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Q55— Spectrally-Normalized Neural Network

Q{51 F — Neural Lander
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Dai, Hongkai, et al. "Lyapunov-stable neural-network
control." arXiv preprint arXiv:2109.14152 (2021).
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Shi, Guanya, et al. "Neural lander: Stable drone landing control using
learned dynamics." 2019 International Conference on Robotics and
Automation (ICRA). IEEE, 2019.
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Spectrally Normalization NN
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Theorem 1 (Rademacher [22| Theorem 3.1.6]). If f : R™ — R™ is a locally Lipschitz continuous
function, then f is differentiable almost everywhere. Moreover, if f is Lipschitz continuous, then

L(f)= sup || Dz fll2 (1)
reR”
where || M| = SUPyy : ||z||=1} |M:x||2 is the operator norm of the matrix M € R™*™.
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= IEIOHT: Bartlett, Peter, Dylan J. Foster, and Matus Telgarsky. "Spectrally-normalized margin
VT bounds for neural networks." arXiv preprint arXiv:1706.08498 (2017).
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1 ICRA 2021 Workshop on Safe Robot Control with Learned Motion and
Environment Models, 2021.06.04
RJLE: https://scl-icra2021.github.io/

Goal of the Workshop

* Navigation
* Manipulation

RObOtiCS * Human-Robot Interaction

ContrMach i ne « Deep neural network

* Gaussian process model

* Control barrier function Theory ;.“ Learning * Bemanemeg eping

* Reachability analysis

* Model predictive control
* Contraction analysis

* Reference governor

1 Control Meets Learning Seminar
Caltech=F 77, fJ3E: https://sites.google.com/view/control-meets-learning/

13



ETETES O
Q&A

14



