
Intrinsic Motivation & RL



Introduction

 Extrinsically Motivated Behavior

Behavior undertaken to achieve some externally supplied reward.

eg: a prize, a high grade, or a high-paying job

Behavior done for its own sake.

 Intrinsically Motivated Behavior

eg: interest, curiosity
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Introduction

 MDP

goal

extrinsic reward

 Intrinsic Motivation (IM) & RL exploration policy

Rewards extrinsic to the agent are extremely sparse, or absent altogether. 
In such cases, how to enable the agent to explore its environment and learn 
skills that might be useful later in its life.
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Introduction

 Exploration Policy

1. Curiosity-driven

ICM [Pathak et al., 2017]

2. Learn skills by exploring

DIAYN [Eysenbach et al., 2019]
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Curiosity-driven Exploration 
by Self-supervised Prediction

ICML 2017



Intrinsic Curiosity Module (ICM)

intrinsic reward

extrinsic reward
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Intrinsic Curiosity Module (ICM)
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Diversity is all you need :Learning skills 
without a reward function

ICLR 2019



Introduction

 Motivation

“Diversity is All You Need”(DIAYN)
A method for learning useful skills without a reward function.

Intelligent creatures can explore their environments and learn useful 
skills without supervision.

 Contribution

extrinsic reward

A skill is a latent-conditioned policy that alters that state of the 
environment in a consistent way.

diverse & distinguishable
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Ideas

2. we want to use states, not actions, to distinguish skills, because actions 
that do not affect the environment are not visible to an outside observer.

1. Different skills should visit different states, and hence be 
distinguishable.

3. Encourage exploration and incentivize the skills to be as diverse as 
possible by learning skills that act as randomly as possible, but remain 
discriminable.
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Fomalization

 Objective

maximize
latent variable:

 Analysis
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DIAYN
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Experiments-Analysis of learned skills
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Experiments-Analysis of learned skills
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Experiments- Downstream tasks
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Experiments-application

expert trajectory:

skill:
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Thanks


