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 AI Labs was established in May 2016, under the theme of Alibaba’s New Technology.

We are devoted to developing advanced technologies on computer vision, natural language 
processing, and interaction, and we encourage publishing.

We are developing our own Artificial Intelligent products for consumers and business 
partners.



Problem of Inference Process

• We extract features/information from each layer and propagate to the 
next layer in the deep learning networks.

• Currently, most existing deep neural networks have rigid information 
propagation structure in the forward process.



Successful Attempts using Gating Function 



Gated Deep Neural Networks for Specific Applications
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Matching Gates for Human Re-identification

Rahul Rama Varior, Mrinal Haloi, Gang Wang, "Gated Siamese Convolutional Neural Network Architecture for 
Human Re-Identification," ECCV, 2016



Conventional Siamese Neural Networks

• Siamese networks share the same parameters
to extract features from pairs of images for
similarity comparison

• Such networks achieved state-of-the-art
performance on many similarity comparison
tasks such as human re-identification and face
verification

• When extracting features from one pair of
images, the networks are not aware of the
other images, and may ignore important
similarity patterns for this pair at the middle
layers



Our Proposal: Matching Gates

• A gating function to compare the extracted local patterns for an image pair starting 
from the mid-level and promote (i.e. to amplify) the local similar patterns so that the 
network propagates more relevant features to the higher layers of the network. 

• During training phase, the mechanisms inside the gating function also boosts the back 
propagated gradients corresponding to the amplified local similarities, to learn patterns 
which are more locally similar.

• A way of controlling the information flow to be adaptive to the application using gating 
functions.



Our Framework



The Matching Gate



Formulation



Experiment

• Siamese networks take image pairs as inputs with 1/0 as the labels.

• Market-1501: The Market-1501 dataset contains 32668 annotated bounding boxes of 
1501 subjects captured from 6 cameras and is currently the largest dataset for human 
re-identification.

• CUHK03: CUHK03 dataset contains 13164 images of 1360 subjects collected on the 
CUHK campus.

• Human re-identification can be treated as a retrieval problem and the mean average 
precision (mAP) is also reported along with the Rank- 1 accuracy (R1 Acc).



Results on the Market Dataset



Results on the CUHK dataset



Trust Gates for Action Recognition

Jun Liu, Amir Shahroudy, Dong Xu, Gang Wang, "Spatio-Temporal LSTM with Trust Gates 
for 3D Human Action Recognition," ECCV, 2016.



Skeleton Based Action Recognition

Advantages：
1. Less data to process；
2. High speed；
3. Work in Low-light 

environment；



Temporal Dependency Between Video Frames



RNN and LSTM for Contextual Modelling



Contextual Dependency Between Different Joints

Wang et al. CVPR 2013



Spatial-temporal LSTM



Formula



Joint Locations Can Be Noisy



Robust Trust Gates

• Noise and occlusion may contaminate the model and limit the performance.

• Add a new trust gate to the LSTM unit which analyzes the reliability of the input 
at each spatio-temporal step.

• Such trust gates can adaptively block the unreliable inputs and prevent the 
memory cell from updating.



Robust Trust Gate 



Formulation



NTU RGB-D Dataset





Results



Conclusions

• Designing neural networks with gates to adpatively extract 
information in the inference process is a promising research direction.

• Our works have demonstrated the effectiveness on several important 
tasks.

• Future works can be done to design principles with more general 
design mechanism.


