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The article considers the issues of automatic control of the technical condition of 

onboard systems, which consists in the automatic detection of failures in the 

measurement and control circuits and automatic adaptation to new conditions. It is 

proposed to use an observation device based on a mathematical model of the vessel to 

predict the linear and angular movements of the vessel, to compare the true and 

predicted movements to detect failures in the measurement and control circuits. 

Previously, the issues of automatic control of the technical condition of onboard 

systems were considered in [1-3] and others. The use of automatic control modules in 

vessel automated systems deserves special attention, as it can significantly reduce the 

impact of the human factor and optimize control processes [4-8].  

The control object moves under the  external influences of wind, current, waves 

and controls in the linear and angular motion channel. Parameters of the state vector 

),,,,,( gggzyxl ZYXVVVX  - the components of the velocity and position vector are 

measured by sensors of the linear motion channel with the clock of information 

processing in the onboard controller. Parameters of the state vector 

),,,,,(  zyxa X  - the components of the angular velocity and angular position 

vector are measured by sensors of the angular motion channel with the clock of 

information processing in the onboard controller. The parameters of the state vector 

measured by the sensors of the linear motion channel ),,,,,( mgmgmgmzmymxml ZYXVVVX , 

the parameters of the state vector measured by the sensors of the angular motion 

channel are fed to the observation device, which is based on a simplified 

mathematical model of the vessel  

 

)())(,( wmkwnw XXLPUXfX 


 

 

The vector of deviations of the state vector parameters estimates from their 

measured values wm XXX   is given to the diagnostic unit of failures and 

adaptation which simplified work is described by system 
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The efficiency and effectiveness of the proposed methods, algorithmic and 

software are tested by mathematical modeling in a closed loop with a control object 

in the MATLAB environment. 
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