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System Identification of an AUV using mnSOM
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Abstract: Autonomous Underwater Vehicles (AUVs) are attractive tools to survey earth science and oceanography, however,
there exists a lot of problems to be solved such as motion control, acquisition of sensor data, decision-making, navigation
without collision, self-localization and so on. In order to realize useful and practical robots, underwater vehicles should take
their action by judging the changing condition from their own sensors and actuators, and are desirable to make their behavior,
because of features caused by the working environment. We have been investigated the application of brain-inspired
technologies such as Neural Networks (NNs), Self-Organizing Map (SOM), etc, into AUVs. A new self-organizing decision
making system for AUVs using Modular Network Self-Organizing Map (mnSOM) proposed by Tokunaga et al. is discussed
in this paper. The proposed decision making system is developed using recurrent NN type mnSOM. The efficiency of the

system is investigated through the simulations.
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Fig.1 Architecture of the mnSOM
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Fig.2 Forward Model Modules
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Fig.3 Controller Model Modules
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Table 1 Parameters of FMMs Simulation

(M, C) (M, C)

(M, C)

Dy:(80,25) | Di: (80, 50)

D, : (80, 100)

D;:(90,25) | Dy:(90,50) | Ds: (90, 100)

D¢ : (100, 25) | D:(100,50) | Ds: (100, 100)

Force [10N]

Fig.4 Simulation Resulted Map and Estimated Parameters of Equation

Force === Robot State

i

get State [m]

Robot and Tar

g
LS
b
b

b
R L
I
v : ¥
500 3¢ 50

Time [sec]
Fig.5 Simulation Resulted Map of CNMs
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