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Outlines
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 Chapter 1: Continual Learning 

 Problem Statement 
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 Task Incremental

 Class Incremental

 Domain Incremental

 Task Agnostic

 Metrics

 Methods

 Replay methods

 Regularization-based methods
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 Edge of Knowledge
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Problem Statements
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 What is Continual Learning?
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Problem Statements (cont.)
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Problem Variations
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Task order

Discrete/Continuous

Task ID Task Incremental

Class Incremental

Domain Incremental
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Problem Variations (cont.)
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Task Incremental

Class Incremental

Domain Incremental

Task Incremental
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Problem Variations (cont.)
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Task Incremental

Class Incremental

Domain Incremental

Class Incremental
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Problem Variations (cont.)
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Task Incremental

Class Incremental

Domain Incremental

Domain Incremental
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Problem Variations (cont.)
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Task Incremental

Class Incremental

Domain Incremental

Task Agnostic

Task Agnostic
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Problem Variations (cont.)
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Comparison
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Problem Variations (cont.)
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Class Incremental

Domain Incremental

Comparison
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Metrics
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Accuracy

Forward transfer

Backward transfer

Stability / Plasticity 

Previous tasks cause better 

performance on future tasks

Future tasks cause better 

performance on Previous tasks
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Metrics (cont.)
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 How to calculate metrics?

Let’s see some example
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Metrics (cont.)
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Methods
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Methods (cont.)
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Rehearsal

Replay methods: Rehearsal
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Methods (cont.)
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Pseudo-Rehearsal

Replay methods: Pseudo Rehearsal
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Methods (cont.)
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Constrained

Replay methods: Constrained
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Methods (cont.)
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Regularization-based methods: Data Focused

Data focused
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Methods (cont.)
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Regularization-based methods: Prior Focused

Prior focused



Social and Cognitive Robotics, Sharif University of Technology

Methods (cont.)
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Parameter Isolation methods: Dynamic Architecture

Dynamic Architecture
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Methods (cont.)
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Parameter Isolation methods: Fixed Network

Fixed Network
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Edge of Knowledge
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Continual Learning Meta Learning

Remember these

Let’s combine them
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Edge of Knowledge (cont.)
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Meta Continual 

learning

Meta Continual Learning
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Edge of Knowledge (cont.)
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Continual Meta 

learning

Continual Meta Learning
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Conclusion
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• Constant memory

• No task boundary info

• Online Learning

• Forward transfer

• Backward transfer

• Problem agnostic

• Adaptively learning from partial data

• No test time oracle

• Task revisiting to strengthen prior knowledge

• Graceful forgetting to balance stability and plasticity

 Where to use Continual Learning?
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Thanks for your attention
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