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SUMMARY

I.Title

A Study on the development of ocean meteorological buoy system
II. Objectives and Significance of the Study

This paper is described to development for the ocean meteorological
buoy systems. It terms of this study has estimated 3 years (1995 to
1997), and the first stage has been terminated on this year(1995).

The purpose and important points of this study are the Meteorological
research Institute of KMA will be develop a telemetry stations and
buoys for meteorological data gathering applications. This meteor buoy
transmit data vir VHF radio link and transmit to satellite also self
recording of quantity of 6 months data.

It is necessary to the data acﬁuisition about the variable weather on
the Korea oceans. because that is need to protection and escape of
national property from the disaster. It also need to make a net work of
real time of data aquisition system and will be development and

accumulated for the technical know-how of ocean meteorological study.
IlI. Contents and Scope of the Study

- Designed of the meteor buoy hull and hardware.
- Selected of the sensors of weather stations
- Designed of the data link system of the VHF, satellited and self

recording system and include navigation light



- Desighed the algorithm of the data processing, command control
format are directly programmable by the user, in real time, and alarms

system etc. for buoy operation software.
IV. Results and Suggestions for Future use

- System components are housed in waterproof enclosures and
configured for easy replacement at sea. The buoy can be boarded while
it is in the water and components changed without removing the buoy
from the water.

- The buoy is designed to follow the motion of the sea surface to
measure wave characteristics.

The buoy consists of three parts of a body hull and tower and bottom
structure. The main materials of structure is aluminum(6061-TS) and the
complete electronics housing assembly including batteries and installed
center of buoy hull compartment. The buoy power consists of
rechargeable battery with solér cell. '

This buoy is approximately 3 [m/m], diameter and weights about 1200
[Kg] except survey equipments, and the tower height 3 [m]. This buoy
are single point moored one at sallow water. It consists of one buoy

,one anchoring line, one anchor.
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8] Ajzto] glolx A% 20 A B &Fo] Hojof gria Erh
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8% £ U Aojeto} 13lch

olgf 1Y HOeZE= HARY ARERII} sl E4E Fulsle A2, Data logger
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Table 2.2. Telemetry power and current

Telemetry type | Transmitter | Average Range
power [W] Drain [mA]
GOES 40 100 Controlled access to 70°
latitude
METEOSAT 40 100 Controlled access to 70°
latitude
ARGOS 2 4 Global
METEORBURST 100 4 2000 [Km]
Direct RF 1 0.3 15 [Km]
Direct RF 5 0.8 50 [Km]
2. AY Ao
Fol e AU FFE flE e F23 wixto] WA AY, FHA| AY,
34 AF, BF ARE PASk 7] 44T Y L YA REE HBHI] 95t

U
Fig. 2.40x UEphd 23t go] A x| Fof M=}l A2 E do} ulo]a2 =2
MM 223l o) On / 0ffE HL2A HHYE Aoste Zo]

A ¢FFA FIE 93 AMEdhe HEEE JEFoT IR PR}
gttt 33 REoME XX 3L F3to FF33 Eis Solar paneld] &% A
2o s FAACE WA A dIold RuEE 34 7 AR 312y I
7 23 ARYEC S A Ha AL 2T
FAAF dFYold R=oE 3] JHed A
Hrp & Zfode §32A= 34 34 ARE 3
of oJ3f ZAHch ( Fig. 2.6 FX) ¥ Z=E Y AYE FIAXZ 3y ozt
= F8ol "ol 7 ¢ AH&stA "ok ( Fig. 2.7 =R
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Fig. 2.4. Constitute diagram of power control system
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AZFLEE ol 8% AL A&H FoA AAYSE F YA A3t 2 £ 3t
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Ao 1z AF ARE JFAEES T L= Ala®olth. Argos?] PIT(
Platform transmitter terminal )& 3173 F-Z o|F ZSAol F33td 1 EA 93]
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END

GPS filter algorithm
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Table 2. 3. Buoy sensors

