
May I Have Your Attention Please ? 
(said one neuron to another) 

Ani Kembhavi 
Allen Institute for Artificial Intelligence 



The world of visual illustrations 

Science Diagrams Maps 3d visualizations Infographics 

é and many more 



Diagrams afford deep opportunities for reasoning 

Which animal does the Bobcat eat ? 

What is the effect on the population of 

Bobcats if the population of squirrel 

decreased ? 



Syntactic Parsing Semantic Interpretation 

Detect Constituents 

   Objects, Text, Elements 

Detect Relationships 

   Label, Connections 

Motion 

Consumption 

Phase change 



Syntactic Parsing 

Semantic Interpretation 

Deep Sequential Diagram Parser 

Structured Set Matching Networks 

Diagram Question Answering 

Bidirectional Attention Flow 

Textbook Question Answering 



The language of diagrams 

Syntactic decomposition of a diagram 

The language of graphics 
A framework for the analysis of syntax and meaning  

in maps, charts and diagrams 

 

J.von Engelhardt 

Prior work in the graphics community to 

represent visual illustrations 

We build upon Engelhardtôs 

representation of graphic 
Composite Graphic 

Graphic Space 

Constituents 

Constituent-Space 

Relationships 

Inter-Constituent 

Relationships 



Generating candidates 

Constituents 

Segment Proposals 
Convolutional Neural Networks 

Inter-Constituent 

Relationships 

Relationship Proposals Random Forest Classifiers 

Constituent-Space 

Relationships 

Kernel Density Estimates 



Deep Sequential Diagram Parser 
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LSTMs require a lot of training data! 

 

For each training image: 

Sample 100s of relationship sequences 

Sample without replacement 

Relationship score as sampling weight 

 

Test time: 

Relationships sorted by proposal scores 



Parser Results 
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Understanding diagrams can be partially addressed by matching 

Scarce training data motivates a one-shot scenario 

Must generalize to unseen categories 

     Cannot simply learn a classifier for each part 

 

Absence of color and texture 

     Local cues ambiguous 

 

Pose variations between images  

     Absolute position ambiguous 

 

Must enforce a 1:1 matching between parts 


