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ABSTRAK

PEMODELAN SISTEM KENDALI HEADING PADA UNMANNED
UNDERWATER VEHICLE BERBASIS SISTEM KENDALI PID
(PROPORTIONAL, INTEGRAL, AND DERIVATIVE)
MENGGUNAKAN OPENMODELICA GUNA MENDUKUNG
ALUTSISTA PERTAHANAN LAUT

Indonesia sebagai negara kepulauan terbesar membutuhkan teknologi
pertahanan laut yang efektif, salah satunya Unmanned Underwater Vehicle (UUV).
Penelitian ini bertujuan untuk memodelkan sistem kendali heading pada UUV
menggunakan pengendali PID-dengan perangkat lunak OpenModelica, serta
membandingkan kinerja sistem’-open loop; closed Joop, dan closed loop multi-
sensor berdasarkan parameter sudut rudder. Penelitian ini menggunakan metode
kuantitatif berbasis.simulasi numerik. Model UUV- dikembangkan berdasarkan
pendekatan state-space yang diperoleh dari persamaan dinamika gerak yaw dan
sway. Pengujian dilakukan melalui simulasi dengan input-tetap dan input manuver
(zig-zag) untuk mengevaluasi parameter performa sistem seperti rise time, settling
time, dan steady state error. Hasil simulasi menunjukkan bahwa sistem closed loop
multi-sensor memberikan performa terbaik-dengan rise time 5,4 detik, settling time
10,8 detik, dan steady state error 0,0000%66%. Sistem ini mampu menjaga
kestabilan arah UUV. dengan presisi tinggi, bahkan pada uji manuver zig-zag.
Sebaliknya, 'sistem open loop menunjukkan ketidakstabilan dengan rise time 53
detik dan settling time 122 detik:;Dengan demikian, closed loop multi-sensor
merupakan pendekatan paling efektif untuk sistem kendali heading pada UUV.

Kata kunci: Unmanned Underwater Vehicle, PID, Heading Control, OpenModelica,
Sistem Kendali, Alutsista Laut.
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ABSTRACT

HEADING CONTROL SYSTEM MODELING OF AN UNMANNED
UNDERWATER VEHICLE BASED ON PID (PROPORTIONAL,
INTEGRAL, AND DERIVATIVE) CONTROL USING
OPENMODELICA TO SUPPORT
NAVAL DEFENSE SYSTEMS

Indonesia as the world’s largest archipelagic country requires effective maritime
defense technology, one of whichis the Unmanned Underwater Vehicle (UUV).
This study aims to model the ‘heading control system of a UUV using a PID
controller implemented in‘OpenModelica and to compare the performance of open
loop, closed loop, and closed loop multi-sensor systems based on rudder angle
parameters. A quantitative - method was employed using numerical simulation. The
UUV model was developed through a state-space approach derived from the
dynamic equations-of yaw and sway motion. Simulations were conducted under
both constant and maneuvering (zig-zag) inputs to evaluate system performance
parameters, including rise time, settling time, and steady-state error. The
simulation results demonstrate that the closed loop multi-sensor system provides
the best performance, with a rise time of'“8.4 seconds, a settling time of 10.8
seconds, and a steady-state error of 0.0000156%." This system effectively
maintains UUV heading stability with high precision; even during zig-zag maneuver
tests. In contrast, the open loop system exhibited instability, with a rise time of 53
seconds and a settling time of 122 seconds. Therefore, the closed loop multi-
sensor approach is the most effective for UUV heading control.

Keywords: Unmanned Underwater Vehicle, PID, Heading Control, OpenModelica,
Control System, Naval Defense.
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