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Optical Inter-orbit Communications Engineering

OICETS

OICETS:

Test Satellite

Communications support current space activities. For
example, Earth-observation satellites and explorer satellites
transmit the observation data and planet images to the
ground using various radio frequencies. However, an
increasing number of sensors are being installed on satellites
and the volume of the observation data is growing, so
interference has become a problem because frequencies
available for space communications are limited.

Laser-based optical communications has thus attracted
attention as a promising technology because of its capability
to transfer a larger data volume than RF communications.
Another advantage is the reduction of interference because
optical communications uses a much higher frequency.

The Optical Inter-orbit Communications Engineering Test
Satellite (OICETS) is being developed to test innovative
technologies of laser-based optical inter-orbit communications
between OICETS and the Advanced Relay and Technology
Mission (ARTEMIS) geostationary satellite for future space
activities. OICETS launch is scheduled for the summer of
2005.
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the Development of New Optical Communications
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Laser Utilizing Communications Equipment (LUCE)
Optical part
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Weight : Approximately 570 kg
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Dimensions : Box-shaped satellite with dimensions of
0.78mx1.Imx15m
Total length of the Solar Array Paddles
(after deployment) 9.36 m
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Orbit : Circular orbit at an altitude of 610 km
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Launch : OICETS wnl be launched by the Dnepr launch vehicle
from the Baikonur Cosmodrome, Kazakhstan,
in the summer of 2005.

Development Objectives

OICETS will be launched into circular orbit at an altitude of 610 kilometers
and will conduct various experiments to verify its technological capabilities
for optical inter-orbit communication between geostationary satellites and
low-earth-orbit satellites. Its reflecting telescope and other optical
communication subsystems are designed to conduct on-orbit optical
communication experiments between OICETS and ARTEMIS and are
installed on the anti-earth panel.

Experimentation Plans

OICETS major planned experiments are as follows: 1) Experiments of inter-
satellite optical communications with ARTEMIS, 2) Experiments to evaluate
acquisition and tracking mechanisms, including acquiring and tracking stars,
3) Experiments to evaluate the capabilities of on-board equipment in a space
environment, 4) Experiments to evaluate optical characteristics including
acquisition and tracking characteristics under the influence of the Earth's
atmosphere, 5) Experiments of satellite micro vibration measurements, and
6) Experiments of precise laser ranging between OICETS and the National
Institute of Information and Communications Technology (NICT).

Characteristics and Functions of OICETS

OICETS is @ 0.78 m x 1.1 m x 1.5 m small box-shaped satellite weighing
570 kilograms. After deploying two solar array paddles, the satellite
establishes three-axis attitude control. The Laser-Utilizing Communications
Equipment (LUCE) and the Micro Vibration Equipment (MVE) are
accommodated as mission payloads. Optical inter-satellite communication
requires advanced control technologies for ultra-precise optical equipment
because two satellites, separated by up to 40,000 kilometers, need to send
and receive laser beams to within an average diameter of micro radians.
Thus, advancements in acquisition, tracking, and pointing technologies are
important missions for the optical inter-orbit satellite communication, which
is a key technology in future space activities. LUCE enables performing on-
orbit optical communication experiments between ARTEMIS and OICETS
using laser beams. Because the performance of LUCE is affected by micro
vibration, MVE evaluates effects of the vibration caused by various onboard
drives on the performance of the optical inter-satellite communication.
OICETS will test and verify the function of these element technologies in
order to obtain useful data for practical application in the near future.
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