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Exercise 1: Dependencies in SLAM Consider the scenario described in Fig 1,
and answer the following questions:

a) Explain qualitatively the effect of the perfect GPS measurements to the estima-
tion process.

b) Consider the following table: in the rows of the table there are the sensor
measurements (ordered by time), in the columns there are the state variables.
Referring to the experiment depicted in Fig. 1, mark the cells of the state
variables which depend on the current observation. More in detail, mark the
cell corresponding to a measurement and a state variable, if you think that
incorporating that measurement affects the estimate of the state variable. For
instance, after incorporating the odometry measurement u1, the estimate of the
state variable corresponding to x2 will be updated, and the cell corresponding
to the intersection of u1 and x2 should be marked. Remember that a single
observation can produce effects on more than a single state variable.
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Figure 1: This figure depicts the sequence of events during a SLAM experiment. The
robot moves along the path x0 . . . x6, and acquires observations from the landmarks
l1, l2 and l3.
The pose of the robot is evolved according to the odometry commands ut. Addi-
tionally our robot is equipped with a perfect GPS sensor, which provides the correct
robot location for the poses x4 and x6, trough the perceptions g4 and g6.

Exercise 2: Rao-Blackwellization

Explain the idea of Rao-Blackwellization in general. How is the principle utilized for
landmark-based SLAM, how for grid-based SLAM and where does the performance
gain come from in both cases?

2


