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Motivation Technical Approach

The rapid growth of e-commerce demands
has resulted in increased traffic of delivery
trucks while slowing down the pace of
delivery operations
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The proposed delivery netwaork is comprised of autonomous flying
robots and existing transport networks (public and private
ground vehicles).
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Large-Scale Drone Delivery Network
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Risk Sensitive Rendezvous

o A computationally tractable algorithm
/ s i for risk-aware rendezvous planning
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B. Haberfeld, A Gahlawat, and N. Hovakimyan, “Safe Sampling-Based Air-Ground Rendezvous Algorithm for Complex
Urban Environments," in preparation for ICUAS 2021

Socially-Aware Motion Planning
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A motion control framework for a flying drones that takes into account the safety

perception of humans in close proximity

 Human’s safety perception is predicted based on data collected from physiological
experiments in a virtual reality (VR) environment;

* The predicted safety perception is incorporated in optimal control of the robot’s
motion based on model predictive path integral (MPPI) control;

* Generates perceived-safe motion of the robot online, accounting for changes in the

H. J. Yoon, P. Zhao, C. Tao, C. Widdowson, R. F. Wang, N. Hovakimyan, and E. Theodorou, "Socially Aware Motion Planning for a 1 i i
Flying Robat with Model Predictive Path Integral Contral,” ICRA 2019 Workshap. environment in rea l time.
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Safe Learning-based Control

‘ | ~ Planner-agnostic approach for
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A Gahlawat, A. Lakshmanan, L Song, A. Patterson, Z Wu, N. Hovakimyan, and E. Theodorou, “S2LC: Safe Simultaneous 5
Learning and Control,” under review at L40C 2021

Robust & Agile Control of Multirotors
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A sampling-based predictive control
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Pravitra, J., Ackerman, K. A Cao, C. Hovakimyan. N. and Theadarou E. & Li-Adaptive MPPI Achitecture for Rabust and Agle nominal dynamics considered by MPPI.

Control of Multirotors. International Conference on Intelligent Robots and Systems, 2020.

2021 National Robotics Initiative (NRI) Principal Investigators’” Meeting qiLLiNo1s Stanford o6 SOmnGwrouna  Award ID#: 1830639

UNIVERSITY OF ILLINDIS AT URBANA-CHAMPAIGN Univers lty

March 10-12, 2021 | Poster #50 | National Science Foundation September 7, 2018



