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Abstract: This paper puts forward a "current model” concept of maneuvering targets.It means that when a target is } RSS

maneuvering with a certain acceleration at present,the region of acceleration which can be taken in the next instant is V6 A S 2

limited,and is always around "current" acceleration.Therefore,it is unnecessary to take all of the acceleration value of
targets into account during the establishing of statistical model of maneuvering acceleration.In view of the fact that
"current” acceleration is variable,a kind of sliding maneuvering acceleration probability density function-modified
Rayleigh density function whose mean-value is the current acceleration of target is proposed in this paper.By the use of
the relationship between mean-value and variance of Rayleigh distribution,an adaptive algorithm of state noise
variance can be accomplished.It is pointed out in this paper that when Kalman filter is used to estimate states of
targets,there exists physical link between the state variable (acceleration) and the state noise since the maneuvering
acceleration of targets is usully taken as the output of a system driven by white noise.Furthermore,the estimate of
state variable (acceleration) is just the mean-value of the state noise multiplied by a coefficient.Taking advantage of
this important property,an acceleration mean-value adaptive algorithm may be realized in tracking the maneuvering
target.Based on the two points mentioned above,an acceleration meanvalue and variance adaptive Kalman filtering
algorithm is presented in this paper.By the use of this algorithm,the estimation of states and the calculation of Kalman
gains which used to be computed separately are put in an unified closed loop.Some anal-yses and computer simulation
results in one and three dimensional cases are given in this paper.The simulation results show that under the condition
that only target position data are available,the model and adaptive algorithm proposed in this paper can estimate the
position,velocity and acceleration of target well,no matter whether the targets are highly maneuvering or not.Generally
speaking,the relative value of the mean errors are less than 0.5% for range,1% for velocity and 2% for acceleration and
the relative root-mean-square errors are less than 0.5%,5% and 5% respectively.



