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ARTICLE INFO ABSTRACT

Article History: One of the challenges of the autonomous underwater vehicles (AUV) navigation is
Received: 29 Apr 2023 measuring their velocity. The usual method for measuring the velocity of AUV is to
Accepted: 28 Jun 2023 use a Doppler Velocity Logger (DVL), but it is not possible to use this sensor due to

its placement in the category of expensive sensors, as well as the increase in time and

ilejmf)org;us Underwater Vehicles even the lack of data collection due to high depth or sudden changes in depth in some
Model aided navigation cases. The aim of this research is to provide a cheap and economical method of speed
Velocity model Identification identification based on an autoregressive exogenous (NARX) neural network with the
NARX, MLP neural network least number of neural network inputs in 2-D floating motion. In the proposed
LS, RLS identification model algorithm, by removing the inputs of the neural network obtained from the output of

low-cost sensors, the measurement error of the sensors is removed from the
identification process and the accuracy of the velocity model output is improved. The
proper performance of the proposed algorithm, compared to the output of the DVL
and also the output obtained from the differential model identification method with the
help of Least Square (LS) and Recursive Least Square (RLS) algorithms, confirms the
advantage and efficiency of this method in identifying the velocity of AUV.
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1- Autonomous Underwater Vehicles (AUV)
2- Inertial Navigation System (INS)
3- Global Positioning System
4- Long baseline (LBL)
5- Short baseline (SBL)
6- Ultra Short Baseline(USBL)
7- Doppler Velocity Logger (DVL)
8- Compactness
9- Versatility
10- Robustness
11- Dead Reckoning navigation
12- Ordinary Least Square
13- Total Least Square
14- Planar Motion Mechanism
15- Circulating Water Channel
16- Added Mass
17- Roll
18- Rudder
19- Stern or Elevator
20- Pitch
21- Yaw
22- Surge
23- Sway
24- Heave
25- Society of Naval Architects and Marine
Engineers (SNAME)
26- Velocity Intelligent Model (VIM)
27- Nonlinear autoregressive exogenous (NARX)
28- Least Square (LS)
29- Recursive Least Square (RLS)
30- Multilayer perceptron (MLP)
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