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(% Introduction: Cau
chistera Reinforcement Le

% ML typically uses input-output correlations nput output
< Reinforcement Learning (RL) uses random

exploration

% Similar to humans, we will:
> Infer a causal model of the environment
> Use that model to plan & suggest

explainable actions on environment in
RL loop Environment

action

state,reward ‘

A
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» causal predictive
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+ Explainable macro
variables and actions
Macro
< Embed in an RL loop: 8 "
v/ Macro-control B
x
Micro state Environment Micro
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Environment

Learn a
micro/macro-level
causal model

Explainable macro
variables and actions

Embed in an RL loop:
v/ Macro-control

¢/ Macro-planning

Micro-level RL outer loop

Micro-level

Micro-level
actions &
observations

Micro state

model

» causal predictive

4
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Macro-level

model

causal predictive

Macro

action

Y

Macro-level
causal
predictive model

Micro-level
> actions &
observations

Predicted
macro

state

Macro-level RL inner loop

Environment

Micro
action
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» causal predictive
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% Learna i
micro/macro-level —— o ———
causal model i e L e
+ Explainable macro
variables and actions | Thmorrover Pt -
aclol,| causal AGH) B
<& Embed in an RL loop: o N | predictve mode || ¢ 28
v/ Macro-control z ZP Vel R ierTodh |
¢ Macro-planning T e R
v/ Explanations & g
Micro state

Environment

Expert in loop
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%‘h? i Aditya Gilra .
| . O?lvers1 y (ex-coordinator-Pl, '[A)yn:mltcial r.n;dels & neul::al RL
Sheffield. @ cwi.nl since Feb’22) pplication: Neuromorphic
Eleni Vasilaki

(coordinator-Pl)

Mauricio Gonzalez Multi-level causal inference
Moritz Grosse-Wentrup (P1) Application: Brain stimulation,
E-education
y 4
- Riccardo Della Vecchia RL theory
h%. Philippe Preux (Pl) Application: Intensive care,
Farming
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Delayed start due to covid-compounded admin, visa & travel issues:

09/21 INRIA Lille postdoc from EU Extn needed till end-24
EPSRC 12/21 U.Sheffield postdoc from China
L chist-era é\?lv?: 02/22 U.Vienna postdoc from Mexico Last
Extn?
11/20 2/21 4/21 | 03/22 Now 4124 7124
Pass - /¢ Start | End

[ M1-3 | M4-6 | M7-9 |M10-12 | M13-15 | M16-18 | M19-21 | M22-24 | M25-27 | M27-30 | M31-33 | M34-36 |

Extension till Jan’25 (Vienna), Oct’24 (Sheffield), Aug’24 (INRIA Lille)?
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% Delve into new University Auto-encoder architectures for
literature & code Jo Of causal model learning and RL
Sheffield.

(2y since grant)

&

Partially observable
environments

Environments & algorithms for
causal inference and RL

&

Model learning and ’
RL from offline data, 5 V4 Instrumental variables for causal
then refine online W inference & RL

Collaboration: fortnightly meetings, Slack channel, Github
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Thank You!
Questions?
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