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A brief description of the project:

A combined navigation system will be the primaryivderable for the project. The
system will consist of two navigation methods fusedreate a single position and
attitude solution. The first subsystem is an litMeasurement Unit (IMU). The IMU
consists of three accelerometers and three gyresdopmeasure the accelerations and
angular rates about a 3-dimensional coordinatesysBuccessive integrations of the
acceleration measurements yield the velocity arsitipa of the body-fixed system.
Additionally, a three axis magnetometer providesdbhility to compute the initial body
attitude. After initialization, the body attitudadiposition will be updated utilizing the
measurements from the IMU.

The second subsystem uses the Global Positionysigi@ (GPS) which can
determine the velocity and position of the bodyeipendently of the IMU, and will be
introduced to complement the IMU. The GPS usesatetiation of satellites and the
measurement of a radio signal’s transit time t@eine the position of the body on the
earth.

Both navigation methods have inherent strengtidsrsaaknesses. The IMU is
short-term stable, and can provide near instantaepdates of a body’s position and
attitude. The IMU utilizes MEMS sensors to provalemall and compact package, but
are highly susceptible to drift. This drift preveiie inertial sensor from long term
stability, as the error from each measurementnspounded and can quickly grow to
large errors in position and attitude when uncdeedor a period of time. In contrast to
the IMU, the GPS provides long-term stability, aath accurately compute a body’s
position over indefinite amounts of time. Due te #lower update speed of the GPS, the
system is unable to provide detection of quick gesnsuch as a car quickly shifting
lanes.

By fusing these two navigation methods, a systambe built that is stable in
both the short term and long term. The IMU will yice the body’s position and attitude
and will be compensated periodically by the GP&tion data. The goal is to design and
implement a tightly-coupled system in which theadiadm the IMU and GPS are fed into
a Kalman filter to accurately determine a bodyigwde and position. The filter design,
sensor fusion, and system integration are areasvithdoe focused on for this project.



