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A small research satellite such as u-LabSat represents progress in the aim of
further miniaturizing spacecraft and including higher functional capabilities. The
small satellite enables newly developed equipment and components for spacecraft
to be evaluated and tested in experiments economically and speedily. Once such
corroborative technological evidence is acquired, further progress in terms of
miniaturization alongside higher functional capabilities for spacecraft is expected.
Since there is potential for a small satellite such as that of the piggy-back type (an
onboard miniature sub-satellite carried with a rocket by utilizing its ability to
transport surplus) on a rocket manufactured in and outside the country,
accordingly the important roles acquired thanks to small satellites are currently
gaining more and more attention.

u-LabSat No. 1 is a small satellite, weighing approx. 50kg, made by the former
National Space Development Agency of Japan (NASDA) through its in-house
production unit. It was launched on December 14, 2002 loaded on H-IIA launch
vehicle No. 4 as a piggy-back satellite of the ADEOS-II category, aiming to
implement experiments linked to the accumulation of small satellite bus
technologies in the 50kg class, experiments concerning a rocket disengagement
mechanism which will be used for future satellites, as well as experiments
concerning remote controlled inspection technologies.

Since the u-LabSat No. 1 entered into its preprogrammed orbit and accomplished
all of the planned experimental missions within the scheduled operating window
of 5 months, it has continued to deliver a constant supply of valuable data.
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Fruitful results obtained from the . -LabSat missions have contributed
towards an accumulation of small satellite technology. Based on such
technological knowledge, it is realistic to expect the production of
economical and valid satellites in the near future.

The testing and experiments carried out by /. -LabSat during orbit are as
follows:

1. Experiments for the small satellite bus in 50kg class.
(DOn board computer (OBC) with triple redundancy system
@Centralized control by means of OBC
(@Tri-axis attitude control for small 50kg class satellites
@ Power control with PPT (Peak Power Tracking)
® Ground-based / public welfare technologies applied in space

2. Experiments for the CCD earthly sensor (CCDESA)
CCDESA is an earthly sensor designed to provide the objectives for
imaging the earth within the visible waveband spectrum, detecting edges
through picture data processing, presuming the earthly center, and
calculating the attitude angles using a CCD (charge coupled device). The
success of the earth imaging carried out in this way served to prove its
effectiveness as an earthly sensor.

3. Experiments for self-activated oscillation type heat pump
(OHP)
The OHP, invented in Japan in recent years, is an advanced heat transfer
device appropriate for thermal diffusion purposes within a higher heating
unit. Experimental results recorded in orbit proved the capability of the
OHP to function properly within a specific adequate heat load range.

4. Experiments for SELENE relay separating mechanism
This is to be used to separate the sub-satellite (relay satellite) from the
master satellite during the orbit of the first large lunar excursion satellite
made in Japan. This mechanism, enabling a separation once spin is
applied, is a newly developed type using a rod spring mechanism and the
experiment showed advanced validation was possible.

5. Experiments for remote controlled inspection technology

A basic technique to be required during inspection and repairing which

becomes necessary in future when a satellite goes out of service was

validated during orbit.  These experiments were achieved by a

cooperative research team including members from the then

Comprehensive Communication Laboratory, the University of Tokyo and

others.

(DExperiments concerning the camera orbit for remote controlled
inspection and an image processing computer

(@Experiments concerning image processing technology required for
image guided navigation

(@Experiments concerning estimation of the relative motion of movable
targets
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