
    
      


    
      Skip to content
      
    
      
      
  











  
  
  





      

        

            



  
    Toggle navigation
  

  
    
      
        
    

      

      
        
          Sign in
        
      


      
          
    

            

            

  

      

    



    
      
          
            	
      
        Product
        
    

      
      
          
            	
  
      
    

      
        Actions

        Automate any workflow
      


    

	
  
      
    

      
        Packages

        Host and manage packages
      


    

	
  
      
    

      
        Security

        Find and fix vulnerabilities
      


    

	
  
      
    

      
        Codespaces

        Instant dev environments
      


    

	
  
      
    

      
        Copilot

        Write better code with AI
      


    

	
  
      
    

      
        Code review

        Manage code changes
      


    

	
  
      
    

      
        Issues

        Plan and track work
      


    

	
  
      
    

      
        Discussions

        Collaborate outside of code
      


    



          

          
              Explore
            	
  
      All features

    

	
  
      Documentation

    
    


	
  
      GitHub Skills

    
    


	
  
      Blog

    
    




          

      


	
      
        Solutions
        
    

      
      
          
              For
            	
  
      Enterprise

    

	
  
      Teams

    

	
  
      Startups

    

	
  
      Education

    
    




          

          
              By Solution
            	
  
      CI/CD & Automation

    

	
  
      DevOps

    

	
  
      DevSecOps

    
    




          

          
              Resources
            	
  
      Learning Pathways

    
    


	
  
      White papers, Ebooks, Webinars

    
    


	
  
      Customer Stories

    

	
  
      Partners

    
    




          

      


	
      
        Open Source
        
    

      
      
          
            	
  
      
      
        GitHub Sponsors

        Fund open source developers
      


    



          

          
            	
  
      
      
        The ReadME Project

        GitHub community articles
      


    



          

          
              Repositories
            	
  
      Topics

    

	
  
      Trending

    

	
  
      Collections

    



          

      


	
    Pricing



          

        
                



  
      
        
          
    

        

        Search or jump to...
          
            

          

      

    

    

  
      Search code, repositories, users, issues, pull requests...

    
      
                  
          
  
    
      
        Search
      
      
          
            
    

          
        
          

          
            

            
          

        

          Clear
            
    



      

      
  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    




  
    



        
                

        

      
        
          
    

        
        

    

    



          
            
              Search syntax tips
            

          

        




    



  

  

  
    

  
    
  
    
      
        Provide feedback
      

    

    
      
    

    

  



      
                
          We read every piece of feedback, and take your input very seriously.

          
          
          Include my email address so I can be contacted



      
                    Cancel

              Submit feedback





    
    

  
    
  
    
      
        Saved searches
      

        Use saved searches to filter your results more quickly

    

    
      
    

    

  



      
                


        
        
          


          

          
            Name
            
              
              
            
          


          
            Query
            
          


          
            To see all available qualifiers, see our documentation.
          


        


        
          

        




      
                    Cancel

              Create saved search




    
  




          
            
              Sign in
            
          


            
              Sign up
            
        

      

    

  



      
  
        
    

        You signed in with another tab or window. Reload to refresh your session.
        You signed out in another tab or window. Reload to refresh your session.
        You switched accounts on another tab or window. Reload to refresh your session.

      
    

Dismiss alert


  


    


  









    





  
    

  
    
      
    

    
    
      
      {{ message }}


    

  



  




    
    






  
        
    
      
  





    






  
  

      

        
            
  
      
    

    
    
      
        eriche2016
    
    /
    
      grid-lstm-1
    

    Public
  

    
      forked from coreylynch/grid-lstm
    


        


        
            	
                
    
Notifications

  
	
              
    
Fork
    0

  
	
        
            
    

          Star
          0
            
    



  
	
        

    



        

      


        
      
      
        Torch7 implementation of Grid-LSTM as described here: http://arxiv.org/pdf/1507.01526v2.pdf
      


    

    
        
          
    

          0
          stars
        
          
    

          42
          forks
          
            
    

            Branches
          
            
    

            Tags
        
          
    

          Activity
    


      
        
            
            
    

          Star

            
    



        

        
                    
    
Notifications

        

          
            

          
      

  






          

  	
  
    
              
    

        Code
          


    

	
  
    
              
    

        Pull requests
          0


    

	
  
    
              
    

        Actions
          


    

	
  
    
              
    

        Projects
          0


    

	
  
    
              
