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Results & Discussion
To ensure small computation footprint, searched for minimum number
of hidden units necessary to achieve < 1% error on train/test set
Final architecture: Single hidden layer with 16 ReLUs (very small!)

Min. Loss Max. Loss Mean Loss
Train 0.0007 0.018 0.0077
Test  0.0007 0.016 0.0071

Summary

. Real-time trajectory optimization for autonomous vehicles
requires solving optimization problems fast

. Solver runtime can be reduced by providing a good initial
guess to the solution (“warm-start’)

. We train a fully-connected neural network on a family of
optimal trajectories for a reusable launch vehicle (RLV)

*  We achieve a 2.2x faster solver by warm-starting with our
neural network
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Utilized neural network to warm-start solver on 1000 previously unseen
problems - 2.2x faster than cold-start

Minimum (s) Maximum (s) Mean (s)
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new research thread A = Cold Start - Warm Start 0.09 6.96 1.00

Promising result. Future work will build upon this framework to tackle
higher dimensional problems.

. (Mansard, 2018) trains a neural network offline to provide
warm-start solutions for a UAV trajectory planner

. RLV problem is higher dimension, longer time horizon, and
more challenging dynamics
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