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Classical robotics

● Compose different systems for perception, control, etc.

● Require models of the environment

● Generalizable, modular, explainable

● Bottlenecked by worst component

● Indirect relationship between components’ 
performance and task performance 



Robot learning

● Learn from data

● Do not require environment models

● Directly optimize for task performance

● Less explainable, performance depends on data and ML model



Imitation learning

● Mimic human demonstrations

● Techniques:
○ Behavioral cloning

○ Inverse reinforcement learning
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Behavioral cloning

● Treats imitation learning as a supervised learning task

● Takes in expert demonstrations: D = {(si,ai)}
N
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Limitations

● Heavily depends on the diversity and coverage of expert demonstrations

● Limited generalization

● Distributional shift: small prediction errors can lead the agent into states 
not seen in the training data -> training and test data are not drawn from 
the same distribution



DAgger

Dataset aggregation: Iterative approach where the agent collects data by 
acting in the environment and queries the expert for corrections, reducing 
distributional shift.
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