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Optimal control being the most important
control mechanism among modern state space
based control, would have been under the veil
had it not been for the genesis of
Brachistochrone  problem by Bernoulli.
Brachistochrone problem, first envisaged by
Bernoulli, led to the evolution of calculus of
variational approach which later on became
panacea for the solution of optimal control
solution strategy [1-3]. This paper discusses the
evocative anecdotal details of the evolution of
optimal control from brachistochrone problem.
Some examples illustrate the efficacy of
optimal control strategy over other classical
control and other control strategy. Implication
of some optimal control parameter is
highlighted to display the supremacy of the
controller over other available control
methodology. In classical control technique,
minimization of time or optimization of fuel
consumption was not a matter of primary
concern whereas controller designed by optimal
control strategy automatically takes into
consideration all these important factors. Some
examples very well highlight all these features.
The MATLAB and SIMULINK based
graphical results are shown in Figure 1 to 3,
which are used to further validation of the
proposed efficacy of optimal controller.

3

Cart Position (m)

0.5

time (s)

Figure 1: Response of position of cart with PID, PPT
and LQR
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Figure 2: Pitch Angle v/s time for the PID and
optimal control of aircraft

35 T T T N
| | | | —— Optimal LQR
0 - - - - f——— - - — - — -{——sv
I I
ol [ ,,,,,,,,,,,, ]

speed (nVs)
S s
5 @& 8
[
[
[
[
(R
| |
| |
| |
| |
!
Kv’_\(
[
[
[
[
[
[
[
[
- .
| |
| |
| |
| |
| |

o
T
|
|
|
|
-
|
|
|
|
L
|
|
|
|
|
T
|
|
|
|
-
|
|
|
|
1

0

|
1
o 5 10 fime(s) 15

Figure 3: Optimal LQR response for vehicle
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