular assembly that
could offer varied field of view and pixel resolutions, and which used variants of
simple computer games to create the task scenario.

Chris Williams of
Logystyx UK

The results of this experiment were fascinating. In the early stages, the polymer
OLED display was demonstrated in monocular form. Displaying full color video (actually a clip from a Harry
Potter film) a common comment from “Joe Public” was that the display looked to be really 3D in appearance. Not
bad for a mono display! However, this experiment did show that creating a display with excellent contrast creates a
life-like image that will be interpreted by the brain as being the “real thing”.
The human factors experiments resulted in two interesting conclusions:
1. Half of the subjects who tried to use the binocular system had to abandon their efforts as they suffered from
vestibular conflict, and were in danger of losing their lunch over the test equipment. The other half had no
problems whatsoever, and felt no nausea when using the kit in a realistic 3D environment.
2. The performance of subjects conducting the simple tasks (simulated driving of fork lift trucks and picking
up objects, etc) improved when the field of view was restricted to about 45-50 degrees.
Limiting the field of view improved performance whereas increasing the resolution of the display from QVGA to
SVGA did not. Would a reasonable conclusion be that too much information distracts the user from performing
simple tasks? What conclusions can be drawn from these disparate points?
When I was working in the real world this morning, knowing that if I was poked in the eye by a twig I might
endanger my eyesight heightened my sense of awareness but did not prevent me from “missing” crucial visual
information that then resulted in a painful reminder of my omission. If I were to conclude from the laboratory
experiments that I had witnessed that a restricted field of view and a minimal resolution would be sufficient to
perform a simple task, would I have been safer and less likely to get smacked by the trees? I don’t think so!
A significant sector of interest in 3D displays comes from the medical community. How do we determine the
minimum field of view and minimum resolution that will allow surgeons to routinely use compact 3D displaybased systems with the full confidence that they are not missing vital information that might imperil the safety of
their patient? I would be most interested to hear the comments of 3D developers and users to understand their views
on this.
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Parting Shot…

Determining inter-ocular distance is not
always an easy task…

Flexible Substrate
Display Standard
3rd Dimension High Resolution Touch Panel
A Family of Specialty Newsletters about the Displays Industry
Each newsletter published 10 times per annum – annual subscription only $47.99
All five newsletters (50 issues) – only $199.99

www.veritasetvisus.com
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Calendar of Events
April 5 -8

International Sign Expo

Orlando, Florida

April 6

WEEE & RoHS Awareness and Compliance
Seminar

Birmingham, England

April 10-14

Active Matrix Displays

Dundee, Scotland

April 12-14

Integrated Systems China 06

Shanghai, China

April 14-17

Hong Kong Electronics Fair Spring

Hong Kong, China

April 15-18

Electronics and Components China Sourcing
Fair

Hong Kong, China

April 17-20

Taipei Int'l Digital Electronics Show

Taipei, Taiwan

April 17-21

Microdisplays

Edinburgh, Scotland

April 19-21

Printed Electronics Europe '06

Cambridge, England

April 19-21

FineTech Japan & Display 2006

Tokyo, Japan

April 22-27

NAB 2006

Las Vegas, Nevada

April 24-26

Photon Forum

Cambridge,
Massachusetts

April 24-26

OLEDs Asia 2006

Singapore

April 24-26

UV&EB Technology Expo and Conference

Chicago, Illinois

April 26-28

International Workshop on Liquid Crystals for
Photonics

Gent, Belgium

April 27

FID Europe

Prague, Czech
Republic

April 27-30

SCAR 2006

Austin, Texas

May 2006
May 2 -4

Connections 2006: Digital Home Conference &
Show

Santa Clara,
California

May 4

adria Roadmapping Workshop

Frankfurt, Germany

May 7 -11

Nanotech 2006

Boston,
Massachusetts

May 7 -12

International Conference of Imaging Science Rochester, New York

May 9 -11

Advanced Displays Training Seminar

Pforzheim, Germany

May 9 -11

CeBIT Australia

Sydney, Australia

May 9 -12

e3 Expo 2005

Los Angeles
California
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May 10-12

Flexible Displays & Electronics

San Jose, California

May 16-17

CIE Expert Symposium

Ottawa, Canada

May 17-20

Flat Panel Display Expo 2006

Seoul, Korea

May 22-23

3D Insiders' Summit

Westminster,
Colorado

May 25-26

2006 Taiwan FPD International Conference

Taipei, Taiwan

June 2006
June 3-9

InfoComm '06

Orlando, Florida

Jun 4-9

SID International Symposium

San Francisco,
California

June 5-6

Projection Summit

Orlando, Florida

June 5-8

Photonics North 2006

Quebec City, Canada

June 6-7

Digital Media Summit

Los Angeles,
California

June 6-10

Computex Taipei 2005

Taipei, Taiwan

June 12-16

Great Lakes Photonics Symposium

Dayton, Ohio

June 14-17

Photonics Festival, FPD Taiwan, OPTO Taiwan
, OPTOCOM, LED Lighting

Taipei, Taiwan

June 19-20

European Conference on Color in Graphics,
Imaging, and Vision

Leeds, England

June 20-22

International Conference on Organic
Electronics

Eindhoven,
Netherlands

June 21-24

Consumer Electronics CEO Summit

Southampton,
Bermuda

June 22

Displays for the Automotive Industry

Munich, Germany

June 26-29

Cinema Expo

Amsterdam,
Netherlands

June 26-28

The Future of LEDs/OLEDs

London, England

June 27-29

Advanced Displays Training Seminar

Bletchley Park,
England

June 27-29

Inkjet Developers Conference 2006

Chicago, Illinois

June 27-29

Entertainment Technology Alliance
Conference

New York, New York

June 27-29

C3 Expo 2005

New York, New York
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