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MODERN NEURAL NETWORKS
How do they differ from our trivial example?

Not significantly!



MODERN NEURAL NETWORKS
How do they differ from our trivial example?

y

x

w

1

b

y = w·x + b

y

x

w

1

b

y = f(w·x + b)

Nonlinearity 



MODERN NEURAL NETWORKS
How do they differ from our trivial example?

More complex interconnection and many more 
parameters
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NON-CONVEX LOSS FUNCTIONS
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Li, H., Xu, Z., Taylor, G., & Goldstein, T. (2017). Visualizing the Loss 

Landscape of Neural Nets. arXiv:1712.09913.

Linear model loss function ResNet-56 loss function projection to 3D – no skip 
connections 

https://arxiv.org/abs/1712.09913
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Why do we succeed in finding 
good local minima?

ResNet-56 loss function projection to 3D – no skip 
connections 

Li, H., Xu, Z., Taylor, G., & Goldstein, T. (2017). Visualizing the Loss 

Landscape of Neural Nets. arXiv:1712.09913.

https://arxiv.org/abs/1712.09913


NON-CONVEX LOSS FUNCTIONS
Recent advances such as residual connections simplify optimization

Li, H., Xu, Z., Taylor, G., & Goldstein, T. (2017). Visualizing the Loss 

Landscape of Neural Nets. arXiv:1712.09913.
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