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[Abstract]

Due to diversification of ships and limited space of pier, when ships come alongside the shallow water or narrow
pier, sea area with small mooring facilities and floating matter is frequently applied. Through these, coming
alongside the various space is capable and cost effectiveness is enhanced. However, when ships, applying small
mooring facilities and floating matter, come alongside, there can be some impulse by waves between the floating
things and ships which possibly leads to mass disaster. Therefore, there should be forecasts and analysis of the
movement caused by waves. On this study, we develop measuring system for movement analysis of mooring and
floating matters which provides base data with movement traits by measuring 3-D exercise information and
acceleration at mokpo maritime university marina facility. Also, the composition and principles of the developed
system is explained.
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Fig. 1. Configuration of the measurement system.
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Table 1. Specification of 3-dimensional accelerometer.

ITEM Specification
Model name CXL04GP3
Size(cm) 1.98 X 4.45 X 2.72
Weight(g) 46
Supply Voltage(Volts) +49 ~ 55
_ Supply Current(mA) 1/ axis
_ Zero g Output(Volts) +2.375 + 0.1
37D(Dimensjonal) Accelerometer  2-D(Dimensional) Tilt Sensor
(3= J15500) (255 ZAHD Electrical connection cable wire
d8 2. 58 A|ARQ] stEQOf
. \ Range + 49
Fig. 2. Hardware of measuring system.
Sensitivity 500 £ 15 mV/g
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Table. 3. Specification of displacement sensor.

ITEM Specification
Model name UM30-2
= Resolution(mm) 0.18
Weight(g) 270
Reproducibility(%) < 2%
Residual ripple(%) + 10%
- Supply Voltage(Volts) +9 ~ 30
8 4. 25 44 -
.I:I 4 23?_ w . Current consumption(mA) < 80
Fig. 4. 2-Dimensional tilt sensor. Accuracy < o9
Electrical connection 5-pin
I 2. 2% AAHA 4 Range 600 ~ 6,000 mm
Table. 2. Specification of 2-dimensional tilt sensor. Response time 240 ms
T Switching > Hz
ITEM Specification Performance | frequency
Model name CXTAO02 Hysteresis 100 mm
Size(cm) 1.98 X 4.45 X 2.72 Ultrasonic approx. 80 kHz
Weight(g) 43 frequerjcy
Supply Voltage(Volts) +6 ~ 30 Environment ggr?;tmg Temp. -25 ~ +70C
Supply Current(mA) 4 / axis SICK Sensor Intelligence
Zero Angle Voltage(Volts) +25 % 0.15 Manufacture it
Electrical connection cable wire
Range +75°
Sensitivity 35 £ 2 mV/° o -
Bandwidth 50 Hz 5) LS E AN
Performance | Noise 10 mg rms AR A (ebloxx A3)E 2 AIME E3f 73A]4 of
TTTECTIr B ST A5 E FRAF5 HAE A5 W] ethemet
ross—-axis - - .
Sensinity < 5% P B8 QAH ] AbgoRH ASAE SW &
Operating Temp. | _,q _ g5 A 7V EE WElshE 7S Mt 2719 VO BES 7 Al
Envionment |_2610% 5500 3 M7} Azslo] 1 A8 CA=8k810] main controller s
Manufacture MEMSICit “A-3}al main controllerlI A &€ A5 53/ 4 g3 A

4) A
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Fig. 5. Displacement sensor.
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Table. 4. e.bloxx A3 specification.

ITEM Specification
Model name e.bloxx A3
Size(cm) 12.9 X 9 X 8.3
Weight(g) 500

Supply Voltage(Volts) max. 30
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Digital
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method
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Sigma-Delta
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Digital Output Output voltage max. 30 V
Output current max. 100 mA
Standard RS 485, 2-wire
Data format 8E1
- ASCIl, Modbus—-RTU,
Communication Protocols Profibus—-DP
Interface
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devices
. Operating Temp. _50 ~ +60C
Environment Range
Relative humidity | 5 ~ 95% (50C)
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" Unit Conversion of variable Vi; <Variable 1> W S|

Calibration parameter:

Select calibration method:

_ Factor and Offset
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Input [v]: Engineering [bar]:
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18 9. 2 point calibration
Fig. 9. 2 point calibration.
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Table. 5 Measurement results(Excel).

Item Min Max Mean StdDev Unit
tEE X ~0.022 |-0.003 [-0.013 |0.002 g
ST Y ~0.035 [-0.017 [-0.026 [0.002 g
VST Z 0.992 1.017 1.004 0.002 g
B 2{ M A ~10 2.54 3.76 3.32 mm
ariable 2 ~50.9 26.78 6.73 9.99 m Vv
EAA X 4.25 4.93 4.56 0.1 deg
EAA Y ~4.73 ~4.01 4.4 0.09 deg
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