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Exercise 1: Data Explanation

Imagine that we are given the following situation: with 50% probability we generate
a data point from a normal distribution:

g(x, µ, σ) =
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e−
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2σ2

with mean µ = 0 and σ = 1, while with the other 50% probability we generate a
data point from a normal distribution with variance 1 and adjustable mean µ. We
have observed some data points, and we wish to adjust µ to maximize their
likelihood.

Suppose further that our data points are a=2 and b=-1.5, and that we are told that
either a or b comes from the Gaussian centered at 0 (but not both). In that case,
there are only 2 data association possibilities: either a came from center 0 and b
came from center µ, or a came from µ and b came from 0.

(a) Use gnuplot (or any other plotting tool) to plot the probability p(a, b | µ).

(b) Which is the mean µ so that a and b have the highest likelihood?

Exercise 2: Potential Field Method

Consider a robot in a corridor with a width of 4 m. On the left hand side is a wall
at x = 1m and at the right hand side at x = 5m. The robot is controlled by the
Potential Field Method and the walls have an repulsing Potential given by:

U(xrobot , xobstacle) = 10 · (xrobot − xobstacle)
−2.

Initially the robot has a velocity vx = 0m/s and is at location x = 3.5m. The
robot has a weight of 2kg and can send a new motion command once a second to
it’s drive (∆t = 1s). The motion command is generated according to the repulsing
force computed by the potential field. Assume that the drive of the robot has no
upper bound for the acceleration as well as for the change of the acceleration (the
acceleration can be computed using Newton’s law: F = m · a).

(a) What will happen to the robot in such a situation?

(b) Compute (by hand or by writing a small program) the robot’s location after
every t ∈ {0s, 1s, 2s, 3s}?
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