
P
os
te
d
on

23
S
ep

20
24

—
C
C
-B

Y
-N

C
-S
A

4
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
36
22
7/
te
ch
rx
iv
.1
72
71
03
54
.4
48
49
68
6/
v
1
—

T
h
is

is
a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r-
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Broad Critic Deep Actor Reinforcement Learning for Continuous

Control

Shiron Thalagala1, Pak Kin Wong1, Xiaozheng Wang1, and Tianang Sun1

1Affiliation not available

April 12, 2025

Abstract

In the domain of continuous control, deepreinforcement learning (DRL) demonstrates promising results.However, the dependence

of DRL on deep neural networks(DNNs) results in the demand for extensive data and increasedcomputational complexity. To

address this issue, a novel hybridarchitecture for actor-critic reinforcement learning (RL)algorithms is introduced. The proposed

architecture integratesthe broad learning system (BLS) with DNN, aiming to merge thestrengths of both distinct architectural

paradigms. Specifically,the critic network is implemented using BLS, while the actornetwork is constructed with a DNN. For the

estimations of thecritic network parameters, ridge regression is employed, and theparameters of the actor network are optimized

through gradientdescent. The effectiveness of the proposed algorithm is evaluatedby applying it to two classic continuous

control tasks, and itsperformance is compared with the widely recognized deepdeterministic policy gradient (DDPG) algorithm.

Numericalresults show that the proposed algorithm is superior to the DDPGalgorithm in terms of computational efficiency, along

with anaccelerated learning trajectory. Application of the proposedalgorithm in other actor-critic RL algorithms is suggested

forinvestigation in future studies.
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