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Interval Arithmetic

h1 = il + iz hl = ReLU(hl)
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Interval Arithmetic

[-1,1] + [-1,1] = [-2,2]

h1 = il + iz hl = ReLU(hl)
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Interval Arithmetic

[-1,1] + [-1,1] = [-2, 2] ReLU([-2,2]) = [0, 2]

h1 = il + iz hl = ReLU(hl)
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Results — Residual Error

>

U+ U* Uy — U * Uyy

0.75 A

0.50 A

0.25 -

0.00 +

—0.25 A

—0.50 A

—0.75 -

100

80

60

-20

0.2

0.4 0.6 0.8




Results — Residual Error
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Results — Residual Error
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Results — Residual Error
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What Now?




Improved Training




Standard Training

Random points sampled from input space




Adversarial Training

Pick worst performing point in a local region




Adversarial Training

Pick worst performing point in a local region
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Finding Adversarial Points - PGD

Projected Gradient Descent

High
loss
Low
loss




Residual Error — Adversarial Training
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Residual Error - Comparison
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Residual Error - Comparison
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Certified Training

Over-approximated loss of a local region




Certified Training

Over-approximated loss of a local region
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Residual error
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Certified Training
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