! EMB 30 (3
\‘ | Aanderaa Buoy United (3 ) AXYS Buoy Wave scan Buoy Seawatch ( 3 m )
nite
\ " { 0.9 m) Norway| . (0.9 m )Canada| ( 2.76 m) Norway Norway
i Kingdom
|0 ~ 76 ws 0~60m's |0~76ms |0~ 70mws 0.3 ~ 76 w/s
Wind speed | * 2 % * 3% t 2% * 1.5 % * 20 co/s
L | 0.01 w/s 0.1 ws 10 bit AD converter | 0.07 m/s
i o ~ 360 ° 0 ~ 360 ° 0 ~ 360 ° 0 ~ 360 °
\hnd | ! o ° o °
) . ; / Pk 2%(7.2° )] £ 5 1% (3.6° ) 2.8
direction i .
1.0 ° 1.4° 10 bit AD converter 5.63
\i - 44 ~ 49T - 10 ~ 40T -25 ~ 70C | - 30 ~ 40T - 44 ~ 50C
T'" . +0.2C | +o02T +01°%C 01T +0.09 C
enperature | 01T 0.1 C 0.1°C 0.09 C
0 ~ 100 %
Relative + 3% 0 ~ 85 % RH , 5 ~ 100 % 0 ~ 100 % RH
Humidity - + 2 % RH + 3 % RH £+ 1 % RH
\i 920 ~ 1080 mb (940 ~ 1070 mb 800 ~ 1300 mb| 920 ~ 1070 mb 600 ~ 1100 hPa
AT + 0.2 mb 0.5 mb 0.5 mb 0.1 mb + 0.12 hPa
Pressure
! 0.5 mb 0.1 mb 0.03 mb + 0.01 hPa
!0~10m ! + 30m * 10m + 20m
Wave Hight | £ 0.2 m / 0.1m 2 % of measured valve 3%
0.1m 0.0l m 0.0l m
W 0 ~ 360 ° 0 ~ 360 °
ave / Ly / £ 1.5° +1.5°
direction . R
1 1
Wave period / / / 2 ~ 40 sec 1.6 ~ 30 sec
: 0 ~ 359 ° 0 ~ 360 °
0 ~ 360 °
Compass . / 5° t£1.0° /
Better than 5 . .
2 0.1
Sen -8 ~ 40T - 10 ~ 40T - 5 ~ 40C 10 ~ 36T
0.1 C + 0.2 7T +01°TC 0.1 C
Temperature o o o
0.2 TC 0.1 C 0.03 C
+ 2000 W/o® |305~2800 W/m’®
Solar +* 3% + 1%
Radiation / /
(Net Radiation) | K&T CMI1
0 ~ 250 cn/s 0 ~ 300 cm/s
(Vector average)
Current + 3% 3 % of reading
0 ~ 360 ° 0 ~ 360 °
i i 5 o i 2 °
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Fig. 2.12. Circuit diagram according to sensors output form( A/D Converter )

1) th7] 222 5=

Type : HUMICAP, Pt100, (including radiation shield)
Range(Temp. ) : -20 [C] to +60 [C]
Range(RH) : 0 ~ 100 [%]
Accuracy(Temp. ): £0.3 [C] ~ 20 [TC]
Accuracy(RH) 2[%] in range 0 ~ 90 [%]

3[%] in range 90 ~ 100 [%]
Response time(RH) : 5 [sec]

- ) 2E AMG SEAS FUY HSPo] Aatgol
- AR W B @5OE AT 2HE FolI AE ARY UHE A7,

2) &5 3%

Type @ Helicoid propeller and Vane
Operating Range(speed) : 0 ~ 60 [m/sec]
Operating Range(direction) : 0 ~ 360 [° ]
Accuracy (speed): 1 [m/sec] £ 2 [%]
Accuracy(direction) : £ 3 [° ]

—24—



Threshold(speed): 1.0 [m/sec]

Threshold{(direction) : 0.9 [m/sec] at 10 displacement
Distance Constant(speed):2.7 [m]

Damping Ratio(direction) :0.25

Y I A A JulFolA M del ARSEHL e Ag Y
SEHS Z2HY Ao ¥ Ay UFE AANH L= A ste Yol

- EuL uigtel o mele HHS TuAlomEl] Ay A AE
( 29 Ho °l°ﬂ AASHe Y FE5AE T AME o4 1 B wolE
o2 27e NP FHEE gl Yrh)

) 71k

Type Dual diaphragm differential capacitance
Range : 800 ~ 1060 [hPa]

Resolution : 0.01 [hPa]

Accuracy : 0.5 [hPa]

Operating Temperature : -25 [TC] to + 50 [TC]
Variation : 5 [g] from 20 to 2000 [Hz]
Shock : 25 [g] any axis

- 71l ARIIIRA Rl XSt TAE Tl TS AESIEFH
ekl

4) VWater temperature(EZ L)

Type ' Linearized thermistor

Linear range : -30 [C] to + 50 [TC]
Linearity deviation : * 0.16 [C]
Accuracy : * 0.12 [TC]

2E AL ARIIUN DRRo] $HYOT Folu F4 FIof 4
Ak A7t AolES HVANE RANTD

OOV

b R AEstel sl AUY L8 XY + U=F stgrh



5) Compass

Type ! Fluxgate

Corrected heading : £ 0.5 [° ]

Resolution : 0.1 [° ]

Sampling : 10 [Hz]

Tilt angle : £16 [° ] (SE25)

Dip angle : £80 [° ]

Operating Temperature : - 40 [C] to + 65 [C]

- i HIAE AR 7] Al A
- Fo] W3 43 (Buoy orientation)E Z|ELEZ £H AR IAAE A
&3l npol2T ZTEHME A,

6)Wave Height and Period
Type @ Strap-down accelerometer

Range : £ 15 [m]
Accuracy @ £ 1 [%]

=
Type : Gimballed accelerometer
Rang : *15m

Accuracy : better than 2 [%]

- I=Y golot FIIE S AMEAM T £ JFX (Datawell)Z 2}
FAFo] glol HAAH LR Fof glE=(Jevwell)Zo] Qlth
- 5 AAY ATtE S 283t A (27 L 7HE, FgE 5)

7) 71e} Mey AN

. Directional waves

. Current meter

. Solar radiation

. DO, PH

A7 AR FY MAMEZE 8E 4 Qdth
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818 A8 3

