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This paper describes the process of evaluating maneuverability in still water of an unmanned surface vehicle based on data measured

by performing sea trials, First, we set up a test scenario that is easy to analyze the maneuverability of the unmanned surface

vehicle and to identify and verify the dynamics model, Since the attitude of hull varies according to the speed of the unmanned

surface vehicle which has a planing hull shape, the relationship between waterjet RPM, speed and attitude is analyzed by performing

straight forward tests at various speeds, The turning tests of the unmanned surface vehicle in which the waterjet angle rotates

while turning are performed by changing the waterjet rotation angle under the condition of two representative speeds to analyze

turning ability, The turning ability of the unmanned surface vehicle includes speed reduction, yaw rate, heel, and turing diameter

steady turning phase according to the speed and RPM,
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Table 1 Principal particulars of the subjected unmanned
surface vehicle

Item Value (unit)

Length overall L 12.00 (m)
Beam overall B 3.5 (m)
Depth at bow Dy 1.87 (m)
Depth ab stern Ds 1.56 (m)
Draft T 0.77 (m)

Weight W 103796 (N)
Deadrise angle at bow Bo 76.4 (°)
Deadrise angle at mid B 25.2 ()
Deadrise angle at stern Bs 18.3 ()

Table 2 Measurement variables and sensors

Item Measured value Sensor
Longitude (°)
igati Latitude (°)
NaV|gat|QnaI DGPS
information Altitude (°)
Speed (m/s)

xp—acceleration (g)

yp—acceleration (g)

Accelerometer

zp—acceleration (g)

Roll rate (°/s)

Attitude and

heading reference Pitch rate (*/s)

Yaw rate (°/s)

Roll (°)

IMU

Pitch (%)

Yaw (°)

Waterjet rpm

Control input

Waterjet angle (°)
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Table 3 Scenarios of sea trials

Maneuvering Scenario

— Go straight for more than 10 seconds
after the speed reaches steady state

— Target speeds are 5 to 30 knots with
5 knots intervals

Straight
forward

- Change waterjet angles when speed
converged steady state

— Turn until the head angle is 720°

— Target speeds are 10 and 20 knots

Turning

— Change waterjet angles when speed
converged steady state

— Monitor heading and waterjet angle

- Change waterjet angle when heading
angle is same with waterjet angle

— Measure more than 2 periods of
heading angles

Zig zag
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