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Abstract-The prediction of position and velocity of an object 
accurately is the biggest challenge faced by the communication 
system these days. The algorithm developed fulfils the need to 
accurately measure and predict the correct position and velocity. 
The approach used includes using an initial estimated position 
and then recursively calling the Kalman Filter equations to 
reduce the error in position and velocity and correctly predict 
the position and velocity. After successive recursions the 
predicted and actual position are found to be nearly the same 
with a very low margin for error 
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I. INTRODUCTION 

In Kalman filter, filtering means actually estimating 
the state vector at the present time which is based 
upon the past observed data. On the other hand 
prediction is estimating the state vector at the future 
time [2]. Kalman filter forms the basis of most state 
estimation algorithms. We use this state estimation 
just because it is the key for obtaining the best 
possible navigation solution from the various 
measurements available with us. Kalman filter uses 
all the measurement information that is input to it 
over time, not just the most recent set of 
measurements. It is actually an estimation algorithm, 
rather than a filter. It also maintains real time 
estimates of a number of parameters. Estimates are 
updated using a series of measurements that are 
subject to noise. It uses knowledge of the 
deterministic and random properties of system 
parameters and the measurements for obtaining the 
optimal estimates of the information available. It is 
also called Bayesian estimation technique. [1] 
        The Kalman filter is also called a tool for 
estimating the variables of a wide range of 
processes. In mathematical terms we can say that a 
Kalman filter estimates the states of a linear system. 
The Kalman filter not only works well in practice, 
but it is theoretically attractive too because it can be 
shown that of all possible filters, it is the one that 
minimizes the variance of the estimation error. 

Kalman filters are often implemented in embedded 
control systems because in order to control a 
process, we first need an accurate estimate of the 
process variables [1].   

II. ELEMENTS OF KALMAN FILTER 

1.State vector: It is a set of parameters which 
describe a system, known as states, which the 
Kalman filter estimates. Each state may be constant 
or may be time varying. For many navigation 
applications, the state includes the components of 
position or position error. Velocity, altitude and 
navigation sensor error states may also be 
estimated.Along with the state vector there is an 
error covariance matrix which represents the 
uncertainties in the Kalman filter’s state estimate 
and degree of correlation between errors in those 
estimates. This correlation information within the 
error covariance matrix is important for the 
following 3 reasons.  
(a) It enables the error distribution of the state 
estimates to be completely represented. 

(b) There is not always sufficient information from 
the measurement to estimate the Kalman filter 
states independently. The correlation information 
enables estimates of linear combinations of these 
states to be maintained while awaiting further 
measurement information. 

(c) Correlations between errors can build up over 
the integral between measurements. Modeling this 
can enable us to determine one  from the another. 

2. System model:This model is also called the 
process model or time propagation model which 
describes how Kalman filter states and error 
covariance matrix vary with time. 

Example- A position state will vary with time as 
integral of a velocity state, the position uncertainty 
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           Fig. 4 Flowchart for Kalman filter Update Equation 

VI. CONCLUSION 

By the use of the algorithm applied in base paper, 
the trajectory can be estimated with an accuracy of 
96.5%. But accuracy may be altered by changing 
some of the parameters involved in the algorithm 
for e.g. by changing the pre-defined model of 
filtering to a more accurate model of the object. If 
an initial estimation of the position will be taken, it 
will help in increasing the accuracy.  

The algorithm used here can be modified for 
objects having accelerated trajectories which is 

generally the case in practical scenario. The values 
of all the matrices would be differently initialized 
for that purpose and also a very different pre-
defined model of object would have to be used. The 
accuracy of the algorithm in that case would highly 
depend on the predefined model.  
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