1. United Kingdom meteorological office

FFAME LAFL FolF ol&sto 7dE ASs| 2 glch 7148 AF Fol
e 71238d ANE AREsta ATt Foldt 22 shte] Folof WA F4&
Heave AN & A &fstale Fig. 3.29 o] F AAFOR Pt 42T HAPE F
o, & FFo] o] Utete #Fo| JHestAl STt o] AAH2 ¥ B
E ARE iy LolESoln A7 BHSt] ARSI HFA B F e diE
A4y £+ A it

A|2eo g AFE YEsl 3 A HH LR Table 3.13 2

Data Collection Platforms)® A&

DCP {Meteosat
GOES®} Argosell XujAl Hrl Folg] HYE

Lithium chloride A& FAslo ¢ 2 Azt 23YE 4 Q).
Sensors
Sensor Data Satellite
Wind direction . Tx
Wind speed Interface Acquisition ( GOES /
Air Temperature METEOSAT)
Sea Temperature A = System
Humidity
Pressure A
Argos Tx Argos
Interface &f—
Store Tx
Sensors
Sensor Data
Wind direction
Wind speed Interface Acquisition Satellite
Air Temperature _ Tx
Sea Temperature A ={System ( GOES /
Humidity METEOSAT)
Pressure A
Sensors Sensor Argos Tx Argos
Interface Interface &
Wave Hight Store (——-Tx
and Pericd C

Fig. 3.2. Data buoy system schematic




Table 3.1. UK meteorological Office :
Marine automatic weather station ( MAWS ) Code

05XX1 07ddd 10fff 11qqq 12TTT 13TsTsTs 14UUU 15PPP
35PwaPwaPwa 36HwaHwaHwa 70UpUpUp 7INININI 72TcTcTc
73PvPvPyv 74RcRcRc 75BtBtBt 76FiFiFi 77TiTiTi

05XX2 07ddd 10fff 11qqq 12TTT 13TsTsTs 14UUU 15PPP
35PwaPwaPwa 36HwaHwaHwa 70UpUpUp 7INININI 72TcTcTc
73PvPvPv 74RcRcRc 75BtBtBt 76FiFiFi 77TiTiTi

ADDRESS CODE VARIABLE
05 XXN Identification/System
07 ddd Wind direction
10 fff W¥ind speed
11 qqq Maximum Gust
12 TTT Air Temperature
13 TsTsTs Sea surface Temperature
14 0168 Relative Humidity
15 PPP Barometric Pressure
35 PwaPwaPwa Wave period
36 HwaHwaHwa Significant wave height
70 UpUpUp Electronics Pod Humidity
71 NININI Navigation Lamp flash monitor
72 TcTcTe Transmission Count
73 PvPvPv Electronics Unit and DCP Battery Volts
74 RcRcRe A to D reference cell
75 BtBtBt Electronics Pod Temperature
76 FiFiFi Hull Unfloaded/floaded Monitor
77 TiTiTi Electrenic current




2. Argos

PIT X2 E ¢4Ysl= A 22 = Synchronous Binary ChannelS o|-&3}= ubalzl
RS232 Serial Channel& ©]&3}= ulalo] Qit}.

Synchronous Binary Channel- 48 227} dut3Ql Counterl} Gate 1.C.HLE
F4=e] 3l Zfed AHREE, 2RI dYFHAR = FA] ASEHE wRelo 7 EF
2] ob=th 4™ 2t52] Byte 4= 0 Byteol A 32 Bytes7}x] 4 Bytes?]| 7tAoz M=y
7Fsste, A2fAl 23" Bytes7t FofXich

RS232 Serial Channel & Microprocessorl} MicrocomputerS o|&3}o] 18 F| =27}
8" Bl AHEEY, dY AR= wReld 7[5Hch ¥ AR Byted = 1A
o] QA ¢tert, A 2RO Byte 4+ Brl FHolo} 3, W ZF9 A FE2
i
=2

lo ]

%
|z ¢le=tlh A4 289 Byte 4°= 4 BytesollA] 32 Bytes7}X| 4 Bytes?] 7+74
A9 Fhssich
PITOl M A2 E Agshs WS A¥EA Fig 3.33 Zrh 2g J4S oz
200 Feoz #H xisq Byte <ol mhalr 360 [msec] oA 920 [msec] FQt
A4S Transmission WindowZ} On = 2L 160 [msec]( 64 Bits) &
St ASHch I F 120 [msec] B2 Bl AZE, ALE A=Y BitsF,
PITY 3§ HE 5 48 Bits® 2% AR7F A Uuz] A 5 #F 287}
A4HcTt 28 S AL HZ= =87} 32 Bits(4 Bytes) ¢ ZA-$ 360 [msec], 256

}'n

rlo

Bits( 32 Bytes) & ul 920 [msec]7}x] A4 7}&3ic}).
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90 [sec] or 200 [sec]

|
I |
360 ~ 920 [msec]
l ]
[ I
Transmission
Window(PTT —_JTransmission time
J1/Pin 3)
160 120 80~640 [msec]
64 48 32~256 [Bits]
{ $ ! |
[ [ [ |
Carrier @ Fixed data '@ Measurement data

User Interro-

L

gation Window
(PTT J1/Pin 8)

