Visionbased systems for

autonomous driving and mobile
robots navigation
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Motivation

Environments where humans can not operate

Great distances where manual control is not feasible
Regular tasks

Time saving

Improving safety
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Introduction

AGVc Autonomous Ground Vehicle
AUV¢ Autonomous Underwater Vehicle
UAVc Unmanned Aerial Vehicle
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Mobile robot navigation
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Indoor¢ Map-based systems

The robot is provided with a map
Needs to localize itself within theap




Indoor¢ Map-based systems

Robot needs to correct its trajectory if it does not match the
calculated trajectory
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Indoor¢ Map-based systems

The robot is provided with a map
Needs to localize itself within thmap

Robot needs to correct its trajectory if it does not match the
calculated trajectory

Different approaches
Force fields
Occupancy grids
Landmarkracking
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Prominent robot: FUZAYAV
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Force field
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Occupancy grid

obstacles + enlargement
for robot's dimensions

‘w

2 visited cells extendable tool

-4 i -
== T
24 23 =22 21 20 -19 -18 =17 =16 =15

X [m]

LUKAS HAFLIGER 15




Indoor¢ Map-building systems

In a first step the robot explores the map until enough information is
gathered
In a second step the navigation is started using the autonomously
generated map
Different approaches:

Stereo 3D reconstruction

Occupancy grid
Topological representation (feasible alternative to occupancy grids)
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Stereo 3D reconstruction




Topological representation

(a) Voronoi diagram (b) Critical lines
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Indoor¢ Maplesssystems

The robot is not provided with a map
Needs to detect and drive arourabstacles
Needs to localize itself within thenvirnonment

Different approaches:
Optical Flow
Appearancebased
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Optical Flow

[GUZEL2010]




