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Abstract

A deep discriminative structured model, Convolutional Neural Random Fields (CNRF),

is proposed for action recognition problem. In the proposed model, a spatio-temporal

convolutional neural network (CNN) is developed for invariant feature learning from

raw input frames, and the CNN is combined with Conditional Random Fields (CRF)

for capturing the interdependencies between outputs. The parameters from both CRF

and CNN are learned in a joint fashion which enables structured prediction and feature

learning as well. We also explore different combinations of observation and transi-

tion feature functions based on the learned high level features from convolution part.

The approach enjoys the advantages of both CNN and CRF, it has the invariant feature

learning ability possessed by the former and structured prediction ability of the latter.

The experimental results on both segmented and unsegmented human action recogni-

tion datasets show that CNRF boosts the performance over the comparison methods by

a large margin.
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