
Probabilistic Graphical Models
Lectures 10

How to represent CPDs, Continusous Case



Continuous Variables



Additive Noise Model



Additive Noise Model X Y



Gaussian Distribution

https://en.wikipedia.org/wiki/Normal_distribution

https://en.wikipedia.org/wiki/Normal_distribution


Gaussian Noise



Example 1: GPS
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Example 1: GPS



Example 2: Constant Velocity
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Example 3: Two variables



Example 3: Two variables

Xt Xt+1

Vt Vt+1



Example 4: Dependent Errors



Multivariate Gaussian Distribution

https://en.wikipedia.org/wiki/Multivariate_normal_distribution

https://en.wikipedia.org/wiki/Multivariate_normal_distribution


Example 4: Dependent Errors
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Multivariate Gaussian Distribution



Multivariate Gaussian Distribution



Multivariate Gaussian Distribution



Dependent Errors



Observation models

Ultrasonic 
sensor

Measurement

Distance

LiDAR sensor
Measurement 



Sequential State-Observation Model

S1 S2 S3 Sm

O1 O2 O3 Om

P(Si+1 | Si):  Transition Model

P(Oi+1 | Oi):  Observation Model


