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Abstract : Linear quadratic Gaussian model is a standard mathematical model for the stochastic optimal control problem. The
combination of the linear quadratic estimation and the linear quadratic regulator allows the state estimation and the optimal
control policy to be designed separately. This is known as the separation principle. In this paper, an efficient computational
method is proposed to solve the linear quadratic Gaussian problem. In our approach, the Hamiltonian function is defined, and
the necessary conditions are derived. In addition to this, the output error is defined and the least-square optimization problem
is  introduced.  By  determining  the  first-order  necessary  condition,  the  gradient  of  the  sum squares  of  output  error  is
established. On this point of view, the stochastic approximation approach is employed such that the optimal control policy is
updated. Within a given tolerance, the iteration procedure would be stopped and the optimal solution of the linear-quadratic
Gaussian problem is obtained. For illustration, an example of the linear-quadratic Gaussian problem is studied. The result
shows the efficiency of the approach proposed. In conclusion, the applicability of the approach proposed for solving the linear
quadratic Gaussian problem is highly demonstrated.
Keywords : iteration procedure, least squares solution, linear quadratic Gaussian, output error, stochastic approximation
Conference Title : ICCMCT 2020 : International Conference on Computational Mathematics and Control Theory
Conference Location : Kuala Lumpur, Malaysia
Conference Dates : February 10-11, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:02, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
02

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

13
01

8.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(02) 2020 1

https://publications.waset.org/abstracts/113018.pdf

