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Introduction. The DP system is a computerized dynamic positioning system that 

provides automatic control of the position and course of the vessel [1]. The set points of the 

position and course are set by the operator [2], after which the dynamic positioning system 

produces control signals for all propulsion engines, including propellers of the main engines. 

Deviations of the heading and position from the set points are displayed automatically, and the 

dynamic positioning system produces control signals for the thrusters to compensate for these 

deviations. The system can receive vessel position data from various reference systems such as 

Laser Optical Position Reference System (LOPRS) and DGPS. DP vessels are equipped with 

reference systems that are based on different principles of work in order to ensure the best 

reliability in the process of performing various tasks.  

The relevance of research. Many studies have been devoted to improving accuracy and 

reliability of the control systems, in particular, in works [3-12] the capabilities of automatic 

systems are considered.  

Due to the peculiarities of the work performed in the offshore zone, most offshore vessels 

are built in small sizes, in comparison with standard cargo vessels. The big drawback of such 

vessels is that they are highly susceptible to pitching and rolling in bad weather, which worsens 

the performance of the DP system. The task was to find out the difference between how exactly 

the vessel will keep a given position with the LOPRS and GNSS working under the influence of 

pitching and rolling. The data obtained in this work will help the DP operator to determine the 

risks of the upcoming operation using LOPRS, as well as to choose the optimal reference when 

working in rough sea. 

Problem formulation. It is required to identify the accuracy and reliability of the 

LOPRS and DGPS in conditions of rough sea. 

Research results. The experiments were carried out on the platform supply vessel 

“ADNOC 225” (DP-2). The first vessel positioning experiment used the latest model of DGPS 

Kongsberg DRS 500. GNSS receiver channel configuration: 240 channels; GPS - L1, L2, L2C, 

L5; GLONASS L1, L2; BeiDou2 B1, B2; Galileo E1, E5a, E5b, AltBOC; SBAS; QZSS; L-

Band. The second vessel positioning experiment used the laser-optical positioning reference 

system (LOPRS) consisting of the first-class IEC60825 semiconductor laser diode, 30 KHz, 12º 

vertical beam, 0.13º horizontal beam, 0.5% accuracy and reflectance, scanning frequency of 1 Hz 

(60 rpm), or 2 Hz (120 rpm).  

Fig. 1 shows graphs of the vessels pitching and rolling parameters during the GPS 

positioning period. 

 
Figure 1 –Graphs of the vessels pitching and rolling parameters during 

the GPS positioning period 
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Figure 2 – Graph of the DGPS average deviation 

Fig. 2 shows a graph of DGPS average deviation at the values of pitching and strong 

rolling. The average deviation of DGPS was 1-1.5 m. and the maximum is 2.5 m. 

In Fig. 3, we could observe the plotter of the Kongsberg K-POS 21 dynamic positioning 

system, which displayed the position of the vessel relative to the set point when the DGPS was 

operating at the values of pitching and strong rolling. In this experiment, it was observed that the 

deviation of the vessel from the required position did not exceed 1.5 m, thus never exceeding the 

established limit of 2 m. 

 

Figure 3 – DGPS positioning accuracy in bad weather conditions 

Fig. 4 shows graphs of the vessels pitching and rolling parameters during the LOPRS 

positioning period. 

 

Figure 4 – Graphs of the vessels pitching and rolling parameters during 

the LOPRS positioning period 
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Figure 5 – Graph of the LOPRS average deviation 

 

Figure 6 – LOPRS positioning accuracy in bad weather conditions 

In Fig. 6, we could observe that the deviation of the vessel from the required position 

exceeded established limit of 2 m. and it reached up to 5 m. 

Conclusions. The paper indicates the difference in keeping the position of the vessel 

using LOPR and GPS. As we can see, in a rough sea, the vessel was more accurately positioned 

by DGPS than by LOPR. This is due to the fact that the DGPS does not have mechanical rotating 

elements that are installed in the LOPR, so the refresh rate is higher. LOPRS needs to constantly 

scan the position of the reflector, which is very difficult in rough seas and gives a lot of position 

errors. 
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