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Admin

● Lab 4 grades posted on Moodle

● Lab 6 posted tonight
○ group work
○ due Wednesday (Apr 1)

● Research paper presentation sign-up
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Motion models

● Consider robots operating on a planar surface
○ The state space is three-dimensional: (x,y,θ)

● In practice, one often finds two types of motion models:
○ Odometry-based
○ Velocity-based

● Odometry-based models are used when systems are equipped with wheel 
encoders

● Velocity-based models calculate the new pose based on the velocities and 
the time elapsed
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Velocity model
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Motion errors

Many reasons:

Posterior distributions of the robot’s pose 
upon executing the motion command 
illustrated by the solid line.
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Noise model for velocity

The actual motion is given by the commanded motion corrupted with noise.
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final rotation
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Velocity motion model



Noise distributions

Normal
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Triangular



Sampling
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Noise parameters
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Moderate parameters Large translational error (α1, α2)
small angular error (α3, α4)

Small translational and 
large angular error



Map-consistent motion model

Approximation: 
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Feature-based sensor model

● Landmarks: distinct objects used for robot navigation

● Sensor provides: landmark’s range, bearing, signature
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●



Feature-based map

● A map is a list of objects in the environment along with their properties
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● Each object may possess a signature and location coordinate (mi,x , mi,y )

●  



Sensor model
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correspondence between feature ft
i and landmark mj 
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Grid localization
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Monte Carlo localization
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map


