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1. Motivation

▪ Autonomously navigating quadrotors through 

cluttered environments as fast as possible 

▪ Minimum-time flight requires the vehicle to 

operate on the edge of its physical limits and 

perceptual limits 

▪ high speeds and accelerations

▪ limited field of view and motion blur

▪ limited sensing range

▪ limited computation
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3. Hardware-in-the-loop Flight : Physical drone, Virtual environment, and Closed-loop control

2. Methodology

Learning state-based teacher policy

• Combine curriculum reinforcement learning with 

topological path planning 

• Perception aware reward 

• Parallelized environment (x100)

Learning vision-based student policy

• Encode depth images using an autoencoder

• Train a control policy using imitation learning

3. Baseline Comparison: Planning + MPC versus RL
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