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�z�k � 1� 	 η�z�k � 1�, y�k��
x��k� 	 ζ�z�k�, y�k�� �        �5� 

 

where Z�k� is the internal state of the filter, x��k� is 
the estimate of the current state x�k� based on the 
posterior distribution obtained by the filter, and the 

functions η�. �  and ζ�. �  are parameterized by the 

functions f�. �, h�. �, and statistics of x�0�, υ�k�and 
ω�k�. In other words, a filtering subsystem, for a given 

system (4), takes in an observation y�k�and produces 
an estimate x��k�, based upon its internal state z�k�, 
and the particular filtering algorithms used. In the case 

of Extended Kalman Filter, z�k�includes the estimated 

mean and covariance. In the case of a Particle 

Filter,z�k� includes all the particles and their weights, 
among others. 

It therefore follows that we can use a MATLAB object 

to represent such a filter. An illustration of the PF Simple 

class in PFLib is shown in Figure 4. To use a filtering 

object, first we create one by choosing a desired class and 

properly initializing it: 

 

>> aFilterObj = Particle_Filter_Class(initializing_parameters ...) 

 

Then we can simply use it as follows: 

 

>> for k = 1:Tmax 

>> %%% other code omitted 

>> aFilterObj = update(aFilterObj, y(k), ...); 

>> xhat(k) = get(aFilterObj); 

>> end 

 

Here in each iteration, the filter object is updated with 

the new measurement. The get function can return 

particles and weights, as well as the state estimate. 

 

 

 
 

Fig.4 Contents of particle filter 

 

3.3 GUI Program 

We have implemented the Bootstrap Particle Filter, the 

Particle Filter with an EKF-type, the Auxiliary Particle 

Filter, and the Instrumental Variable Particle Filter. 

Resampling scheme choices that we have implemented 

include (i)None (for pedagogical purpose), (ii)Simple 

Resampling, (iii)Residual Resampling, (iv)Branch-and-

Kill, and (v)System Resampling. Other available choices 

include (i) sampling frequency, (ii)number of particles, 

and (iii)Jacobians. 

Given the above options, initializing a particle filter 

object can become tedious - one would have to read the 

documentation and understand how each option is 

specified. To ease the user's burden, we have created a 

Graphical User Interface that first lets the user pick and 

choose and then generates the initialization code for the 

user. To illustrate, two screen shots are shown in 

Figures 5 and 6, with the former showing how 

information about the system is collected, and the latter, 

the filter.  

 

 

Fig. 5 GUI window of system information 

 

 

IV. EXPERIMENT RESULT 

 

To test the proposed program, we used two models, one 

dimension and two dimension system. The coefficients of 

filter are selected as shown in Fig. 5. After the user has 

made all the choices, initialization code will be shown in 

an editor window, as is displayed in Figure 6.  

Finally, Fig. 7 and 8 show tracking performances in 

derived filter using generated code.  

PF Simple 

Data: 

functions f() and h() 

distributions of v and w 

particles, weights 

resampling function and related parameters 

internal resetting counter 

Methods: 

constructor 

update 

get 
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