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Humanoid

Whole—Body Control & Motion Tracking
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Roadmap: Background + Three Questions
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Robot Body 101: Links, Joints, DoF
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From Command to Motion: Policy & PD Control
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Reinforcement Learning in One Slide
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Policy = Neural Network, Trained by PPO
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Why Simulation? And the Sim—to—Real Gap
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Motion Capture: Where Reference Motions Come From
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What Is a Humanoid?
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Four Reasons Humanoid Control Is Hard
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Quadruped vs. Humanoid
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Whole—Body Control
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Whole—Body Control: Many Tasks, One Body

Whole—Body Control
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The Equation of Motion
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Classical WBC: Optimize at Every Instant
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Classical WBC vs. Learned Whole—Body Policy
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What Do We Ask the Policy? A Spectrum of Commands
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Motion Tracking
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Motion Tracking: Follow the Reference
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DeepMimic (2018): Reward = Similarity
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Intuition: Same 10 cm, Different Penalty
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Two Tricks: RSI and Early Termination
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Ablation:
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Tracking Gives Style: Imitation vs. Task
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From One Clip to Thousands: Universal Trackers
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Tracking as an Interface: Teleoperation
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Three Walls on Real Robots
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The Big Picture
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Open Problems
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