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DYNAMIC BAYESIAN NETWORKS
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Dynamic Bayesian Networks (DBNs)

• Bayesian network for representing a temporal probability 
model
– Includes hidden Markov Models and Kalman filters

• Decomposition of hidden variables
– Example:

• A DBN with 20 Boolean variables; each variable has three parents 
in the previous time; The transition model has 20 x 23 = 160 
probabilities.

• A HMM will require 240 probabilities in its transition model (there 
are 220 states).
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Constructing DBNs
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Example: Mobile Robot
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1. Sensor noise 
2. Sensor failures

• Transient failure
• Persistent failure



Transient Failure Model

Prof. Songhwai Oh Introduction to Intelligent Systems 6

without the transient failure model with the transient failure model

Transient failure model: 



Persistent Failure Model
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Exact Inference in DBNs
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Unrolling

• We can apply any exact inference algorithm to the unrolled dynamic Bayesian network
• E.g., variable elimination, clustering, …

• But, in general, the complexity is exponential in the number of states.
• Infeasible for large number of variables



Particle Filtering: Approximate Inference in DBNs
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Particle Filtering
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Example
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Consistency of Particle Filtering
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Tracking Many Objects
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• ωi is the assignment between objects and observations. For n objects, there
are n! possible values for ωi.

• Hungarian algorithm finds the best assignment.

• For handling data association problems for multiple time steps, more sophisti-
cated algorithms exist.


