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Abstract : Since January 1, 2020, the International Maritime Organization (IMO) has put in place strong regulations to reduce air pollution caused by
ships by lowing the upper limit of ship fuel oil sulfur content from 3.5% to 0.5% for ships passing through all sea areas around the world. Although
it is important to reduce air pollutants by using fuel oil with low sulfur content, reducing the amount of energy waste through the economic operation
of a ship can also help reduce air pollutants. Ships can follow designated routes accurately even under the influence of noise using autopilot systems.
However, regardless of their quality, the performance of these systems is affected by noise; heading angles with added measurement noise from the
gyroscope are input into the autopilot system and degrade its performance. A technique to solve these problems reduces noise effects through the
application of a Kalman filter, which is widely used in condition estimation. This method, however, cannot completely eliminate the effects of noise.
Therefore, to further improve noise removal performances, in this study we propose a better denoising method than the Kalman filter technique by
applying a multi-layer perceptron (MLP) in forward direction motion and a Kalman Filter in rotation motion. Simulations show that the proposed method

improves forward direction motion by preventing the malfunction of a rudder more so than merely using a Kalman Filter.
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Fig. 1. Block diagram of velocity type fuzzy PID autopilot.
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Table 1. Specification of a ship

L(m) 171.8
L, (m) 160.93
Draft(m) 8.23
Vv (m?) 18541
B(m) 23.17
velocity (m/s) 8
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Fig. 2. Comparison of heading angles using Fuzzy PID controller
and PD controller.
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Fig. 3. Comparison of rudder angles using Fuzzy PID controller
and PD controller.
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