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Motivation

 Early detection is a critical factor in mitigating wildfire damages to ecological systems and human infrastructure

 @Goals: develop techniques for autonomous aerial robot teams for (A) online multi-modal terrain mapping, (B) collaborative
localization, communication, and persistent monitoring, (C) nonlinear control with safety guarantees

Task A: Online Multi-modal Terrain Mapping

 Mesh reconstruction from aerial images for outdoor terrain mapping using joint 2D-3D learning (IEEE ICRA’21)

 Dense incremental metric-semantic mapping for multi-agent systems via sparse Gaussian process regression of signhed
distance fields (IEEE IROS’19, IEEE IROS’20, IEEE T-RO, submitted)

* Distributed stochastic mirror descent algorithm for collaborative robot localization from local edge measurements
(IEEE CDC’20, IEEE CDC’19)

Task B: Communication- and uncertainty-aware UAV trajectory planning

* Bi-level optimization for UAV trajectory planning and uncertainty minimization in persistent monitoring applications
(IEEE ACC’19, IEEE T-RO, in preparation)

* Frequency-aware trajectory and power control for multi-UAV systems; joint alternating optimization of trajectories, RF . e
channel, RF power (IEEE InfoCom DroneCom’21) o ATE I o vy rd GKARES

planners not considering dynamic
constraints.

* Efficient training on edge devices using online quantization (IEEE DATE’20)
 Best paper nominee: RESPIRE: Robust Sensor Placement Optimization in Probabilistic Environments (IEEE Sensors’20, '21)

Task C: Nonlinear System Control with Safety and Stability Constraints

e Stabilizing neural control using self-learned almost Lyapunov critics (NeurlPS’19, IEEE ICRA’21)
* Provably efficient model-based policy adaptation (ICML20)

* Inverse abstraction of neural networks using symbolic interpolation (AAAI’19)

 Numerically robust inductive proof rules for continuous dynamical systems (CAV’19)
* First general framework for neural-network Lyapunov control, increasing the region of attraction over LQR and SOS method
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