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Abstract : This paper presents about multi-rate sensors' synchronization and filter fusion via a sigmoid function of the
Kalman filter. To synchronize multi-rate sensors, the estimation states of the Kalman filter is modified. A specific
matrix that makes the filter choose sensor values only updated is multiplied to measurement matrix. For the filter that
has weak points on some criteria, filter fusion is suggested by using sigmoid function. Modified kalman filter is tested
with practical case. A sigmoid function was designed for the test and the performance of the modified function is
estimated with respect to conventional Kalman filter. Unscented Kalman filter is used to the base filter of the suggested
filter because of its stability.

Key words : Kalman filter(ZtWFZ E]), Autonomous vehicle(AH&+3) 2}), DGPS(2 4 Al & *%4]), Sensor

syncronization(Al 4] & 7] 3}), Heading angle(3l d 2})

Nomenclature 0 : covariance matrix of the measured value

) . ) . . R : covariance matrix of the noise

b : input boundary function for the sigmoid function .
. . u : input of the system model
d : variance of the bearing .
U, :updated measurement matrix
F : filtered value ]
. X : state variable
H : measurement matrix .
k : number of iteration Tk : estimated state
K,  :kalman gain T,  :preestimated state
) : number of state variable 2 : measured state
m : number of updated sensor value 15 : coefficient for the filter fusion
n : number of sensor value ~ : coefficient for the filter fusion
b, :estimated error covariance matrix 0 : MDPS(Motor Driven Power Steering) angle
P, :preestimated error covariance matrix
Subscript

A part of this paper was presented at the KSAE 2013 Annual ) . . .
Conference and Exhibition sig  :signoid function
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