
Motion and Sensor Models

CSCI 545 Introduction to Robotics 
Instructor: Stefanos Nikolaidis



Motion Model

• What is the transition function? 



2D Mobile Robot
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Robot Configuration



Velocity Motion Model

• We can assume that we provide two inputs, a translational 
and a rotational velocity
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Sensor Model

• What is the observation function? 



LiDAR Measurements
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Sources of Error: Local Noise



Other Sources of Error: 

• Unexpected Objects

• No Detection

• Random Errors



Sources of Error: Local Noise



Feature-Based Sensor Models

Fully Autonomous Robot Navigation based on a Prior Map without 
Artificial Landmarks
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