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Abstract

This paper describes the hydrodynamic characteristics of a test-bed AUV SNUUV-I constructed at Seoul National University.
The main purpose of the AUV is to carry out fundamental control and hydrodynamic experiments. Its configuration is basically
a long cylinder of 1.35m in length and 0.25m in diameter with delta-type wings near its rear end. On the edge of each wing,
a thruster of 1/4HP is mounted, which is used for both drive and turn the vehicle for horizontal movement as the output
control power is varied. A pair of control surfaces installed near its front part generates pitch moments for vertical movement.

The 6 DOF mathematical model of SNUUV-I contains hydrodynamic forces and moments expressed in terms of a set of
hydrodynamic coefficients. These coefficients can be classified into linear damping coefficients, linear inertial coefficients and
nonlinear damping coefficients. It is important to estimate the exact value of these coefficients to control the vehicle precisely.
Among these, the linear coefficients are known to affect the motion of the vehicle dominantly.

The linear damping coefficients are estimated by using Extended Kalman Filter. The responses of the vehicle to input signals
are used to estimate the hydrodynamic coefficients, which can be inferred from output signals measured from an IMU (inertial
motion unit) sensor, while the linear inertial coefficients are calculated by a potential code.

By using these coefficients estimated as described above, a simulation program is constructed using Matlab.
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Fig 1. Overview of SNUUV I

Fig 3. Flowchart of estimation method
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Fig 5. Sway and Heave Coefficients
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Fig 6. Roll, Pitch, Yaw coefficients

Fig 7. 3D Mesh for potential calculation
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Table 1 Specification of SNUUV 1

Items Specifications & Characteristics
Dimension {0.25m (D) x 1.35m (L)
Weight Neutral buoyancy in water
Displacement |= 0.045(m3)
Max. Depth |100 meters
Operation Time |1 hours

Speed 0.5 m/s (Design), 2m/s (Maximum)
14.8V-7.2AH per Unit
Power L
100Watt Lithium Ion Batteryx6 EA
Thrusters Main Thruster(1//4 HP) 2 EA
Servo Motor |14 kgem
Contro]l Surface [NACA0012

Underwater Camera (2 axis)

Inertial Motion Unit, Sonar

Sensors .
Pressure Sensor, Inclinometer
Magnetic Compass, Leakage Sensor
Table 2. Principal values of SNUUV 1
Symbol | Value Symbol Value
w 4286 [N] X 0 [m]
B 428.6 [N] YG 0 [m]
m 437 Tkgl L 0.026 [m]
I 03319 [kem1]| xs 0 [m]
I, | 14844 lkgm® || ys 0 [m]
L | 17596 ke || zs 0 [m]

Table 3. Linear mertial coefficient of SNUUV 1

A" AS T gk
X, -0.00458125
Y, ~0.04638562
zZ, -0.05776860
K, -0.00032541
M, -0.00445124
N, ~0.00292170