Measurement data

<{Datal><Data2><Data3>

Input type

Transmission
Type

Fig. 3.3. Timing

<{Datan)

{Carrier><FFFE2F><NOY<1D><Datal><{Data2).

diagram and format of PTT system

<{Datan)>




3. GOES Format

Fivtcioll A ARESlaL Qe Hold AARIS HEW Fig. 3.4% o] Watchman 3009]
gts 22 H5 FAE I3 AME A3ty AEE 2ujA "ok 7123 GoESe
Hell= AARE ASCII FA 28 AT E o] URE gt gl HelE o] Rylct o]
2o HAL 273 ASCII FAIE 100 Baud®] & =2 X Header®} Tailer& X33}
Ag Ao] of 26 X A= Hch o]RY Fej= thdz} ol Carriage return ¢l
o] ol _& spaceE & ulgich.

flo

>

(4pppp)ﬂ22200_0nwww_1kkkeee_333_921fff(921fff)_WAV
Eyyy_Aljjjj_A2qqq_A3uuu_Adbbb_A5zzzz_ A6qqrr_A7xxx_$
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPPPPPPPPPPPP
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPRPPPPPPPPPPPP
PPPPPPPPPPPPPPEOT }

-
-

Azl Moo R HYe AEE Foln ATE ANEE EFRsA 2
Table 3.29} ol 6 FROE Upro] A3t glon] o|FeldE /by 4%
Section 028 oot HATE AT F, oo W, AY, Az Ueh)
2 o] 229 @:z}% o2 cnzl Rolg FAlol BEY wiE thulst] Yol 1§
A gl FE 7l AR A g Fo2A

AMZRE FoleE ARE Tl VIPLRAM A2 &4E B3

Ix

&
A

lo rfo o rx

:
B
32

£ 2

fr

(£



Wind

Wind Transmission Antenna
Air Temperature Transmitter
GPS
WATCHMAN 300
Light
Inter- SPIC GPuCs
Solar Panels Connect
Waves
Water Intrusion Compass Barometer
Other sensors ' Compass Barometer
Sea Temperature
Battery

Current Meter

SPIC = Special purpose interface card
Conductivity GPuCs = General purpose microcontroller cards

486 32 bit

Fig. 3.4. Block diagram of AXYs weather buoy system

Table 3.2. Consist of the buoy data

Section 0 Buoy voltage, Time, Buoy ID No.

Section 1 Meteorological data groups : Air Temperature, Wind
direction(1l), Wind speed(1l), Wind direction(2),

Wind speed(2), Barometer

Section 2 Marine Data groups Sea Temperature, Current

speed, Current direction,

Section 3 Regional Data Maximum wind speed(1), Maximum

wind speed(2), Wave

Section 4 Comments : Value of Analog output sensors

Section b Alarm, etc.




4. KORDI Format

3 B gATAdAM AT Fold AARFE R Fig. 3.5¢t o] Data
acquisition computer& F42.E AAMoA 2= AZE AHzsiy 7Z|2Fo Ffvict
o] Fo|g} 72 Al 712l GOESY HEE AEE ASCII HAoeZ RUA H A
oltlh. o2 9] ¥AlL 273 ASCII EA}E 100 Baud F-2 ¢ wiEA AL3tes Al2¥E
F/4ste ¥ch

5 ANEREH Folet AAY 2 Table 3.28f Z2 Fel
#PgosA A3 £48 I Y Ao dEFS B FLY 4£RE Soln
AEE MMEHE ZFste o] 2360 3 A9 4 A s Zolth

—

4)7 @=p)

[

e
| '
=

— UHF /\VHF Satellite E%‘fto”
] Radio Transmitter
— Tronsciver| | (Opto
1 Field Test |
: Terminaldpt.) !
— ; Dota CTTTTTo '
] —— Acquisition Y Y
I B
Computer @ @ @ @
[
Optional Sensprg »F—J @%@@P l
otar anels
1 Dota Power
— Supply Battery
— Fo9eeT] it
I e B

Sensors Interface

Fig. 3.5. Block diagram of buoy system(KORDI)



2 2 2 4407

Sl A2 Ariaty] JAE shs WHOeZAME= whakEAl (Simplex) 2t 0| 5F
Al(Duplex)o] glem o|F F4l& tir] vto]F( Half-Duplex)2} Ho]Z( Full-Duplex)
22 ok ( F 2 ¥ .1993)

CHrEAS 3 WEkew Hipo| JHedt F¢
gtk dlelel MG AJ&HIS] ZAfoe Al 7
2 & 533 A Zho|ut Yol & wf AALHOn) ZE=dl(off) o] &EH + Uk

Fo }

& ZRE FollA AolE Ue Hu|2

=
2
q
N
%
~ op

w2t RrEo] [F YFLERE AFo] o]FojR]= Fpolth. F aido] & JfEA
HZo A FAilo] 2ok THE FHollA F4lo] 7hedt Bfolth Fig. 3.6 o]FEAl
2] olE H4cTh Fig. 3.600X HFE FHollA UolBE Bluld Ho2 HufA © Z¢

