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Abstract: A new approach for the mathematical modelling of submarine dynamics at the periscope 

depth is presented. In the papers published so far wave disturbances are modelled by a simple affine 

form. The main disadvantage of such an approach is a poor correspondence with the real nature of 

submarine dynamics at the periscope depth. Using the new modelling approach this disadvantage is 

avoided. The results of the computer simulation are presented. 

 

Keywords: Mathematical models, Stochastic modelling, Phase correction 

 

References: 

Billings, S. A. (1985). Introduction to Nonlinear System Analysis and Identification, Signal Processing for 

Control, Springer-Verlag, Berlin, 

Booth, T. B. (1983). Optimal Depth Control of an Underwater Vehicle under a Seaway, International 

Symp. on Naval Submarines, Vol. 2, (149 - 157), RINA.  

Dumlu, D., Istefanopulos, Y. (1995). Design of an Adaptive Controller for Submersibles via Multimodal 

Gain Scheduling, Ocean Engineering, Vol. 22, No. 6, (593 - 614). 

Feng, X., Miao, Q., Jiang, Q. (1996). The Prediction of Nonlinear Motion Responses of a Submerged 

Slender Body Running near Free-Surface Subjected to Wave Exciting Forces, Selected Papers of 

CSNAME, Vol. 11 No. 4, (22-29). 

Fossen, I. T. (1994).  Guidance and Control of Ocean Vehicles, John Wiley & Sons, New York,  

Gran, S. (1992). A Course in Ocean Engineering, Developments in Marine Technology, No.8., Elsevier 

Science Publishers B.V. 

Gueler, G. F. (1989). Modelling, Design and Analysis of an Autopilot for Submarine Vehicles, 

International Shipbuilding Progress, Vol. 36, No. 405, (51-85). 

Liciega-Castro, E., Van der Molen, G. (1995). A submarine depth control system design, International 

Journal of Control, Vol. 61, No. 2, (279-308). 

Lloyd, A. R. J. M. (1989). SEAKEEPING: Ship Behaviour in Rough Weather, John Wiley & Sons, New York. 

Mandžuka, S. (1994). Some characteristics of sea spectrum modelling by coloured filter, Proceedings 

of International Symposium: Waves - Physical and Numerical Modelling, Vancouver, (833-841). 

Mandžuka, S. (1998a). Mathematical model of a submarine at the periscope depth, Brodogradnja, Vol. 

46, No. 2. (129-138). 



Mandžuka, S. (1998b). Some characteristics of a new submarine mathematical model at the periscope 

depth, 40th International Symp. ELMAR, Zadar, Croatia, (121-126). 

Musker, A. J., Loader, P. R., Butcher, M. C. (1988). Simulation of a Submarine Under Waves, 

International Shipbuilding Progress, Vol. 35. No. 404, (389-410). 

Mušterić, I. (1996). Velebit - The First Croatian Navy Submarine, Brodogradnja, Vol. 44, No. 1, (10 -11). 

Papoulias, F. A. (1995). Shallow water characterization, Report to Naval Surface Warfare Center, 

Carderock Div. 

Richards, R. J., Stoten, D. P. (1981). Depth Control of a Submersible Vehicles, International Shipbuilding 

Progress, Vol. 28, No. 318, (30-39). 

Sarpkaya, T., Isaacson, M. (1981). Mechanics of Wave Forces on Offshore Structures, Van Nostrand 

Reinhold Company. 

Sinha, N. K., Kuszta, B (1983). Modeling and identification of dynamic system, Van Nostrand Reinhold 

Company, New York. 

Tabain, T. (1997). Standard Wind Wave Spectrum for the Adriatic Sea Revisted (1977-1997), 

Brodogradnja, Vol. 45, No. 4, (303-313). 

Tolliver, J. V. (1996). Studies on Submarine Control for Periscope Depth Operations, Master's Thesis, 

Naval Postgraduate School, Monterey. 


