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Introduction

What will we talk about today

1. Implicit functions and Auto-diff

2. Deep Equilibrium Models

3. Neural ODEs

Important Note

These slides were built from my favorite parts

of the Neurips 2020 tutorial found here: https:

//www.youtube.com/watch?v=QxtlwOV3c9M&ab_

channel=ArtificialIntelligence
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Neural Network Layers
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Neural Network Layers
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Neural Network Layers
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Implicit Layers
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Implicit Layers
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Implicit Layers
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Auto-Diff in Implicit Layers
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Auto-Diff in Implicit Layers
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Auto-Diff in Implicit Layers
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Auto-Diff in Implicit Layers
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Auto-Diff in Fixed Point Equations
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Auto-Diff in Fixed Point Equations
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Auto-Diff in Fixed Point Equations
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Deep Equilibrium Models
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Neural ODEs
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Neural ODEs

18



Neural ODEs Vs ResNets
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Neural ODEs Vs ResNets
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Neural ODEs Vs ResNets

21



Neural ODEs Vs ResNets

22



Neural ODEs Vs ResNets
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Neural ODE Solvers
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Neural ODE Solvers
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Training Neural ODEs
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Training Neural ODEs
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The Adjoint Sensitivity Method

Where a(t) = ∂L/∂z(t)
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The Adjoint Sensitivity Method
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The Adjoint Sensitivity Method
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The Adjoint Sensitivity Method
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ODE-Nets Performance
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Continuous Time Normalizing Flows
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Continuous Time Normalizing Flows
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Continuous Time Normalizing Flows Results
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Continuous-time Time-series Model
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Continuous-time Time-series Model

37



Continuous-time Time-series Model Results
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Conclusions and Future Work
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Extra: Differentiable Optimization
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Extra: Differentiable Optimization
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Extra: Differentiable Optimization
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