2

12] 417171 &A5& st olw =¥ 298] £417]7} 2§t} HolEE F4l¥trh
th2 Bujdofd ZAFEE HolHE BuiA € APede EH 29 #al7le 25
SRS F41717F AE& st =Y 128 £407I% HEE ¥l oledt HMErt dof
et 225 = AE A b A d Aztelel FEr o] Al T AES A4

(o
s}

Folo] zhzhe] MAMEREH AAH 714 2AE 21°3(GPs)4l 28] ALE= RF Modemo]]
A HxEe] o] RRE A ASs] st 47 dFLeE Sojrlh Fig 3.7
2 #4171 E5clojolilo| Fig. 3.8 = $417]18 M= oJth



MOOEM A TRANSMITTING ~ MODEM B
TO TERMINAL
cou . TRANSMITTER RECEIVER
PUTE TERMINAL
RECEIVER TRANSHITTER
RECEIVING
FROM TERMINAL

~ wrmsswonois

NEW USER
COMPUTER MODEM WOOEM TERMINAL
(@)-wHaT 18 YoUR PASSWORD? 1

Fig. 3.6. The utilization of half-duplex communication

| 0SD/MOD 15t 2nd PRF DRIV RF SW ANT
pm [ MUt 2 MuLr > DRV [  — PA UNIT .
| 1 02 a3 04 a7 D3.4 |

; [ I

<5 ﬂ*—[
S84 & | — I Y SR

I MOD, ADJ T . ‘

I TX 12V PWR . i

| AVR sV CONT _‘%, POV ADJ

| ut Qs . 0s II

|

e e '__ S S i

PIT

_o 12V B¢

Fig. 3.7. Buoy transmitter block diagram
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1) Bir W HWH 3=

Fig. 3.80]A4 Q12 7| & Wiz Wz 9L 3 c1, vcl, L1, Rl 2} X1 7]
£ wzylojtt. U3 FIM¢E= Fe/9 (Mhz]E ¢3RSt VRIS B35t ¢¥H tiRE 4
ZL DIQl MV201 WC(Variable Voltage Capacitance) THo] 2.9} QlofA] 4zl Fups
of WzZ7} Hrh DI Aol W3t it THAML &3F gro] HISHA He 54
& 7HA2 = AL 2 A4 Ql Base of U2 Fubegt U™ Lol Bias AS Dlo]
AHSHA SA5IT AT R2E AXA YA TG AT o] Wskel utet 1
of dASHA e o MY HIEHE A= AUt Hoh 22 Do &% U
o] M3l o mield WA Fubperl Wl Ao = M HRIL He Zojth
o] A3 = t}A| C6& E3lo] Q2 Base (0.55 [Vppl)oll ¥ Hcl

2) BisS

Q2= A1 A gt F Q2 collector oA T1 Cl0of &8} Fe/9 x 3 2 Aujr}
olFolx|W AwfH A¥E Cll, T2, C12,C13o] 23t FHUH F Q3 Base(1.3 [Vppl)
of QeETh 3= A 2 M| o2 T3 Y €17 off 23k ThA Fe/9 x 3 x3 Aul
of felo] Futg WEA Hu ® Felelde ojul BRI A Jejzh F Selrh
o] 213 Buffer %'l Q4 Base & Sol71m (¢F 1.5 [Vppl) €258 AXA ZRut AY
ZE 79l q7 Base (1.6 [V rms])E o]o] 2t}

3) MY FEH
APZERL xthy ok AYZERE Yol Xpt Ay FES AR
(Exciter)2lis 3l £ oMt 72 F 33z 2139 AJS Foh AP FI(

Power Amplifier) ¥ ZZo] F3lEF ntso] Fr) L5 L6, V3 F3 3 =2o|y
D3 oA ol AT A3} m3S oebst the (Limit)L9, L10, L11 ¥ €37, C38, C39,
C400 2|3to] mHE thA] ¥ F3 AAM &3 & ZA ¥rh

Fig. 3.9 & &gt A ZZ7|(Power Amplifier)o|Th C1 Hvghell oF 2.5 [Vpp]o] 4l
¥ & Q1(2 SC2539)2 Q1 collector o] Fof <reiut &3 329l L5 - L8 X C8 - Cl4



st HF 23 AYLE FFHFH AHUE B3t FFol BAEcL A7 374

HNNN
Nmo\_: \_;Go (15201
[Z1]a]

HNE

mn:n_
650 -
cze €1
A \_/ [8s0 &H
dcl ga | Joz X
dee dez 989 550 9oA
G907 o
Mol S 422 ! )
2 . 4

Treo \
_’ AMIT " "
§ey ] 090 Begzosz Lz dont
& 999
1no Uy i
811

Fig. 3.9. Final power amplifier




2. 7471

41718 MYLE AC Ex DC 12 [VIZ 2Fo] 7hesin deivy fdvdis 50
[ohm] 22] 155 [Mhz]the] 3 <t GPUEUIE ARESIgith. #471& 3 AR E PCE

Sol7k7] Hol 441 RF Modemo] UHTTh of BRS $FA7ISHE FHW FKUTE
UAEe] AET BAY WWOE THER Pt 44171 Alolo] Aol FEE ¢

