COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name: _____Adam Mounts_____, Period: _4___ 

2. Date of this version of your program: _______4/5/10____ 

3. Project title: ___Tracking in Persistent Surveillance______ 

4. Describe how your program runs as of this version.  Include

-- files that may be needed

-- algorithms, specific procedures or methods you wrote

-- kinds of input your program uses

-- screenshots, what kinds of output does your program have

-- does your program handle errors, or does it crash on errors of input?

-- tests: summarize the basic analysis and testing of this version of your program

The code below is the Kalman Filter.  This is the largest component of my 3rd quarter work, and it outputs two graphs, showing the path of the estimates, and then the error over time, showing how more iterations resulted in a minimized error.  I left all of my other code alone, so I won’t include it.

import numpy

import pylab

# intial parameters

n_iter = 50

sz = (n_iter,) # size of array

x = -0.37727 # truth value (typo in example at top of p. 13 calls this z)

z = numpy.random.normal(x,0.1,size=sz) # observations (normal about x, sigma=0.1)

Q = 1e-5 # process variance

# allocate space for arrays

xhat=numpy.zeros(sz)     

P=numpy.zeros(sz)        

xhatminus=numpy.zeros(sz) 

Pminus=numpy.zeros(sz)    

K=numpy.zeros(sz)         

R = 0.1**2 

xhat[0] = 0.0

P[0] = 1.0

for k in range(1,n_iter):

    xhatminus[k] = xhat[k-1]

    Pminus[k] = P[k-1]+Q

    K[k] = Pminus[k]/( Pminus[k]+R )

    xhat[k] = xhatminus[k]+K[k]*(z[k]-xhatminus[k])

    P[k] = (1-K[k])*Pminus[k]

pylab.figure()

pylab.plot(z,'k+',label='noisy measurements')

pylab.plot(xhat,'b-',label='a posteri estimate')

pylab.axhline(x,color='g',label='truth value')

pylab.legend()

pylab.xlabel('Iteration')

pylab.ylabel('Voltage')

pylab.figure()

valid_iter = range(1,n_iter)

pylab.plot(valid_iter,Pminus[valid_iter],label='a priori error estimate')

pylab.xlabel('Iteration')

pylab.ylabel('$(Voltage)^2$')

pylab.setp(pylab.gca(),'ylim',[0,.01])

pylab.show()
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5. What do you expect to work on next quarter, in relation to the goal of your project for the year? 

Next quarter I’m going to work on changing the Kalman Filter to work for a tracking algorithm.  I’m also going to make the pixel subtraction algorithm more polished, so that it’s purposes are more evident.

