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Graphical Modeling of Prior Probability in Bayesian Estimation

for Behavior Understanding in Real Life

YoI1CcHI MOTOMURA®tt and YOSHIFUMI NISHIDA'

Probabilistic models and statistical learning methods are studied for intelligent information
processing with real world data. In particular, graphical models that have complex structures
can handle prior knowledge involved in target problems. Recently, application of conditional
random filed models and Bayesian networks are reported as efficient modeling for real world
problems like pattern recognition and time series data analysis. In this paper, these graphi-
cal models are introduced. As examples to model semantic prior knowledge, human cognitive
structures during driving a car and computer simulation for child injury prevention are shown.
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Fig.1 Bayesian network.
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Fig.2 Bayesian network for character recognition.
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Table 1 Recognition result (posterior probability: %).
Ist: I II 2nd: 1 II 3rd: I II
4H7 LA’ LC7 £I7 LA7 LH7
22.1 75.2 17.9 12.7 15.6 4.7
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Fig.4 Quantitative modeling of cognitive-evaluation

structure.
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Fig.5 Driving scene 1.
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Fig.6 Driving scene 2.
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Fig.7 Driver’s cognitive structure.
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Fig.8 Bayesian network connected with feature
extraction and SVM.
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Fig.9 Application for childhood injury prevention.
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Fig.10 Bayesian network constructed from childhood
injury data.
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Fig.12 CG animations for safety promotion.
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Fig.13 Bayesian network constructed from parents’

feedback data.
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Fig.14 Objects database.
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Fig.15 Research repository of everyday living human

activity.
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