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Google Chauffeur
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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

Χ
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Introduction
AGV ςAutonomous Ground Vehicle

AUV ςAutonomous Underwater Vehicle

UAV ςUnmanned Aerial Vehicle

LUKAS HÄFLIGER 8



Mobile robot navigation
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Indoor ςMap-based systems
The robot is provided with a map

Needs to localize itself within the map
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Indoor ςMap-based systems
Robot needs to correct its trajectory if it does not match the 
calculated trajectory

http://www.cs.cmu.edu/
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Indoor ςMap-based systems
The robot is provided with a map

Needs to localize itself within the map

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

Different approaches
Force fields

Occupancy grids

Landmark tracking
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Prominent robot: FUZZY-NAV
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[PAN1995]
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Force field
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Occupancy grid



Indoor ςMap-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
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Topological representation

LUKAS HÄFLIGER 18

[THRUN1996]



Indoor ςMaplesssystems
The robot is not provided with a map

Needs to detect and drive around obstacles

Needs to localize itself within the envirnonment

Different approaches:
Optical Flow

Appearance-based
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Optical Flow
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[GUZEL2010]


