
Extended Target Tracking
Introduction to Random Matrices and Finite Set Statistics.



Random Variable Models

 A model is the underlying function of how the random variable is related to 

another, or what parameters it is governed by.

 A general state transition model. 



Probability Density Function

 In general, a probability density informs us of how the realizations of the 

random variable are distributed according to the underlying model.

 The beam model (density) is an exception.
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Multi-target Tracking.

 Standard EKF and Particle filter methods can be used.

 However, the underlying vector measurement model and state transition 

model cannot fully encapsulate all of the additional factors.

 To compensate for this limitation, methods integrate external techniques 

referred to as data association and map management.
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Multi-target Tracking.

 Using FISST we can create models that can easily encapsulate all of the 

additional factors of the multi-target problem.

 We can then construct the probability density functions that are true for our 

assumed models.



PHD Filter.

 After a few lengthy steps, we arrive at the PHD filter, which propagates an 

intensity rather then a probability density function.

 The mass of the intensity is no longer unity, but rather the expected number 

of targets in the surveillance region.



PHD Filter.
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Extended Multi-target Tracking

 Extended multi-target tracking attempts to estimate the extension state of 

each target, which is a joint variable consisting of a random vector and a 

random matrix.

 This form of tracking was first established in 2008 by Koch.



Extended Multi-target Tracking

 Due to the current state transition density being utilized, a form of 

KL-divergence must be performed to obtain an approximate closed form 

solution.

 I modified this density through by considering a more general underlying 

model, which now allows for an exact closed form solution, similar to that of 

the Kalman filter but for extended targets.

 I am now in the process of fusing this method with the PHD filter to create a 

method that can track multiple extended targets in cluttered 

environments.
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