=)
= ¥

t}. Fig. 3.10& $417]1%) Block diagramo|® Fig. 3.11 45¢17]£4A4g1ﬂ THo|t}

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST e T ST e T e 1
|I 1
' I
! I
! |
! 2nd L0 NOISE AMP X
! |
ANTI PF RF AMP BRF st Mi 2nd MIX  SQL SW
NT?__ Bn ; ent st MiX BPF IF1i;AP saLsw |
| ' ar2 s L 06.7 UM AMP  DISC KoL
: 10M15 ut I
{
|
f 10.245 _|_ ‘ J
: = FL2 :
! T 2 ‘I' BPF DATA AMP
| 2 B
i fc=10.7/3 .
1st LO MULT 5V AVR CFU455E |
| i |
I Q3 Q4 u3 |
] X1 |
| |
]
! l
| RX UNIT I
L o e __ J
12V IN
Fig. 3.10. Block diagram of receiver
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1) RF 2%t 357 9 S5437]

Fig. 3.11014 2o QuiuE B3t ¢¥d 43E a1, Q2N X 355 Pt
A41%8 Edrolrt. ZXuhAM FHH AIZs @
collector o ¢} 4.0 [V]’gii ZEZEn o] A3 A T36A FH FHo C10 & F
st T4 C12, T5 Cl322 TAH 44 F34 Y =33 HEE AA 05 Mixertt
02 Sojzith 03, ME FEUAJZA gutgos FA77 HFY Fre U4
WAl o g da] AREstR ol 3 A% WS A=siach

Q3o ML (Fc-10.7)/3 [Mhz]®] F34E AT U3 AP C198 It 04
2] T73} T8, C21¢f &)stod AMwh Fupsel 3 Aufal Fc-10.7 [Mhz]®] FI+=2 ubA o
T8, C230) &J5te] ZA w o] 05(35K40)Mixer BT 4l A3 e} A Eo7H He
Aolt}. ( Fig. 3.12 Ist IF circuit F=X)

Antenna 146.200(MHz)

v o |

RF Amplifier Mixer f—————> 18.700(MHz)

135.4999(MHz)

Multiplexer

Crystal oscillator
I : (X3)

0 45.1686(MHz)
I Crystal 45.1666(MHz)

Fig. 3.12. RF Amp and 1st IF



2) A 132 T

Q50 &0l 4l AZT9} FF U AT = Q504 EYEFC £ Fu ENHA
T9 2} tfy HE|(Band pass Filter)o] 2}3lod F7F F3l42l 10.7 [Mhz] HEo] X
%7 Fup FE7]¢ 06, O7E Eoj7ich

a3

L

3) A 2 % o W IR IR(FRIZ)

6, Q7 ol st FHH FF FIFE 30& Fsted UI( MC3361 ) = 16(Fig.
3.13)2 Eojzith o] A% & ul 1, 20 A7IH A 2 FF U IIQ 10.245 [Mhz]2] L
2 Mzt Egstel 7l 3 455 [Khz]e A 2 23t F3}4E7) S, o] AI=
F29] 455 [Khz] BEIE B3lo] Ul Wf¥ol Q& A3t FF7]of Sofzich. |

Uloflal =] 2 Z3t Fae2FE HEFANEE S2FHe 3RS o 4 AUtk 01 9
H9HoR e 71 A3 718 &Y £y U2 (LM 386) 31 3 HoT QW
th. R 2 = &% X3 & 7pHEx¥oln 12 %l 5He R &¥H A%} ;1% 227} °
c}.
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A 3 A 454 Modem(Tx, Rx Modem)

H BZI|e ohd=21 AE viAE T3 dlolHE ASsteul wRol ARt FAH
oith. FFEILL HuldolX AFEEE TIAE X E ofdR2I M H oy FA5H7]
of &lﬁ?‘f}lﬁ% Hzsl £31, 9xd AIEE FAT v Hxste dHe txEA

3T H¥ste FE= dFY AE HE)ott. RRZIde IA AR FARE

” RF —— RE
Terminal Modul. Demod P.C.
Com-link )

|
I !
l I
|

Digital signal | Apalog signal f

Digital signal

Fig. 3.14. Function of modulator / demodulator

dlolel FAlelA 7b8 a3 AL dole] Ad Aoy I FoMz 7Y wol

o w
g823l= 22 HWEZRI|(Moden)o]Tth. RS232Ce] dlolg] AL wale 2 213l rixy
AEE HRR] 4o avjE AEshes woja WE AL wWa]olth. v B Fut
TE AH&317] diTol o] WAE IR E"%'EHE% AHEE  glenz ykgTte of
W HZE e 2Hlo] Yasith Fig 3.13 2 £4l RF 2] ¥ 2ot}
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FE Ex= A/D HR7IZHEH & r]AY A& yole £33 (Encoder)oll ¢
%15101*1 T3 HX &xof ot W27} Hol ikE Fui4E uiyo] opdE §
HE HPFH o2 iy Aur|§ S5t $4%ch HEZRI|oA ARt MWz by
= T4 &=of get oE WY E ALY ZAVME AR AR BT ojdE
A2E HEY of ARREE HAd AF WU Rube 22 YARTHE 94 WX

A Yyt ANHOE vols FAlolH AEstelol U ABE 1173} 07 F R
APROE Bes Fue Wz, AF Az, fl4 WZe) BN UL FI4 Hol

