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O ABSTRACT 0O

This article provides a study to enhance the performance of a control system, specifically
the system relying on a PID (Proportional-Integral-Derivative) controller with a Kalman
filter, by incorporating artificial intelligence techniques (genetic algorithm and artificial
neural network) into the previous system. The research aims to analyze and evaluate the
performance of the proposed system compared to the traditional PID controller with a
Kalman filter. To achieve this, the system was applied to an Autonomous Underwater
Vehicle (AUV) and simulations were conducted under ideal conditions (without noise) and
in a marine operating environment (with noise).

Simulations were performed and the results were presented using MATLAB software.
Simulation results of steering angle control for the vehicle (without noise) showed a
decrease in Integral Absolute Error (IAE), overshoot, and settling time by 61%, 28%, and
78.4%, respectively. Meanwhile, simulation results (with noise) exhibited a decrease in
IAE and overshoot by 94.9% and 23.5%, respectively. However, the settling time was not
achieved in the PID model with a Kalman filter because the noise caused oscillations in the
response function beyond the acceptable error range for settling time.

On the other hand, the settling time for the proposed algorithm with similar noise was
comparable to the settling time without noise.
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s Ok gaeall Al el PID +GA + Kalman Jaaig

T R Tond (g ARl atatl) a5 2 A ilds (3) Joaad)

PID+GA 2.76sec 45.6 % 0.8040
PID+GA+kalman 1.82sec 30.3 % 0.4234
& PID+GA Nan 46.7 % 8.5239
PID+GA+kalman Nan 33.4% 8.2812
PID+GA+NN+kalman 1.82 sec 30.3% 0.4234
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Taa (o gkl allailly o d8TY) Al oy 4584 (4 JAA.“

head PID + Kalman 8.43sec 42.2% 1.0856
PID+GA+NN+kalman 1.82 sec 30.3 % 0.4234
il laial 4 gial) Al %78.4 %28 %61
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03 Jilae gimain 35asy PID+GA+NN+kalman dajidl dwe)lsadl dal e i) o) of 2adl3
G\M Os Jbsl.n\j\
Taa A9 oSl allailly gautanl) alail) oy A..yl.u ) Jsaadl

head PID + Kalman 39.6% 8.4347
PID+GA+NN+kalman 1.82 30.3 % 0.4234

sec
TV KO B W A p— %23.5 %94.9

tabua gillg cilaliiiuy)
s5ill 3alyyy PID oSl dalail ool il 15 1o s Jamy Al e lsally Dyl WA o paall )
Bypiall allaill lSialion dgalse
8yl i) ae Caally sataall Talall ales e Lgi)d Jie sl IS G (e 30Y) Gph oo
DY) i
il (e oSl Bany Coglll 1as (&a Satall el adl) duadl alalY Al il i) aladiul die
b bl (g Jasall e o (st A (g o35l oS5 ]
(HSA) a5l cun ) Ay cpalill 5llaes ysadall Capes Bpadplsd i iaal) 1S (g af iyl alasi
claall e 5 dals mine Jie QLIS il Jily alasind
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