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matrixes describe the state of the system and their 
evaluation.  

The significance of this method is that, on the 
one hand it gives excellent results in practice, 
while, on the other side, is theoretically attractive 
since it has been demonstrated that all of the filters 
that are applied precisely this variation achieved by 
minimizing the error estimates [4], which is often 
also called the optimal filter. 

Application of Kalman filter was recently, in 
addition to traditional applications related to signal 
processing, automatic control systems and 
processes, and the projection of the trajectory and 
ballistic missiles, and a significant number of new 
areas such as medicine systems, global positioning 
satellite (GPS) navigation, computer vision, 
economics, and so on. 

In order to use the Kalman filter to remove noise 
from the signal, system, or process that is 
considered to be such that it can be approximated as 
linear and present. For nonlinear systems, which 
can’t be present or approximated as linear, the so-
called. Extended Kalman filter is developed as an 
extension of the theory of linear Kalman filter to 
nonlinear systems [4]. 

Linear systems are those that can be represented 
using the following two equations. The first is the 
equation of state: 

              (1) 

the other is the output of the system of equations: 

                       (1)              (2) 

These equations are: 
A - matrix that shows the relationship of current and 
previous step, B - matrix connections inputs and the 
current state, C - matrix state and do the 
measurements, k - time index, x - variable that 
indicates the state of the system, in - known input 
the system, y - the output of the system being 
measured, and w and z are noises where w is called 
process noise and z - measurement noise. 

Each of these values is generally a vector that 
contains more than one element. Vector x contains 
all the information about the current state of the 
system but we are not able to measure directly. 
Therefore, we measure the value of the vector y 
which is a function of the vector x with the addition 
of measurement noise z. This means that over the 
measured values of the vector y can assess the state 
system described by vector x. 

Introduced the assumption that the average 
value of the process noise w and the measurement 
noise z is zero during a time interval and that there 
is no correlation between them, and that the two 
forests have approximately a normal distribution 

with covariance Sw and Sz. Based on the above can 
be derived equations for the Kalman filter [4]: 

 (3) 

 (4) 

 (5) 

Each of the three defined equations of Kalman 
filter includes a series of operations with matrices 
where the index T represent matrix transposition 
and index -1 represent matrix inversion. Matrix K is 
called the Kalman gain and the matrix R estimation 
of error covariance. 

Obviously, the Kalman filter works recursively 
and takes only the value of the system state at the 
previous time point to generate assessment 
following conditions (not required the entire history 
of the state). 

The Kalman filter can be used in different ways 
to handle real signals where the results are quite 
different nature and use. When the filter is used to 
estimate the previous state of the known history of 
the system (measured values) is obtained by 
eliminating the possibility of measuring noise in 
order to level the curve that defines the state of the 
system changes over time in the past. If we estimate 
the current state of the system is the result of 
filtering the measured signal [4], [5]. 

The filter can be used for the prediction of the 
system in the near future if the state of the system 
in estimated time is moved to next time interval in 
advance. This means that the estimated state and 
the actual state were time-shifted by an interval so 
in accordance with the assessment of the situation 
for the time moment k+1 conducted on the basis of 
estimated values of x from time to time and 
measured values at the time point k + 1. This is 
possible because the movement of the estimated 
state for a time interval of pre-practice leads to 
temporal overlap of the estimated state x from k+1 
timing and the real state of x from k time. 
Practically on the basis of previous estimates and 
errors in the actual situation new value is evaluated 
for the next time point. 

One of the great advantages of Kalman filter is 
its feature that it is not necessary to carry out 
detailed modelling of system which condition is 
estimated. The reason for this lies in the recursivity 
principle of Kalman filter and the periodic 
repetition of the process of assessment and 
correction, and built-in tendency to corrects and 
minimize error from step to step. This feature opens 
the door to a wide use in solving various technical 
problems since the generation of an accurate model 
of the real system is a very demanding and complex 
task [5]. 
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