Homework #6.5                   Due 11/8
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Recall our one-dimensional problem.  As the vehicle rolled to the right the best estimate  of the position x increased to an “apriori” value of =5 units @ =10.  The variance is 2=E((x-)2)=Po=1.2. Verify via numerical integration of the definite integral shown to the right that the apriori probability of the vehicle being within 0.1 units either way of this best apriori estimate =5 is 0.073.  Note that the definite integral’s integrand is the Gaussian probability density function 
f(x; ,) as given below.
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At this instant, =10,  a new observation z is acquired using the camera mounted on the vehicle as shown in the figure below.   The same figure shows that an “observation equation” which relates the deterministic version of the relationship h(x) between to the true position x and the observation z=h(x).   This relationship entails the (pinhole, in this instance) optical properties of the camera together with the cue placement, xQ, and the separation between the line of travel and cue-bearing wall, L.
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Given “effective focal length” f=22.0, together with L=1.0 (same units of length as x) and xQ =7.0, determine 

(b) Using the formulae below for the innovation at this instant =10, with the understanding that new sample z(10) happens to be exactly the expected value computed in your answer to (a) above, the aposteriori estimate of x is exactly the same 5.0 as the apriori.  However the aposteriori P will change from its apriori value Po=1.2 to a new P(10).  Calculate the Bayes-theorem-based aposteriori P(10) given knowledge that the variance of the observation noise v is E(v2)=R=0.2.
3. Finally, using these aposteriori values of  and 2 in the probability density function, determine the new (now higher) probability that the true value of x lies within 0.1 units either way of the mean (which, due to “no surprise” in the observation, is still 5.0).

4.  State in 25 words or so why it is not a surprise that this latter probability number is higher than that of problem 1.