HZ(Frequency Shift Keying), |4t Wo] ¥WR(Phase Shift keying), & o] ™
Z( Amplitude Shift Keying) TL2% Wsl= Zlo] HEo|r}

Fig. 3.16 3} o] & 7oA o]-&%t MWz WAl Fui4 o] WA (FsK)o|H
BAS USTE ARESs FETY Fuigo] FRE A U oz y 43
52 Fdne Fu+E F AZ st dolElzt 17 (Mark) EE "0
ol met 718 F3peF EH FIE AuiFo Bui $a1FA
B e 1" B 707 o HEE TEo] F WR Whyelth

r£_°.

rk

{ Space

fr
L
]
N
I

|
|
I
|
l
|
|

|
I
I
l
l

F1 Fe Fi F2 FI' " F2 F1

Fig. 3.16 A modulation of Frequency Shift Keying(FSK)



2. 441 RF Modem

441§ RF Modem & 341832} A8 U HEE F/4= ot

Fig. 3.1732} Zo] $4l7] 2422 2¥ U2 FK 4lZE= N2 E9E 3& F5}o
Modem IC U2( TMC3105JE) pin 4% So]7tt}. o] ICE= single-chip FSK Modem & ICE
A F% Voice band modemdll A W2 thgZFHe| $4lzt 4 7|15 7HA 3L de| o] &5
I glom BELL202 Ei= CCITT V23 & 7|&3olzt & < glth

pindE Eo7t FKAZ X fRofA frequency-to-voltageE conversion Eof €3
3] B2 Positive logicd] TIXE 3P L2 gEof Tl

oluf High logic leveld Z-$-ol= Mark, Low logic leveld Z-$-oll:= Space® H
tl. Pin8old & AlFZ=  8H|E ulo]3® FEEFg 1CQIUI(87C51) Single chip
EPROM pin 10 28 Eojzit}. IC & Z2a3o] 7Hs(4KB)3L v W2 AYe s 3z}
o] 7hs3t Zo] EMolt}. Pin 1104 &¥EE AF = Serial outputZEA] Q3 Base
o] So}7} EmitterE AA whz} N2 4HoA AFHE dAHC}



(XY4)WSpoW 4§ JO 3INOJI] LI'E "B

TTTTT ZND
R R CN B T “
Pt S
ne
14 ino pyoQ
- =1 ¢ ur ¥
B 24 =
i
- [\/;\{Ih z aNg
16048 1 ATL+ (=
S A
AS |
n axL 1'ed |oA_||I -
tasc
axy e'cd ne
1353y .Izll_ _
g L 9 5 ¥ Uz !
AG
GALENDL
zn
[ A SR TR
—i(]
Y= ==t
wid ‘_y




A 4 AR A
1. Buoy =E188
1) Interrupt® 3+A3

Zt50] &4 o A EHeslrl ¢St Fig. 3.188F T2 Hardwareg}
Software?] Interrupt& ZA3] o]|&US TN XNRE AL T YE31A =t}

Interrupt
|
Hardware Software
Interrupt Interrupt
I 1
1 [ |
Inside Outside System User
(UHF /VHF ‘command) Interrupt Interrupt
( Interval, Sampling, Alarm )

Fig. 3.18. Method of Interrupt

B AMZRYH ol AZEs 2 ezt ThdstAl vehdr] didel M d5%
uiet o] thatel EelakE £33 317 fsiMeE AAolAd e ot 29
Fig. 3.19oA ¢} Zo| Microprocessord] AwztA] 3ite] t]xd A% FH2 g9 3
HE e 224 FFo] 7HestA Hu 2AREY ZES Alst: ARYU 4 QA
Hct

—51—



AlA] 1
Microprocessor VHF
Analog
AA] 2 — ( Timer, Interrupt,
A/D Converter, Serial port
l Power control
Al 3 Data format, Memory manage Data Logger
Alarm etc.
A 4
RS232C External control
A 5

Fig. 3.19 Constitute of sensors and microprocessor

MM ZRE Q= opdZ I 413 = Microprocessor?] A/D ConverterE g 7383
L2 ARgste] A2lstA Ml

Fel7t ARgStA E 2R AelE )% EPROMS 87C51-FA( E: 87C51-FB )& o] R
< o] IntelA}] 8-bit CMOS microprocessor®4# 3t 7§&] Chipoll ROM(Read Only
memory )2} RAM(Random access memory) W Serial port. Counter, TimerZo] QlojA 2z}

T B2Y 2HF Aol Fofell de] 2ol gl Zelth ( Intel Co.,1990:1991).

o]RE RE2] 87C510] H|3jA], Programmable counter array(PCA)2} 7§ ¥ Power
down 7]%5o] F7lEo] Q&= AL Z PCAE= 53 H 16bit Timer/Counter?} 5 Channel©]
U HAEo] gl FELEH, Frequency FElE FAdlojof sh= WA} 3t A7)
wol 73" of {-&3ich

Power down2 87C512] 74-$+= Reseto] ol FHo] Xx| ¢tgtor} o] 1.C.8] A
% Reset opuel & Interruptell 23N E FEFHEF sfMze] itk E}EW
87C51FAE 2% whZ Counterlt A Hol& $I3 F-Eo] @ 2F7HER 2¥3lof] &
=ol € Zojth

