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Overview

The DDTO-SCP Framework

Multirotor Obstacle Avoidance
Target 3 Solution

P> DDTO Philosophy: Deferring decision affords more
time to understand/model/quantify uncertainties in
the environment.

P> DDTO-SCP Algorithm: Advancement to solve more
complex problems with Sequential Convex

Programming (SCP)

Robust control Stochastic control

we know what is uncertain and

we know what is uncertain and
its statistics/distribution

its membership in bounded set

DDTO

we don’t know what is uncertain

Comparisons to Previous Method

Old Method New Method
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== Nonlinear Dynamics

#= Nonconvex Constraints

== May be Locally Optimal
== More hyperparameters
gk Free-final-time

o Less Restrictive Design

\ Suboptimality: path to
each target permitted to

be -—suboptimal (relative

to non-DDTO solution)
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Knot Point (Control Constraints)

Continuous-time constraint /
safisfaction: ensures constraints  /
(such as obstacles) aren’t | ety <0
violated during discretization

Old method

Trajectory segments are stitched
together in continuous-time by

/ solving a two-point boundary
value problem (TPBVP)
( i = f(z,u)

Objective: maximize weighted
sum of branch-off times:
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Branch Trajectory
Segments
(I] , ul) Contingency planning:
Redundant targets in

case primary target
becomes infeasible

Target 2 Solution

Obstacles

Interactive GUI Interface

High-Fidelity Simulation

Multirotor Landing (HALO framework)

Initial DDTO Trajectory Set

Progression down trunk
segment

Final Chosen Landing Site

* Uses HALO framework with perception-
in-the-loop to find landing sites




