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Hierarchical RL
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Example

• Goal: walk out of a building
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Framework
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• Meta controller: choose subgoals
• Controller: achieve subgoals

Maximize two total reward:
𝑅𝑅𝑡𝑡 𝑔𝑔 = ∑𝑡𝑡∞𝛾𝛾𝑡𝑡

′−𝑡𝑡𝑟𝑟𝑡𝑡′(𝑔𝑔),
𝑟𝑟𝑡𝑡′ 𝑔𝑔 = 1 if goal is reached and 0 otherwise

𝐹𝐹𝑡𝑡 = ∑𝑡𝑡′
∞ 𝛾𝛾𝑡𝑡′−𝑡𝑡𝑓𝑓𝑡𝑡′

Compute 𝑓𝑓𝑡𝑡′ using external reward
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Experiment
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Initial state: 𝑠𝑠2, terminal state: 𝑠𝑠1
Action: left, right
Reward: 1 if 𝑠𝑠6 is visited or 1/100 if 𝑠𝑠6 not visited.
Subgoal: 𝑠𝑠4, 𝑠𝑠5, 𝑠𝑠6



Experiment
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Experiment
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Goal: find the key and use it to open the door
Reward: 100 if key is found and another 300 if door is opened
Subgoals: top-left door; top-right door; middle-ladder; bottom-left ladder; 
bottom-right ladder; key
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