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I'n1970s, 'adaptive critic
designs (ACDs) were first

i ntroduced as effective
tools to approxi mately sol ve
t he optimal control problens
Wer bos (1974), Wdrow et al
(1973). The typica

structure used in ACDs is
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t he actor-critic
architecture which consists
of two networks: The actor
network perforns an action
to the controlled system
and the critic network

eval uates the val ue of that

action and provi des feedback
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i nformati on tothe ‘actor
net wor k.

Adaptive critic designs for
optimal control of uncertain

Then, under the framework of

adaptive critic designs, we
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use critic networks to solve
t he Ham | t on—Jacobi —Bel | man
equations associated with
auxiliary subsystem opti ma
control laws. The critic
network wei ghts are tuned

t hrough the gradi ent descent

met hod conmbi ned with an
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additional stabilizing term

Adaptive critic designs for
opti mal control of uncertain

Adaptive critic designs for
optimal control of power

systens ... are described
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and the results show the
successful control of the
power system el enents and
the entire power systemwth
adaptive ...
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Werbos  (1974), Wdrow- et al-.
(1973). The typical
structure used in ACDs is
the actor-critic
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Read PDF Adaptive Critic
Designs For Optimal Contro
O Power Systenssystemis
sol ved via an adaptive
critic design nethod.
Adaptive critic design is

al so call ed adaptive dynam c

programm ng (ADP). First,
Page 21/56



t he operation of “the air
condi tioning systemis

anal yzed. Next, adaptive
critic nmethod is designed to
realize the optimal contro

Adaptive Critic Designs For
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Syst ens

In this paper, the optinm
control schene for ice
storage air conditioning
systemis solved via an
adaptive critic design
nmet hod. Adaptive critic

design is also called
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adaptiwve dynam c programm ng
(ADP). First, the operation
of the air conditioning
systemis anal yzed. Next,
adaptive critic nethod is
designed to realize the
optimal control for the air

condi ti oni ng system
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Nurerical 'results; show that
usi ng the dat a- based ADP

optimal control nethod can
reduce the operation costs.

Adaptive Critic Designs of
Optimal Control for Ice

Storage ...
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Desi gns for Nonlinear Robust
Optimal Control Wth
Uncertain Dynam cs.

Abstract: In this paper, the
infinite-horizon robust
optimal control problemfor

a class of continuous-tinme
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uncertai n nonlhinear systens
is investigated by using
dat a- based adaptive critic
desi gns. The neural network
identification scheme is
conbined with the
traditional adaptive critic

technique, in order to
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desiign t he nonlinear robust
opti mal control under
uncertain environnent.

Dat a- Based Adaptive Critic
Desi gns for Nonlinear Robust

Adaptive critic designs.
Page 28/56



Abstract: W& di'scuss a
variety of adaptive critic
desi gns (ACDs) for
neurocontrol. These are
suitable for learning in
noi sy, nonlinear, and
nonst ati onary environnments.

They have comon roots as
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generali zations of dynamc
programm ng for neural

rei nf orcenent | earning
approaches. Qur discussion
of these origins |leads to an
expl anation of three design
famlies: heuristic dynamc

programm ng, dual heuristic
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progranmm ng, - and gl obal i zed
dual heuristic programm ng
( CDHP)

Adaptive critic designs -
| EEE Journal s & Magazi ne
areas of optim zation and

optimal control. Based on
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one of t hese nodi ?cations,
we present a uni ?ed approach
to all ACDs. This leads to
a generalized training
procedure for ACD s. | ndex
Termse— Adaptive critic
desi gn (ACD),
backpropagati on, control
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DHP, - dynam ¢ progr anm-ng,
CDHP, HDP, heuristic

Adaptive Critic Designs
Adaptive critic designs can
be used to sol ve nonlinear
opti mal control problens,

W t hout posing restrictions
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on the form-of the dy-namc
equation or the controller a
priori. By approximating the
DP solution forward in tine,
they can learn the optim
control |law both off and
onl i ne. Wien plant dynanics

and uncertainties are
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captured

Online Adaptive Critic

Fl i ght Contr ol

Mat hemat i cal inpl enentation
of RL is enabled through
appr oxi mat e/ adapti ve dynam c

programm ng (ADP) 17, 18 and
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has been described by

di fferent other | abels

i ncl udi ng neur odynam c
progranmm ng and adaptive
critic designs. 9, 19, 20
Through interaction with the
systens, the RL?ADP

strategi es have been applied
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t o iyncrenental |y i mprove the
desired ...

