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Overview

● Large-scale Video Classification with Convolutional Neural Networks
● Two-Stream Convolutional Networks for Action

Recognition in Videos
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Quantitative Results
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Two-Stream Convolutional Networks for Action
Recognition in Videos
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Introduction



Motivation

● At this point, deep-learning approach to action recognition performs a 
lot worse than best hand-crafted shallow representations. 

● This paper aims to come up with a deep convolutional network 
architecture that performs well in video action recognition tasks



Motivation

● Networks whose inputs are individual frames perform similarly to 
networks whose inputs are stacks of frames. This suggests that 
previous attempts did not capture motion in videos well and new 
approaches needed to capture motion.



Approach



Architecture



         Temporal Network Input Variations: 
Optical Flow Stacking vs Trajectory Stacking



Temporal Network Input Variations: 
Bidirectional Flows and Mean Flow Subtraction

● Consider both forward optical flows and backward optical flows
● For each displacement field, subtract the mean vector



Visualization of Learnt Convolutional Filters



Multi-task Learning

● The temporal net needs to be trained on videos, but video dataset is 
small

● Aim to learn a video representation that is applicable not only to the 
task in question, but to all tasks

● For our network, two softmax layers are added to the top of the last 
fully connected layers(one to compute HMDB-51 classification score, 
the other one is to compute UCF-101 score)



Evaluation



Using the Spatial Net or Temporal Net Alone



Temporal Net Performance on HMDB-51



Two Stream Network Performance



Comparison with the State of Art



Future Work

● Train on Sports-1M(Huge Volume Presents Additional Challenge)
● Use more sophisticated techniques to correct camera motion 


