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Satellite Laser Ranging and GPS

Maki MAEDA and Takashi UCHIMURA

In order to meet the scientific satellite mission requirements for precise orbit determination
strongly required from earth observation satellite missions (i.e., ADEOS-1 /ALOS), NASDA
(National Space Development Agency of Japan) has started to develop the precise orbit determi-
nation system which is called GUTS (Global and high accUracy Trajectory determination
System). GUTS uses GPS (Global Positioning System) and SLR (Satellite Laser Ranging) data
instead of RARR (Range And Range Rate) data to determine the orbit precisely. SLR is one of
the superior technique to measure distance between a ground station and a satellite precisely. In
the GUTS-SLR system, the laser generates two laser pulses simultaneously to perform the laser
ranging from low earth orbit to geostationary orbit efficiently. The laser has capability to
generate 50-250 mJ as an average of output power, at the wavelength of 532 nm. The output
power will be changed flexibly according to the satellite altitude. The 1-m diameter telescope will
be used to expand transmitting laser beam to a target satellite and to condense the reflected signal
from target satellite. SLR is used for orbit determination of satellite as a calibration of GPS
technique because the SLR method is easier than GPS technique. SLR is also used for time
synchronous experiments that is the one of main essential techniques for global positioning
mission and inter-satellite optical ranging. In this paper, we introduce the outline of SLR tech-
nique, ground system of SLR, and precise orbit determination that is the main application of the
SLR technique.

Key words: SLR (Satellite Laser Ranging), GPS (Global Positioning System), precise orbit
determination, ADEOS-1, ALOS
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