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Abstract

This paper describes the navigation system used by J Edgar, a small vision-guided
robot that roams the corridors at the University of Melbourne. Given a model
of the environment, J Edgar is able to find its way to any given location, even
when its initial location is completely unknown. To do this, the robot makes use of
a probabilistic localisation technique, in which the robot maintains a probability
distribution over the space of all possible robot locations. Given this distribution,
the robot then applies a particular navigation strategy, whose aim is to ensure that
the robot not only reaches the goal, but knows that it has reached the goal.
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trictly speaking, this may not always be true. epending on the form of | a
uniform distribution over the space of all possible transforms may not lead to a
uniform distribution over the space of all possible poses. ome care must therefore
be e ercised.















The reader may recognise this as a result from Markov ecision rocess Theory
t has been pointed out by previous authors that mobile robot navigation
can be treated as a partially observable Markov decision process M
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ig. . a obotJEdgar. b ystem diagram. Each agent is represented by a bo
with arrows indicating the ow of information between agents.

ig. . a Typical image taken by J Edgar s camera. The robot is looking down a
corridor. b ccupancy map produced by the local mapping system. lack pi els
indicate occupied regions, white pi els indicate unoccupied regions and grey pi els
indicate unknown regions.



ig. . Top row Evolution of the transform population as the robot moves through
a featureless simulated environment. Each dot represents one estimate of the robot s
pose the dotted line represents the robot s true path. ottom row Evolution of the
transform population in an environment containing wall and corner landmarks.

ig. . a athological environment. Under the persistent strategy, the robot will
shuttle back-and-forth on the indicated path. b  athological situation. hile the
environment as a whole is not pathological, the particular population distribution
shown in the figure is.

ig. . a  esults for the Two oom simulation with unknown pose using the most
probable navigation strategy. The map shows the localisation and strategy failure
rates e pressed as percentages for a range of initial locations. b  roportional
voting strategy. c ersistent strategy.



ig. . Model for a fragment of the real environment. Top row istribution of wall
landmarks. The probability of observing a wall type landmark is indicated by the
shading hence the doorways which may be either open or closed are a lighter shade
than the fi ed walls. Middlerow istribution of doorway landmarks. ottom row
ocation model  allowed locations are indicated by the grid cells.



ig. . Typical trial in the real environment using the persistent strategy. The figures
on the left show the robot s local occupancy map. The figures on the right show
the evolution of the probability distribution p . The dotted line shows the actual
path taken by the robot the goal is indicated by the square.



