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N9 | Deep Reinforce

BITH ~Learning to Play Video Games“_

EREAR

Deep reinforcement learning (RL) is currently the most promising approach to create artificial agent that can solve
human-level tasks. We have developed two new activation functions for deep RL and a method for Online Meta-learning
by Parallel Algorithm Competition (OMPAC). Our deep RL agents learn to play Tetris and classic Atari video games.

bii ¢

Use the online RL algorithm Sarsa(A) to train agents

. using raw images as state input.

f' Approximate the Q-values by a neural network with
SiLU and dSiLU activation functions.

Use OMPAC to adapt meta-parameters, such as the

learning rate, according to the learning progress.

SEDEH
We have achieved (a) state-of-the-art results in the
Tetris domain, (b) competitive performance compared
with the DQN algorithm by Google DeepMind, and (c)
adaptation of meta-parameter in an online fashion. In
R Y S~y future work, we will apply our approach to real robots.
network The goal is to achieve effective learning using raw
camera images as state input, in tasks such as robot
navigation in a natural environment.

__- Rl A

state: s;

reward: r;
‘

10x10 Tetris
OMPAC
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10 15 20 2
Episodes (10000s)
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N11 [ Gonsciousness in

~Probing the Functions of Cbnsg‘fé i}""
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EFREHR
Decision and learning can result from repetition of previously reinforced actions or from model-based estimations. We

investigate the role of consciousness in directing these learning processes by directly utilizing the brain’s own
spontaneous activity as context for a reward-based decision-making task.

bii: 4

sayg_ +condenco  choico + feedoack Using fMRI, we measured in real time participants’
activity patterns in visual (VC) or prefrontal cortex (PFC).
..- -.- -“- - This spontaneous brain activity was then used as a
5 5 g £ & T context to drive a modified 2-armed bandit decision task.
& Use of implicit and explicit contexts can shed light on the
role of consciousness in learning, and the computational
constrains of specific brain regions.

SEDEH

PFC We show that accessing information from spontaneous
brain activity can facilitate reinforcement learning in a
classic 2-armed bandit decision making task. Confidence
e, is directly linked to learning (the prediction error) in PFC.
0025 H . These results thus highlight the essential functions of
consciousness, in particular in reinforcement learning.

Online training task design

Inter-trial interval Random dot motion Perceptual choice  Reinforcement t

Probability of selecting

the “good” action (high [ NG
confidence) El

1 ” Relationship between confidence
and learning

.
075 . b4 {,
H
.

PFC

plgood)
B oo
S .

<
O

Prediction Error (PE), from Q-learn fit
o
o
@

Day" Day 2 Day 3 Day 1 Day 2 Day 3
4 p<0.075, * p<0.05, ** p<0.01, *** p<0.005
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