    

        Wiki
          


    

	
  
    
              
    

        Security
          

    

	
  
    
              
    

        Insights
          


    



          
  
      
    

Additional navigation options



  
    
                
  	
    
    
        
          
    

        
      
        
          Code

  
  

	
    
    
        
          
    

        
      
        
          Pull requests

  
  

	
    
    
        
          
    

        
      
        
          Actions

  
  

	
    
    
        
          
    

        
      
        
          Projects

  
  

	
    
    
        
          
    

        
      
        
          Wiki

  
  

	
    
    
        
          
    

        
      
        
          Security

  
  

	
    
    
        
          
    

        
      
        
          Insights

  
  


  





      

  




  


  




    
    



    
      
  eriche2016/grid-lstm-1

  
    

  
  
  
    
    


      This commit does not belong to any branch on this repository, and may belong to a fork outside of the repository.



  




  

  
          






















  
  
     


 master


BranchesTags



Go to file




Code


 
 

Folders and files
	Name	Name	Last commit message
	Last commit date

	Latest commit
 

History
23 Commits



	
data/tinyshakespeare


	
data/tinyshakespeare


	 
	 

	
model


	
model


	 
	 

	
util


	
util


	 
	 

	
README.md


	
README.md


	 
	 

	
grid-lstm.png


	
grid-lstm.png


	 
	 

	
train.lua


	
train.lua


	 
	 

	
val_curves.png


	
val_curves.png


	 
	 

	View all files



Repository files navigation
	README


2D Grid LSTM




This is a Torch 7 implementation of 2D grid LSTM described here: http://arxiv.org/pdf/1507.01526v2.pdf. See model/GridLSTM.lua for the implementation. The rest of the code (modulo some small changes in train.lua) come from karpathy's character level rnn repo. See that repo for installation and usage details. This basically just allows you to call

th train.lua -model grid_lstm



Intro


2D Grid LSTM differs from traditional stacked LSTM by adding LSTM cells along the depth dimension of the network as well as the temporal dimension. That is, each layer uses both a hidden state and a memory cell to communicate to the next. This gives the depth dimension the same gradient channeling properties available along the temporal dimension, helping to mitigate the vanishing gradient problem in networks with many layers and allowing layers to dynamically select or ignore their inputs.

Small Experiment on Wikipedia


Since the promise of 2D grid LSTMs seems to be the ability to train deeper recurrent nets, I wanted to see the advantages in action on a dataset complex enough to warrant some depth, so I ran a small experiment similar to section 4.3 of the paper: character-level language modeling on the 100m character Hutter challenge Wikipedia dataset. (For an actual evaluation of these models, see the original paper; this was just a sanity check.)

Training details


I set up 4 models:

	3 layer Stacked LSTM
	3 layer Grid LSTM
	6 layer Stacked LSTM
	6 layer Grid LSTM


Each model has 1000 units per layer, is trained with rmsprop, has an initial learning rate of 0.001, and uses the default weight decay settings from the char-rnn repo. I train on 50 length character sequences of batch size 50.

Each Grid LSTM has tied weights along the depth dimension as described in section 3.5. I also 'prioritize' the depth dimension of the network (section 3.2) by computing the transformed temporal hidden state prior to handing it to the depth LSTM.

I split the 100 million character dataset 95% training / 5% validation.

Results


Here's the model's validation curves after running over the weekend:




NOTE

Stacked LSTM w/ 6 layers flatlined w/ an average validation loss of 3.53 and is not shown.



Interestingly, I was basically unable to get the 6 layer stacked LSTM to learn anything (the validation loss flatlined at an average of 3.53 over the training period), whereas grid LSTM easily handled 6 layers. This was nice confirmation that the memory cells along the depth dimension do indeed help train significantly deeper networks. I also found it interesting that a 6 layer grid LSTM network converged to basically the same loss as a 3 layer grid LSTM network. I suspected the problem would benefit from additional depth, but I also trained without dropout so it might just need some additional regularization. I'll rerun and update.

Cool related papers


There are a few contemporary architectures that provide similar gradient channeling along network depth:

	Gated Feedback Recurrent Neural Networks
	Depth-Gated LSTM
	Highway Networks: The authors of the grid LSTM paper actually point out that one dimensional grid LSTM (no temporal dimension) basically corresponds to a Highway Network: a feed-forward network that uses a gated linear transfer function in place of transfer functions such as tanh and ReLU.
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