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Fully-Connected Neural Networks

Source: Balestriero et al.  - On the Geometry of Deep Learning (2024)



Regression Models



Deep Learning



Why Neural Networks?



Piecewise Affine-Linear Functions
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Geometry of Neural Networks



MIP Representable Neural Networks



Optimizing over Neural Networks



Applications



(Two-stage) Robust 
Optimization



Facility Location under Uncertainty



(Two-stage) Robust Optimization



Column-and-Constraint Generation



Literature: CCG for Robust Optimization



Neural Two-Stage Robust 
Optimization



Neur2RO
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Network Architecture



Set-Based Architecture



Approximation Guarantee



Experiments: Data Collection & Testing



Experiment: Two-stage Knapsack



Experiments: Facility Location
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Open Problems



Construct Uncertainty Sets



Historical Data



One-Class Deep Learning



Construction Uncertainy Set



2-Dimensional Example



Optimization Algorithm



Extension



Conclusion

Thank you for your attention!



Robust Optimization Webinar
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