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Action recognition in still images is a challenging task because 
of the complexity of human motions and the variance of 
background in the same action category. And some actions typically 
occur in fine-grained categories, with little visual differences 
between these categories. So extracting discriminative features or 
modeling various semantic parts is essential for image-based action 
recognition. Many methods apply expensive manual annotations to 
learn discriminative parts information for action recognition, which 
may severely hinder potential applications in real life. In recent 
years, bilinear pooling method has shown its effectiveness for image 
classification due to its learning distinctive features automatically. 
Inspired by this model, in this paper, an improved bilinear pooling 
method is proposed for image-based action recognition. The 
previous bilinear pooling approaches contain lots of noisy 
background or harmful feature information, which limit their 
application for action recognition. In our method, the attention 
mechanism is introduced into hierarchical bilinear pooling 
framework with mask aggregation. The proposed model can 
generate the distinctive and RoI-aware feature information by 
combining multiple attention mask maps from the channel and 
spatial-wise attention features. Specifically, our method makes the 
network to pay more attention to discriminative region of the vital 
objects in an image. We verify our model on the two challenging 
datasets:1)Stanford 40 action dataset and 2) our action dataset that 
includes 60 categories. Experimental results demonstrate the 
effectiveness of our approach, which is superior to the traditional 
and state-of-the-art methods.

Abstract

The model is divided into two important components for the 
detailed introduction. Firstly, the channel and spatial-wise attention 
mechanism is applied to enhance the feature representation ability. 
The Fig. 2 show the channel-wise and spatial-wise attention module 
respectively. Secondly, an aggregated mask is generated by 
integrating multiple attention feature maps to extract the robust RoIs
which reduce the noisy background. The overall architecture of the 
model is shown in Fig. 1. 

Methods

1、An Improved Bilinear Pooling with Mask Aggregation method can 
extract more distinctive features through the channel and spatial-wise 
attention module and uses a multi-level mask aggregation which generates 
a RoI-aware feature to restrain background interference.
2、Extensive experiments are evaluated on two datasets, ranging from 40 
to 60 action categories, which validate the effectiveness of our approach. 
Experiments on large-scale dataset further demonstrate that our model has 
good generalization ability.

Conclusions

1、we establish a new image-based action dataset containing 18046 images 
and 60 action classes. 
2、We achieved the best performance on the Stanford 40 actions and our 60 
custom action dataset.  Fig. 3 shows that  the proposed method gains the 
best results of 85.24% in the Stanford 40 Actions dataset against all 
previous methods. We also evaluate the model on our 60 action dataset. Our 
model obtained 84.57% mAP on this dataset.
3、We also conduct the supplementary experiments about mask aggregation 
on the Stanford 40 action dataset. Fig. 4 visualizes image masks generated 
on some samples in the Stanford 40 action dataset. It implies that mask 
aggregation effectively reduces the impact of the harmful background 
information and generate a robust RoI feature to improve the accuracy of 
action recognition.

Results

Fig. 3 Performance (mAP) on the Stanford 40 Actions dataset.

Fig. 4  Visualization of the aggregated mask on some samples in 
the Stanford 40 action dataset.

Fig. 1 The  architecture of the improved bilinear pooling model. 

Fig. 2 Channel-wise and Spatial-wise Attention Module.