Online optiml and adaptive
i ntegral tracking control
for

The neural network

identification schene is
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conmbined wi th the
traditional adaptive critic
technique, in order to

desi gn the nonlinear robust
opti mal control under
uncertain environnent.
First, the robust optina

controller of the original
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uncertai n systemw th-a
specified cost function is
est abl i shed by adding a

f eedback gain to the optim
control l er of the nom na
system

Dat a- Based Adaptive Critic
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Desiigns for -Nonlinear -Robust

Abstract —An adaptive critic
desi gn (ACD) based dynam c
opti mal power flow control

(DOPFC) is proposed in this
paper as a solution to the

smart grid operation in a
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high short-termuncertainty
and variability environnent.
Wth the increasing
penetration of intermttent
renewabl e generation, power
system

Adaptive Critic Design based
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Dynamic Opti-mal  Power -Flow

Then, a recurrent neural
network (RNN) and adaptive
critic designs (ACDs) are
enpl oyed to solve the
derived event-triggered

nonl i near optiml control
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problem (The RNN i s applied
to reconstruct the system
dynam cs based on coll ected
syst em dat a.

Adaptive Critic Designs for
Event - Tri gger ed Robust

Cont r ol
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A robust ‘adaptiver controller
with an adaptive critic or
actor-critic (ACQ
architecture i s devel oped
for a class of uncertain
nonlinear systens with

di stur bances. The AC
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REI NFORCEMENT | LEARNI. NG 'AND
OPTI MAL CONTRCL METHODS FOR

In this paper, we

i nvestigate the
decentral i zed feedback
stabilization and adaptive

dynam ¢ progranmm ng
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(ADP) -based optim zation for
t he class of nonlinear
systens with matched

i nt erconnections. The
decentralized control | aw of
the overall systemis
designed by integrating all

controllers of the isol ated
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subsystens, ‘and it satisfies
the optinmality on the basis
of optimal control |aws of
al |

Decentrali zed adaptive
optimal stabilization of

nonl i near
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Adaptive Optimal Control of
Partial |l y-unknown . ..
ellman's Principle of
optimality has been w dely
used to design near-optinm
controllers for both

di screte-tine ... related to

the existing Pl algorithmis
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t hat [ to ensure convergence
of the critic to a near

opti mal val ue, a persistence
of excitation (PE) condition
is required to be satisfied

Adaptive Optimal Control of
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Partiall y-unknown

Constrained ...

1. Oigins of adaptive

critic designs:

rei nforcenent | earning,

dynam c¢ progranm ng, and

backpr opagati on

Rei nforcenent | earning has
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been acknow edged by
physi ol ogi sts since the tinme
of Pavlov [1], and has al so
been a maj or focus for the
neural network comunity
[2], [3]. At the tinme of

Adaptive Critic Designs -
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Cl assi cal adaptive control
proves total -system
stability for control of

i near plants, but only for
pl ants neeting very
restrictive assunptions.

Appr oxi mat e Dynam ¢
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Programm ng (ADP)  has -t he
potential, in principle, to
ensure stability w thout
such tight restrictions. It
al so offers nonlinear and
neural extensions for
optimal control, with

enpirically supported |inks
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toywhat i's seen/irn the
br ai n.

US6532454B1 - Stable
adaptive control using
critic designs ...

A near-optimal neurofuzzy

external controller is
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designed i nthis paper for a
static conpensator (STATCOV
in a nultimchi ne power
system The controller

provi des an auxiliary
reference signal for the
STATCOM i n such a way t hat

it inproves the
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