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Presentation Architecture
1. Problems with CNNs 
2. Motivation and Intuition 
3. Network Architecture 

• Capsules 
• Dynamic Routing 

4. Experimental Results 
5. Critique
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Drawbacks of Convolutional Neural Networks
• Translational invariance; no spatial hierarchies between objects 
• “The pooling operation used in convolutional neural networks is a big mistake and 

the fact that it works so well is a disaster.”- Hinton 
• Overlapping Segments
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Drawbacks of Convolutional Neural Networks
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CNN Prediction: Kitten CNN Prediction: Guinea Pig



Adversarial Examples
• Demonstrates the lack of robustness in CNNs 
• Security threat, and demonstrates that CNNs may not be learning in the way we 

desire
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Motivation for CapsuleNets
• Intuition similar to rendering in computer graphics 
• Explicit representation of pose relationships to induce rotational invariance
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What are Capsules?
• Vector representations of the state of a detected feature 
• Low level capsules communicate to infer information of higher level features
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Notation
• Squash 

• Coupling coefficients  

• Capsule Operations

!8

vj =
||s||2

1 + ||s||2
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Capsules vs. Neurons
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Architecture
1. Encoder 
2. Loss Function 
3. Decoder 
4. Dynamic Routing/Training
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Encoder
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Loss Function
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Loss Function
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Decoder

!14



Decoder
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Dynamic Routing
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Dynamic Routing Intuition



MNIST Experiments



DigiCaps Representations in MNIST



MultiMNIST



Number of Routing Iterations



Number of Routing Iterations
Overfitting Observed in CIFAR 10 Experiment



Critique
▪ Novel Approach, will lead to a new wave of research 
▪ Resolves shortcomings of CNNs but currently underwhelming 
▪ May require more domain knowledge of specific problems unlike CNNs 
▪ Incredibly slow training for number of parameters (exponential number of 

iterations for routing training as number of capsule layers increase) 
▪ Interesting concept which may change the landscape of CV
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