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Simulation Platform for Model Based Development of Autonomous Ship
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This study proposes an architecture of simulation platform for model-based development of autonomous ships. The
simulation platform consists of functional modules of the autonomous navigation system such as situational awareness,
action planning and control, physical models such as hulls and actuators for calculating ship motions, and sensor models,
etc. It enables end-to-end virtual verification of autonomous ships by integrating with virtual 3D environments that
represent obstacles and navigational environments. Some specific use cases of this simulation platform are discussed to

show its possible usefulness in autonomous ship development and verification.
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Figure 1 Architecture of simulation platform for autonomous ship development
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Table 1  Various types of actuator

Actuator Available types

Propeller Fixed pitch propeller, Controllable pitch propeller

Rudder Normal type, Flap rudder, Shilling rudder, Vec-Twin rudder, Gate rudder
Side thruster Bow thruster, stern thruster

5. #& B

ARG TIX MODE 2 TA BT 2 BENENMBBR OO0 I 2L — g VEBOT —%T 7 F ¥, 22—
= A LI OWTRRZ, 22— A — R ERET LR, A7 =27 7 F v il ev I ab—ra sk
MEDORESIZ LV, B 2 S B EREMANBR 2 B TE 5 Z £ 23 > 7-. MODE (1 5 AR OIFEIN TE S
NTWEN, EEO BERENMBER~OBEHAZ B L, AV I 2 b—v 3 VIMBROREEZ B2ICHED T E 20,

X R

(1) Allianz Global Corporate and Speciality, 2022. Safety and shipping review 2022. An annual review of trends and developments
in shipping losses and safety.

(2) Yasukawa, H., Yoshimura, Y. “Introduction of MMG standard method for ship maneuvering predictions.” Journal of Marin
Science and Technology 20 (2015), pp. 37-52.

(3) Fossen, Thor Inge and @yvind Notland Smogeli. “Nonlinear Time-Domain Strip Theory Formulation for Low-Speed
Manoeuvring and Station-Keeping.” Modeling Identification and Control 25 (2004), pp.201-221.

(4) Pierson, W. J. Jr. and Moskowitz, L. “A proposed spectral form for fully developed wind seas based on the similarity theory of
S. A. Kitaigoroskii”, Journal of Geophysical Research, Vol. 69, (1964), pp.5181-5190.

(5) A.Dosovitskiy, G. Ros, F. Codevilla, A. Lopez, and V. Koltun, “CARLA: An Open Urban Driving Simulator.", Proceedings of
the 1st Annual Conference on Robot Learning, (2017), pp.1-16.

(6) Rosique, F., Navarro, PJ., Fernandez, C., Padilla, A. “A Systematic Review of Perception System and Simulators for
Autonomous Vehicles Research.”, Sensors 2019, (2019), 648.

(7) Vasstein, Kjetil, Edmund Ferland Brekke, Rudolf Mester and Eric Eide. “Autoferry Gemini: a real-time simulation platform for

electromagnetic radiation sensors on autonomous ships.” IOP Conference Series: Materials Science and Engineering 929 (2020)

[No.22-71] 1DCAE-MBD LRI L 2022 F a5k (2022.12.7—9, JIGTHEZIRELEE]



