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An ultrahigh-definition, wide-screen
image system is considered to be a
prospective candidate for future

broadcasting services providing a high sensation
of reality. This paper discusses the design
considerations in the construction of an
experimental ultrahigh-definition image system
with 4000 scanning lines. The scanning
parameters were determined based on the
relation between the sensation of reality and the
viewing angle. The camera system was
developed based on the four-CCD image-
acquisition technology: two 2.5-inch 8M-pixel
CCDs are used for green, and one each is used
for red and blue. The four-CCD beam-splitting
system incorporates two-dimensional pixel offset
so as to form a Bayer color sampling pattern with
the CCDs. A 4000-scanning-line display system
was also developed. It is similar to the imaging
system in that it uses four 8M-pixel LCDs to
realize a 4000-scanning-line system, one each for
red and blue and two for green with diagonal
pixel offset. The viewing angle is more than 100
degrees horizontally at a position 3 m from a 320-
inch (7 4 m) screen.

Ultrahigh-definition video system with
4000 scanning lines

Organic light-emitting diodes (OLEDs) have attracted great attention because they can be applied to full-
color flat-panel displays. Recently, highly efficient OLEDs using phosphorescent dyes such as
iridium(III)fac-tris(2-phenylpyridinato-N,C2') [Ir(ppy)3], iridium(III)bis(2-phenylpyridinato-

N,C2')acetylacetonate [(ppy)2Ir(acac)], and their derivatives, have been reported. We have found a simple
method for the color tuning of the phosphorescent OLEDs; only control over the position of a perfluorophenyl
substituent in (ppy)2Ir(acac) is required. We have developed several novel iridium complexes which possess 2-
phenylpyridine ligands substituted with a pentafluorophenyl group at either the meta(m-)/para(p-) position of
the phenyl or pyridyl ring, and fabricated multilayered OLEDs with the developed complexes. By changing the
position of the substitution with a pentafluorophenyl group, the peak of electroluminescence spectra could be
tuned in the wavelength region from 513 to 578 nm, which resulted from the change of energy levels of the
triplet metal-to-ligand-charge-transfer state in the complexes. The fabricated OLEDs exhibited a high quantum
efficiency of 10-17% at a luminance of 100 cd/m2. There is an upward tendency in quantum efficiencies with
redshift of the emission peak. Luminous efficiency (cd/A) and power efficiency (lm/W) at a luminance of 100
cd/m2 were 41-47 cd/A and 19-29 lm/W, respectively.
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Athree-dimensional (3-D) video system
based on integral photography has been
experimentally developed. The system

can form a 3-D image identical to the actual
object's, in principle. The system is considered to
be an ideal 3-D system, because it induces eye-
accommodation for viewers, who can focus on the
3-D images. A group of real erect images of an
object are formed by a lens array as elemental
images, and is directly captured by a television
camera.  The lens array is composed of many
GRIN (gradient index) lens with length of three
quarters of one period of the optical path. A large
aperture convex lens is introduced in front of the
GRIN lens array to control the depth range of the
reproduced image.  The video signal of a group of
elemental images is transmitted to a display
device that combines a liquid crystal panel and an
array of convex lenses, producing a color 3-D
image in real-time.  As a result, full-color and
autostereoscopic 3-D images with full-parallax
can be observed. The viewers can experience 3-D
effects without wearing glasses. Although he
system needs a huge number of pixels for
capturing and displaying devices, we confirmed
the possibility of the 3-D television system. 

3-D TV without glasses


