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Progress in Projection Displays

Projectors have been pushed towards large, bright, high-resolution, full-color
images for many years now. They are used in a wide variety of applications, in
sizes from 40 inches diagonal to nearly 40 feet diagonal for electronic cinema
systems, with light outputs from a few hundred to over 10,000 lumens.
Projection systems have achieved performance metrics higher than almost any
other display technology.

For decades the best projectors used multiple CRTs with different phosphors
for each primary color. The advent of efficient, high-maintenance (long-life)
phosphors, advanced lens designs, transmissive screens which control the
distribution of the output light, and liquid-cooled-faceplate CRTs enabled
increasingly less-expensive and higher-performance projectors for consumer
and industrial uses. Today more than 3 million consumer projectors are sold
annually, some still based on CRT image generation but with most using light
valves of one type or another.

Early requirements for large displays were met by projectors based on a
deformable-oil-film Schlieren system (Eidophor,Talaria), and either complex
rapid-processed photographic film or mechanically scribed plates. For the
latter systems, response time was sacrificed to obtain the required light output
and resolution. Starting in the late 1970’s the higher-resolution ILA technology
became the best approach for industrial use and military command & control
systems.. Remarkably, up the early 1990’s the 1948-vintage Eidophor was the
only technology for 5,000+ lumen theater-size displays.

The advent of small light valves based on pSi LCDs or the digital micro-mirror
device (DMD, now DLP), plus the efficient small-arc UHP l[amp—supported by
a host of optical-component and architectural developments—has initiated
dramatic growth in performance in the past decade. Luminous power efficacy
has been improved by a factor of over 10, reliability has increased significantly,
and system size, weight, and cost have all been greatly reduced. These trends
are expected to continue for some time into the future, albeit at a slower pace.

All of these performance/attribute improvement factors have made possible
many new applications. For example, he development of a new class of small
projectors—picoprojectors—is spurring new uses for projected displays in a
wide variety of sizes.

Except for recent advances in laser technology (noted for their potential future
impact) all of the technology milestones in the adjacent chart are limited to
first-of-kind developments for those technologies that resulted in commercially
viable products. The coloring of the milestones should help the viewer to
appreciate the great variety and fascinating evolution of techniques to project
images, especially during the SID era.
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