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(c) Uncertainty-Gated Exploration (d) Causal-Uncertainty Transfer

Edges

Causal
Attention

Embedding

Uncertainty

D
ec

is
io

n
St

at
e

Sa
fe

ty

R
ew

ar
d

O
bj

ec
tiv

e

Aleatoric Epistemic
(Critic Ensemble)

Variance Attention

Aggregation

Normalized

Gating

Policy
Entropy

Stochastic
Policy

Entropy
Loss

High 

Low 

Cautious

Explore

So
ur

ce

So
ur

ce
Po

lic
y 

A
tte

nt
io

n

U
nc

er
ta

in
ty

St
at

es
 

Ta
rg

et

Ta
rg

et
Po

lic
y 

A
tte

nt
io

n

U
nc

er
ta

in
ty

St
at

es
 

A
lig

nm
en

t L
os

s

M
et

a-
In

it

Tr
af

fic
 L

ig
ht

Ve
hi

cl
e

Pe
de

st
ria

n

E
go

N
od

e

 
  

 
Pr

og
re

ss
C

om
fo

rt
U

nc
er

ta
in

ty

Reward

Penality 

Guest
Rectangle


