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Enable safe and dependable operation of large-scale autonomous robotic fleets, such =
as autonomous vehicles and delivery drones, in complex and dynamic environments
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Key Problems
1. Classify and track stationary, dynamic, 2. Partition the environment and use this

and reactive objects in fast-paced dense to distribute information across the |
urban environments team 3. Predict a range of possible future target
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Significant Contributions To Date
1. Introduced Semantic probability 2. Introduced Distributed Rolling Window 3. Enabled collaborative target search in
hypothesis density (SPHD) filter Tracker (DRWT) mixed air-ground teams
. Simultaneously detect, classify, and . Formulated distributed multi-target . Create distributed representation that
track large and time-varying object set tracking as a maximum likelihood is provably identical to the centralized
e  Outperforms T optimization representation
multiple e 8 char *  Derived closed form local update rules ¢«  Accountfor &P, QPO
single-class =, for agents based on consensus ADMM heterogeneity “Pm)“” -------------
filters running = . + Tested in high-fidelity driving simulator ~ iInmotion, I Enemaionem)
in parallel " seo o0 1500 CARLA sy sensing, and i lg. =9 Tﬁ
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° COmparison with MHT: PHD filter . Converges 100x » . computation i @29  hamalproy) CEID |
tracks fewer objects but with higher faster than Consensus | \as o~ ®  Achieves higher accuracy in less time
accuracy per object than MHT Kalman filter, to 3 = = =  than homogeneous team
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GAME-theoretic Solver (ALGAMES) , , Societal Impact
_ , 5. Introduced convex uncertainty Voronoi _ N

. Formulate trajectory planning for (CUV) diagram  Potential for greater mobility of

multiple interacting robotic agents as a o people and goods

Nash style game * Extends Voronoi diagram to account for ceduction e _

° ° ° .
| position uncertainty eauction In traftic congestlon

* Developed a fast, online solver for * Increased safety

* Fully distributed algorithm

game-theoretic trajectory optimization fducation and Outreach
(ALGAMES) using augmented * Probabilistic guarantee on full coverage
' 5 of environment by cell tessellation * Student mentorship in lab at UG, MS,
Lagrangian and quasi-Newton method
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