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Quasi-Zenith Satellite System
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First Quasi-Zenith Satellite
"MICHIBIKI"

Satellite-based positioning systems have been used in a broad range of fields
including car navigation and geodetic and land surveying, and are now an indis-
pensable part of our lives. However, satellites available for positioning (or that can
receive GPS signals) in mountain and urban areas are sometimes limited due to
mountains and high-rise buildings that block GPS signals.

The Quasi-Zenith Satellite System (QZSS) is a positioning system using multiple
satellites that have the same orbital period as geostationary satellites with some
orbital inclinations (their orbits are known as "Quasi-Zenith Orbits"). These satel-
lites are placed in multiple orbital planes, so that one satellite always appears
near the zenith above Japan. With a satellite that can always receive GPS signals
that are not blocked by mountains or high-rise buildings, the system can deliver
high accuracy satellite positioning services covering close to 100% of Japan, in-
cluding urban canyon and mountain terrain.

JAXA will provide maintenance and operation services for the QZSS in the area
of technology and in demonstrations of the First Quasi-Zenith Satellite
"MICHIBIKI" , the 1st phase of the QZSS project (in accordance with the “Basic
Act on the Advancement of Utilizing Geospatial Information” established in
April 2008). Through these activities, we hope to contribute to the realization of
a more convenient, safe, and secure society, with enhanced national satellite pos-
itioning technology.
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stantly contributing to a safe and secure society from directly over Japan
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Quasi-Zenith Satellite System (Concept)
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Advantage of Quasi-Zenith Satellite System

At least one Quasi-Zenith Satellites elevation
angle exceeds 60 degrees throughout Japan.
The signals from a QZS, which is less error due
to multipath and reflection, reach users in ur-
ban canyon and enhance GPS availability.
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The role of QZSS
GPS Availability Enhancement

The usage of the QZS at high elevation angles in combination with GPS, improves
availability of satellite positioning for areas that enough numbers of GPS signals could
not be received such as urban canyon and mountain terrain. In order to facilitate GPS
availability enhancement, the navigation signals and messages of the QZSS have
complete interoperability with those of GPS. Users can receive advanced positioning
service combining GPS and QZSS without being aware of the difference between the
two systems.
GPS Performance Enhancement

Enhanced GPS performance contributes to improving users' convenience by
achieving high accuracy and reliability of positioning through the transmission of
error correction data, availability, and other GPS signal information received at the
reference staions for a quasi-zenith satellite.
Fundamental Technology for Next Generation Satellite Positioning

Experiment to improve the accuracy of positioning by frequently transmitting more
accurate information about orbit, time discrepancies, and other factors, using
experimental signals, in order to establish a basis for next-generation technology.
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HEXEREVNSHE THETE First Quasi-Zenith Satellite "MICHIBIKI"
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Mass:Approx. 4ton (at liftoff)

B : 5.3kW(FEERHER)

Power:5.3kW(EOL)
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Designed life span:10years

8 BE #39,000km(GEHE). $#32,000km L H)

Orbit: Altitude Approx.39,000km(Apogee),32,000km(Perigee)
BRI F940E
Orbit inclination Approx.40deg

BHE 23KE56%
Period 23hours56minutes

HEVEF—YREAY T4~ QZ-vision
http://qz-vision.jaxa.jp/
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Tel.03-6266-6400 Fax.03-6266-6910

Japan Aerospace Exploration Agency
Public Affairs Department
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Marunouchi Kitaguchi Bldg.3F, 1-6-5 Marunouchi,

Phone:+81-3-6266-6400 Fax:+81-3-6266-6910

JAXAT T 7HA ~
JAXA Website

http://www.jaxa.jp/
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JAXA Mail Service
http://www.jaxa.jp/pr/mail/
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Space Applications Mission Directorate Website
http://www.satnavi.jaxa.jp/project/qzss/






