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Convolutional and Recurrent 
Networks



Bias Variance Trade Off and Overfitting

“Neural Networks”, C. Bishop



Convolutional Neural Networks

Multiple levels of filtering and subsampling operations.

Feature maps are generated at every layer.



CNNs for Speech and Audio



Representation Learning in CNNs



Representation Learning in CNNs
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[Zeiler, 2014]



Recurrent Networks

“Deep Learning”, Ian Goodfellow, Yoshua Bengio, Aaron Courville
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Recurrent Networks
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Recurrent Networks

Bi-directional 
Networks



Recurrent Networks

Sequence to 
Sequence

Mapping Networks


