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Problem

I lost my way. Too hard for me.

goal

IL Problem:

1. Compounding errors

2. Distribution flat matching without considering the agent’s evolving capabilities.

• Imitation Learning (IL) 

Expert Trajectory
Agent Trajectory

Previous Learning from demonstrations methods have severe limitations.
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Problem

• Curriculum Learning (CL) & State Reset

goal

Expert Trajectory
Agent Trajectory

State Reset

State Reset
State Reset

CL & State Reset Problem:

Impractical in real-world settings

due to challenges in replicating

physical conditions like joint

velocities and angular momentum.
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Illustration of the Cago Framework (our method)

*Go-Explore: The

agent is guided to an

"interesting" goal

firstly by a goal-

conditional policy,

then an undirected

exploration policy

takes over.

𝑔𝑓𝑖𝑛𝑎𝑙

Visitation Density 𝑔𝑖

Challenging but attainable goal. 

𝑔1

𝑔2
𝑔3

𝑔4

𝑔5

𝑔6

Expert Trajectory

Agent Go Phase

Agent Explore Phase

𝜋𝐺 ⋅ | ⋅, 𝑔2

Where is the limit of my capability?

𝑔𝑓𝑖𝑛𝑎𝑙

𝑔1

𝑔2
𝑔3

𝑔4

𝑔5

𝑔6

𝜋𝐺 ⋅ | ⋅, 𝑔5

𝑔1

𝑔2
𝑔3

𝑔4
𝑔5

𝑔6

𝜋𝐺 ⋅ | ⋅, 𝑔final

𝑔𝑓𝑖𝑛𝑎𝑙

Evolve

𝜋𝐸 ⋅ | ⋅ 

𝜋𝐸 ⋅ | ⋅ 

𝜋𝐸 ⋅ | ⋅ 
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Method - Cago

0.2M Steps

0.4M Steps

0.6M Steps

0.8M Steps

1.0M Steps

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Demonstration State 
Visitation Density

Goal Sample Window

Training StepsY-axis

Demonstration Coverage

• Goal Sampling Progress for 𝝅𝑮

X-axis
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Method - Cago

• Evaluation of 𝜋𝐺 ⋅ | ⋅, 𝒫𝜙 (⋅) under random seeds via Goal Predictor 𝒫𝜙
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𝑖
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𝑖

|2
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Define： 𝒫𝜙: 𝑠 ↦ ො𝑔, where ො𝑔 = 𝒫𝜙 𝑠

• Behavior-Clone Explorer 𝝅𝑬

𝒟𝒹ℯ𝓂ℴ
Behavior Clone

𝜋E outputs a stochastic action distribution

Exploration Imitation
𝜋E

Balance
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Experiments

• Subset of Test Environments

MetaWorld-Disassemble Adroit-Pen Maniskill-PegInsertion
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Experiments

• Robustness to Suboptimal and Failed Demonstrations

Stick-Push Disassemble Adroit-Pen
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