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Why Continual Learning ?
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How Humans learn ?

tasks to learn underlying tasks
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? ?

How Humans learn ?

no catastrophic 
forgetting

reuse of important 
experiences
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Definition

Source: https://nips.cc/Conferences/2018/Schedule?showEvent=10910
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Different approaches
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Desired properties
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Reinforced Continual Learning

Source: https://arxiv.org/abs/1805.12369

J. Xu et al., 2018
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Motivation
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Network construction

Input

Layer 1

Layer 2

Output
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Network construction
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Final network

Input

Layer 1

Layer 2

Output
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Expansion

Agent: Actor-Critic architecture

number of neurons to add for each layer

Agent

expanded 
network

train agent

train network

embedding of the task

previously trained 
network

+

Objective: best performing model without paying too much
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Results

● No catastrophic forgetting

● Economic
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Pros and cons

Pros

● No catastrophic forgetting

● Final network economical (number 
of neurons)

Cons

● Huge training time

● Drawbacks of RL without its 
advantages (state is not used)
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Uncertainty guided CL  with 
bayesian neural networks

Source: https://openreview.net/forum?id=HklUCCVKDB

S. Ebrahimi et al., 2019
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Principle

value incertitude

intractable!
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Algorithm (Bayes by Backprop)

M.C. approximation using N samples

For each task: 

prior network

until loss plateaus

gradient 
descent step
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Algorithm

Specific learning rate for each parameter

Update the learning rate between each task
2 0.1
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1.5 1
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Learning on a new task:
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Parameter evolution
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Results

Each task = 2 digits Each task = one permutation Each task = 2/20 classes

Joint training

Mean accuracy on  
all the tasks

Catastrophic 
forgetting measure
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Pros and cons

Pros

● Stability

● Know when the network cannot 

learn more

● General framework

Cons

● Huge training time

● Low plasticity
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Experience Replay for CL

Source: https://papers.nips.cc/paper/8327-experience-replay-for-continual-learning

D. Rolnick et al., 2018



Nicolas Zucchet Continual Learning DRL Seminar | 19.05.2020Nicolas Zucchet DRL Seminar | 19.05.2020Continual Learning

Motivation
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Experience replay

training steps

replay buffer

agent

data t=1
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Experience replay

training steps

replay buffer

data t=1 data t=2

agent

data t=3
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Training modes

data t=1 data t=2 data t=3

Separate

Simultaneous

Sequential

data t=4
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Without replay 

minimal interference catastrophic forgettingBUT

with V-Trace learning algorithm
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Benefits of experience replay



Nicolas Zucchet Continual Learning DRL Seminar | 19.05.2020Nicolas Zucchet DRL Seminar | 19.05.2020Continual Learning

Mix new/old experience
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Pros and cons

Pros

● Insights on why experience replay 

works

● Nice example of Neuroscience 

justifying AI algorithms

Cons
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Thank you!


