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NLP Sequence Models 
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Image Segmentation 
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The University Example 
Difficulty 

Grade 

Intelligence 

D(c1) D(cn) . . . I(s1) I(sm) . . . 

G(c1,s1) G(cn,sm) . . . G(c1,sm) . . . G(cn,s1) . . . 
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Robot Localization 

Fox, Burgard, Thrun 
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Robot Localization 
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Template Variables 
•  Template variable X(U1,…,Uk) is 

instantiated (duplicated) multiple times 
– Location(t), Sonar(t) 
– Genotype(person), Phenotype(person) 
– Label(pixel) 
– Difficulty(course), Intelligence(student), 

Grade(course, student) 
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Template Models 
•  Languages that specify how variables 

inherit dependency model from template 
•  Dynamic Bayesian networks 
•  Object-relational models 
– Directed 
•  Plate models 

– Undirected 


