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Special Lens Developed for the Super MEDIAGLOBE-II 4K Planetarium Projector
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Abstract

In recent years, planetariums have been designed not only
to project stars, but, using digital projectors, to also project
images spreading over the dome such as starry skies, outer
space, and other computer graphics. To enhance the sense of
presence and the immersive effect of these projections, pro-
jectors using high-definition LCDs such as 4k x 2k LCD panels
have been used.

In order to fully project the high quality images of a high-
definition LCD panel, the following must be achieved:

1. As many display pixels should be projected on the dome
as possible by improving the efficiency of use of the panel.
At the same time, the entire projected images should fit
the dome.

2. Optical properties such as image resolution and the reduc-
tion of the lateral chromatic aberration of the projection
lens should be greatly improved.

Following these two achievements, we incorporated the
lens in Konica Minolta’s Super MEDIAGLOBE-II 4K, and this,
the first such digital planetarium projection system to go
into service, debuted at the Ishikawa Pref. Children Activity
Center in April, 2012. A second was installed at the Konica
Minolta Planetarium TENKU in TOKYO SKYTREE TOWNE® in
May, 2012. Each of these systems has two projectors posi-
tioned around the center of the planetarium, and the two
images from these dual projectors are stitched together to
cover the entire area of the dome.

In this report, the newly developed projection lens used in
these projection systems is described.
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Fig. 1 Schematic lens configuration in the Super MEDIAGLOBE, Konica
Minolta's first-generation, single projector system. Due to the instal-
lation of such optical elements as a prism and a cover glass between
the projection lens and the LCD panel, a long back focal length
approximately 13 times longer than focal length is required. The
effective diameter of the lens L1 is 224.5 mm, much greater than
the 19.3 mm diameter maximum usable area of the LCD panel.
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Fig. 2 Lateral chromatic aberration of projection lens in Fig. 1. The
approximately 16 pm maximum lateral chromatic aberration and
the 12.9um pixel pitch of the projector in the Super MEDIAGLOBE
result in a color shift of more than one pixel.
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Fig. 3 Usable area of the LCD panel of a single-projector projection sys-
tem. The LCD panel in a single-projector projection system is not
used effectively.
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Fig.4 The Super MEDIAGLOBE-II 4K projection system used in TENKU.
The dual projectors on either side of the star ball project images
that completely fill the dome.
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Fig. 5 The TENKU projection system.
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Fig. 6 The usable area of the LCD panel using the Super MEDIAGLOBE-II
4K’s two projectors. The LCD panel is used effectively, resulting in
an image with two times higher the definition of a single projec-
tor system.
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Fig. 7 Variables determining focal length. The optimum focal length for

projection lens is required to obtain an appropriate throw angle
to cover the entire dome, and the image area is fit into the panel.
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Fig. 8 Simulation results of usable area.
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Fig.9 Schematic lens configuration of Super MEDIAGLOBE-II 4K. In
designing the lens for the Super MEDIAGLOBE-II 4K, an optical
system composed of a projection unit with a short back focal
length and a relay unit to obtain a long back focal length was ad-
opted (a primary imaging surface exists in the optical system).
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Fig. 10 Lateral chromatic aberration of the Super MEDIAGLOBE-II 4K
projection lens. The lateral chromatic aberration is much smaller
than that shown in Fig. 2.

—H, AREERIZ) L —iE2HR T TnB 5L TEED
B %B2ESHITAVY bbb Y, SHROPETH S,

4 &

HfEflz2B0 70y 2 78 —D RN ERKIBER)
KRR L, BomEweott gz oL > gk H, 45
FTICHWVELWREELLESK, BAROEVENTDOH
YOOI K a9/ kD

ZORER HH, HRZED S Ah AL YU =87 Vit
F2IEWICH S DBEMRIC, Db T2EHLEX%
BHITLTWS, 7, 201247 HIKREL A 27 0
ThHAfE E 472 IPS (International Planetarium Society)
T, 17— VI RTHERIN R L v AE ) LR ORE
iz EHVTWw3,

S, BERVBEL R-oTLEIFRRTHZ Y L —
Fx BT HEIC L ) 2/ REl, K3 X Mez
HigL 72\,

KONICA MINOLTA TECHNOLOGY REPORT VOL.10 (2013) 113





