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Avoidance Algorithm and Extended Kalman Filter Design for

Autonomous Navigation with GPS & INS Sensor System Fusion
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Abstract

Autonomous unmanned vehicle is able to find the path and the way point by itself. For the more precise
navigation performance, Extended kalman filter, which is integrated with inertial navigation system and global
positioning system is proposed in this paper. Extended kalman filter's performance is evaluated by the
simulation and applied to the unmanned vehicle. The test result shows the effectiveness of extended kalman

filter for the navigation.
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Nomenclature ), : state variable vector at ¢}, [nx1]
P yaw uy, : given white noise of process, [nx1]
Z : pllthh v, : given white noise of measurement, [nx1]
110

;. : relationship matrix of X and X,

{2 : rotation rate of earth to the solar
dw, , dw, , dw, : bias of the gyro sensor

H,, : relationship matrix of the state and measurement
at ¢y, [mxn]
R, : meridian radius of curvature

R, : traverse radius of curvature

:Eb, yb, Zb bias of the acceleration sensor

X

P’

P, : measurement noise covariance
x s : receiver clock's phase and frequency bias . .
@), : process noise covariance
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Subscipts
b : local frame on the unmanned vehicle body
n : navigation frame
N : north
E : east
D : down
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Table 1 Scenario for the unmanned vehicle movement

Timel[sec.] Movement Velocity |Acceleration
0~10 stop 0 nvsec 0

10~20 acceleration increase | 0.1 m/sec”
20~120 |uniform velocity| 1 nv/sec 0

120~130 deceleration | decrease | 0.1 m/sec”
130~ stop 0 nvsec 0
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Fig. 4. EKF performance evaluation
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Fig. 5. The improved navigation result of the EKF
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