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Abstract



In order to overcome shortcomings such as disconnection
and invalidity of GPS when the signal of satellites is
unusable and the accumulation of navigation location
calculation errors with time passing, through analysing
various schemes of vehicle navigation and location system,
inertial integrated navigation system of INS/GPS based on
embedded system is designed.

The inertial navigation systemINS can provide the
information continuously, has superior precision in short
time, but position error accumulates with time. The GPS has
long-term stability, but is disturbed easily and the data
renewal frequency is low. As a result of MEMS component
shortcoming, the inertial navigation system with MEMS
component needs assistance from GPS. INS/GPS integrated
navigation system involves a INS consisting of a multiple-
axis gyroscope and an accelerometer integrated with GPS
receiver. INS errors are estimated by an integrated INS/GPS
Kalman filter KF which relies on a dynamic error modelof
position, velocity and heading as well as stochastic models
for gyroscope and accelerometer errors. In case of a GPS
outage, the designed KF module

provides positioning information.

This dissertation introduces basic principle and
composition of GPS and INS, infers the system error
equations, gets the error mode, studies application of
kalman filtering in the INS/GPS integrated navigation
system mainly. Using MATLAB simulation language, the
general filter, the federated filter are researched and
simulated. The navigation system achieves high navigation



accuracy, which were validated imposing numerous
ssimulated GPS outages of varied lengths on road test
trajectory data of GPS receiver, car chip accelerometer and
multiple-axis gyro, and is valuable in practical
applicationKey words:Integrated

Navigation;GPS;Dead ReckoningDR; Inertial Navigation
SystemINS; Kalman filter;Embedded System
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RSN A, =M INS 2IETLIE GPS
ENERZESHEENEMREHRENME. BT INS BIRERE
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