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Outline

l Generative adversarial imitation learning (GAIL)

l Multi-modal imitation learning

l Imitation learning from incomplete demonstration



Ø Behavioral Cloning: 
learns a policy as a supervised learning problem over state-action

pairs from expert trajectories. (mapping from states to actions)

Ø Inverse Reinforcement Learning:
learns a cost function that prioritizes entire trajectories over 

others.

Cons of other imitation learning methods
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Generative adversarial imitation learning 
(GAIL) [Ho & Ermon, NIPS 2016]

• The GAIL objective:
minmax [log( ( , ))] [log(1 ( , ))] ( )
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Outline

l Generative adversarial imitation learning (GAIL)

l Multi-modal imitation learning

• InfoGAIL & Triple-GAIL

l Imitation learning from incomplete demonstration



Multi-modal imitation learning

Ø GAIL can not learns a good policy from multi-modal 
demonstrations as it assumes all the demonstrations come 
from a single expert, and can not disentangle the 
demonstrations.

Figure 1. Learned trajectories in the synthetic 2D plane environment

expert GAIL



InfoGAIL: Interpretable imitation learning 
from visual demonstrations [Li, Song & Ermon, NIPS 2017]

• Main challengings:
1. Discover the latent factors of expert demonstrations

2. Learned policies that produce trajectories correspond to latent 

factor



Solution

Introduce a latent variable c into policy function:

Maximize the mutual information between c & trajectories
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Discover the salient semantic features of the data distribution.

Guide the generating process.
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InfoGAIL: Interpretable imitation learning 
from visual demonstrations [Li, Song & Ermon, NIPS 2017]

• The InfoGAIL objective:



Improved InfoGAIL



Triple-GAIL: A multi-modal imitation learning 
framework with generative adversarial nets 
[Fei et al., IJCAI 2020]
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Triple-GAIL



Outline

l Generative adversarial imitation learning (GAIL)

l Multi-modal imitation learning

l Imitation learning from incomplete demonstration

• Adversarial imitation learning from incomplete 

demonstrations



Adversarial imitation learning from 
incomplete demonstrations [Sun & Ma, IJCAI 2019]



Adversarial imitation learning from 
incomplete demonstrations [Sun & Ma, IJCAI 2019]

• Objective:


