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The rapid growth of e-commerce demands has
resulted in increased traffic of delivery trucks while
slowing down the pace of delivery operations.

Smart Solution?

The proposed delivery network is comprised of 
autonomous flying robots and existing transport 

networks (public and private ground vehicles).

▪ A model predictive control algorithm that maximizes
the decision time via a Point-of-No-Return (PNR).

▪ Risk estimate using Bayesian linear regression.
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Dispatch a package 
over the delivery 

network

Use space on a 
ground vehicle’s 

roof 

Fly last-mile to the 
target position

Stage-wise modelling of LMDP and an Entropy-based
approach flexible in terms of adding various capacity
constraints while keeping the computational feasibility.

Driver behavior uncertainty and limited battery life
pose a risk during rendezvous.

▪ Evaluates the proximity of candidate trajectories
generated by a motion planner to nearby obstacles.

▪ Performs computations for a large class of
parametric curves without any approximation.

▪ On-line motion planning using MPPI based on
physiological data collected in a VR environment.

▪ Explicitly considers humans' safety perception and
environmental changes in real-time.

▪ Enables robots to operate in the presence of
modelling inaccuracies and external disturbances.

▪ Certifies safe tubes that can be made arbitrarily small
around desired trajectories using contraction theory
and robust adaptive controllers.

Rendezvous Path Risk: 
Uncertainty in driver 
position in the future.
Abort Path Risk: Uncertainty 
in battery level at the final 
location. 

An efficient framework
that is scalable to
hundreds of drones over
complex transportation
networks.

▪ 2.5x range increase in San-Francisco.
▪ 4.5x range increase in Washington DC.


