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[Abstract]

We propose a marine observation system using existing light buoys to observe various marine information of marine locations.
Our proposed ocean observation system is composed of the existing standard light buoy type and can be easily connected to the
light buoy. The proposed marine observation system measures the mean wave height, maximum wave height, mean wave height
and water temperature measured in the ocean. Besides, it can measure the air pressure, temperature, wind speed and wind speed
in real time. In order to measure important peaks in marine observations, 2200 peak data are collected for 10 minutes, and the
collected data are subjected to spectral analysis to extract significant wave and wave period data. The developed system removes
the noise by using the filter because the marine observation system attaches to the light buoy. We compare and analyze the
measurement data of the existing proven floating marine observation system and the standard equivalent system developed. Also,
it is proved that the data of the standard type backbone ocean observation system developed through the comparative experiment
is similar to that of the existing ocean observation system.
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Fig. 1. Weather Buoy Installation Location of
Meteorological Agency
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Table 1. Wind Wave Class Table of Meteorological

Agency
Wind Wave Explanation of Height of
Class The Wind Wave Class Ocean Wave (m)

0 Smooth like a Mirror 0
1 Ripples 0~0.1
2 Smoothness, Small Ocean Wave 0.1~0.5
3 Somewhat Ocean Wave are Present 0.5~1.25
4 There is Quite a Ocean Wave 1.25~25
5 Slightly Higher Ocean Wave 25~4
6 The Ocean Waves are Fairly High 4~6
7 Fairly Rough 6~9
8 Very Rough 9~14
9 Abnormal Condition 14~
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Fig. 6. Design of Standard Ocean Lighted Buoy Ocean
Measuring System
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Table 2. Output Format of Data
1-1 1-2 1-3 1-4 1-5
Transmission [Measurement| Measuring .
1D Number Date Time Latitude
#test 1 180825 120000 | 364156
1-6 1-7 1-8 1-9 1-10
Atmospheric Significant | Maximum
Hardness Presgure Temperature Wave Wave
Height Height
1264822 10090 295 19 20
1-11 1-12 1-13 1-14 1-15 1-16
Meaanave Wave | Wind Wind Water
Height . . . Voltage
0 Period|Direction | Speed | Temperature
utput
20 44 00 00 280 9310
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Algorithm 1. Ocean Wave Observation Algorithm
based on Kalman-Filter

WHILE T, Real Time Operation THEN
IF (init==0) THEN

init = 1; //@

K =1 /@

K, =0.0001; //3

K. =0.0001; /@

K, =0.0;/®

END IF

IF (init== 1) THEN // @)
C =T, /D

Kx=Kuzx; /&

Kp=Kp+ K, /@
Kqp

B Tpery

K, =Kz +Kkx (0, ~Kz), /@)

Kp = (1= K}) X K,p; /@

END IF
0, =K. //B
C="T,-C, /@

D list.add(O,, C,); /&
D, list.sort(); /16
END WHILE
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Table 2. Prediction Equation

x,= Az,_, : Estimation of Estimated Value

ﬁk = Aﬁk,lA "+ @ : Covariance Prediction

), : Predicted State Value of The System

A : State Matrix

Ek,l : Previously Expected State of The System

AT Orthogonal Matrix of ‘A’ Matrix

?’k : Predicted Value of Error Covariance

j—_’k, 1: Previously the Predicted Value of The Error Covariance

O : Noise Covariance of The System

Table 3. Measurement Equation

K, =PHT(HP,H™+ R)™" : Calculation of Kalman Gain
z, =z, +k (2, —

Pk:ﬁk_

Hz, ) : Estimation of Estimated Value

k,HP, : Calculation of Error Covariance

K, : Kalman Gain

R : Covariance Matrix of The Measurement Noise
H : State Matrix

P, : Matrix of Error Covariance
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Algorithm 2. Ocean Wave and Period Calculation
Algorithm

WHILE (D, list.Count( )/3) THEN
W, = W, + D, list[i] Key; /D

C, = C.+ D,list[i].value; //2
IF (W, >D, list[i].key) THEN
W, = D, list[i].key; /S
END IF
END WHILE
W,

D,. Count()/3 D

D, list.avg();//®
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