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Imitation Learning € Supervised Learning
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Offline IL: learn from static data generated by the expert {(51'@’19@' ay, ...,Sy, an)}

Online IL: may interact with MDP and query the expert {(sl@z,az,ag, e, Sy, Qg Qg }

Goal: output a policy # such that V™ (p) — V™ (p) is small



Examples

e |anguage models e Robotics

Time Step #1 I Time Step #2 l Time Step #3
| ,
Decoder-Only ! Decoder-Only ! Decoder-Only
Architecture | Architecture | Architecture
I the l dog l [ I | I the [ dog | sat I ] | ‘ | the I dog I sat ldownl I
IMITATION LEARNING —
IN ROBOTICS
Response A
/\/ B S—_— \\ f;
B 4 =
- o
Response B i gelP

Machine

A

v

— @O

RLHE



Types ; s/\\“:

_— X(als) <> z%s)

e Direct Imitation: directly learn policy to imitate the expert
e Behavior cloning
e DAgger
e Direct preference optimization (preference feedback)

e Occupancy matching
e DICE

e GAIL (5,8, 667 )
e Inverse RL: learn an MDP (or just reward function) from expert, and perform RL on it
e Adversarial IRL (paper)

e MaxEnt IRL (paper)
e RLHF (preference feedback) P el

2 2%
o’ {5,0\) G-——)O] (5,‘\)


https://arxiv.org/abs/1710.11248
https://cdn.aaai.org/AAAI/2008/AAAI08-227.pdf

Behavior Cloning: Reduction to Classification
<§:,£,T£‘a2*‘_.‘ ) ot fa et

Relate V™ (p) — V7 (p) to E™ [~SH_, I{a(sy) # a;)
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Behavior Cloning: Reduction to Classification
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Behavior Cloning: Reduction to Classification

The bound might be pessimistic
e Single mistake may not lead to catastrophic failure




Solution

e Data augmentation
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Bojarsky et al. End to End Learning for Self-Driving Cars. 2016
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Solution: Interact with Expert (Online IL)

DAgger: Dataset Aggregation

goal: collect training data from p,,(0;) instead of pgata(0¢)
how? just run mg(a;|o;)

but need labels a;!

1. train mg(a¢|o;) from human data D = {o,a1,...,0n,an}
2. run my(a;|o;) to get dataset D, = {o01,...,0x}

3. Ask human to label D, with actions a;

4. Aggregate: D <+ DU D,
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