87C51-FA Softwarer= IA 3 2o E FAEo] Qltl. AR EE= yProcessor’} 32t
& JHAEIA FE % 7HYS 7ITthE]s= Boot routineo]il, EXE2E ZE F&} A
¥ AElE ZAISte Interrupt_0 routineo|il, A2 ARExIe}e] BAlS 9%
Interrupt_1 routine ©]T}. pProcessor QtollA]l 212] 3 7}x|2] Routineo] HZH o=
FRE o] 714 #F Folrt YA AFH 4 YA =9 & Rolth



Boot routine Hardware & 22 Microprocessor?} Reset © u] 3T} Resetd
&9l e o]¥ Interrupt HTUP %Om, Reset HY RE FHgo] FTiFHI u
Processor®d] 0 HZA|EE AjFo] A ZHcr} Reset2 Reset A% X7} A AL AYo]
AS FUE o YR AqrIMY =22 e 10 X o]uof] &3 Reset ¥ o]
miel &S A3, Ty, 2R 7GRS ZeroE X9V E 3iTh :Lélsr, = Hgjo
Reset FEl= 2FE WAI5t7] #1351 Data Logger®] EAITS RHA +2A Hrl

Interrupt_0 routine® F7]12Q A2 E ZAISEL A ZAlelAM 227t & of %
T3t wes] 2 wizkA| Y AelE BESR, Jjel EHA 2o ALS AMSA H
c}l.

Interrupt_1 routine 2 RS232 cableE FE|o] AZAEYUES o 229 ¥ &
A Bof B3t Falojth

2) Data logger

Data logger: A|Zte] mlal W3le 28 E AK3Ao JFst= FAE W ¥
#E AJAglo M 2] Data loggere PESIAE ARE 7|5ss FETS st
2 71§ FEo] thE s ¥4 shiY el E ol F3 S uwis I el HAE o
ol st Zlo] BFolch.

o] Data logger?] F 7|%-2 2R FXY Ao, AA AR £A¥, ARY &
W A, AY ARy 5o 2 Folth. YW J5E shte Jnte] Rotq 4% T}
859 Data loggerS 7NUs}7] lshME AE2ES RWHEY 24l 1.C.( Integrated
circuit )& A¥sh= Zo] Fas3jr}h

Memoryt= A%t ciE2A FH=E LAFHIR vt ARY V1§ W A 4@
A 317] $15lod Data Loggerol: cthat S 7|23 32 JF, AL 3=,
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Fig. 3. 25. Display menu of data processing
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Table 4.1. Mean and standard deviation of moored buoy information

obtained from ARGOS during test operation

Before Mooring After Mooring
Mean S.D. Mean S.D.
Latitude(® N) 37.5441 0.0019 37.6105 0.0035
Longitude(® N) | 129.1180 0.0039 129. 1445 0.0045
Sea Surface 11.27 1.13 15.30 1.55
Temperature{ C)

37.63

LATITUDE

37.53 T - T —
129.10 129.15

LONGITUDE

T T T

Fig. 4.7. Scatter plot of the buoy location obtained from
ARGOS during test operation
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Buoy No. Location
1. 34° 444" N 137° 13.4' E
2. 34° 44.5' N 137° 4.5" E
3. 34° 40.3" N 137° 6.0' E

Fig. 4.9 Measurement point of buoy
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3 Meter Discus Buoy Hull Structure
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NOTES -

L DIMENSIONS SHOWN IN THE FIELD OF DRAWING AND IN
THE BILL BF MATERIAL REFELCT FINISHED PRODUCT SIZE
AND SHOULD BE USED FOR REFERENCE ONLY.

2. ALUMINUM 5086 ALLOY TO BE USED FOR ALL STRUCTURAL
MEMBERS UNLESS SPECIFIED.

3. ALL 316 SST HARDWARE TO BE IMPRESSION “316”.

4. INDIVIDULAL BUOY COMPARTMENTS MUST MAINTAIN WATER
TIGHT AND AIR TIGHT INTEGRITY THROUGHOUT. TEST PER
AES SPECIFICATIONS.

BREAK ALL SHARP EDGES AND DEBUR FDOR ALL EXPOSED WORK
ALL WELDING OF ALUMINUM SHALL BE CWB wW47.2 1987
CONSTRUCTION SHALL BE IN ACCORDANCE WITH SPECIFICATIONS.

S A

W.T. BULKHEARDS AND DETAILS ARE

SYMMETRICAL ABOUT BUDY UNLESS OTHERWISE
SHOWN,
I> LOCATE TO FIT DURING ASSEMBLY WITH FOLDED MAST 0320000110
LOCATE PADS RELATIVE TO ONE ANOTHER WITHIN TOLERANCES.
SPECIFIED.

PREPARE AND PAINT ALL EXTERIOR ALUMINUM SURFACES 18”
ABOVE BOUY BASELINE THREADS AND SEALING
SURFACES 1AW SPEC. NDBC-5017

[2=> SECURE HATCH 1AW NDBC-8029.

PIECE MARK ITEM 27 FOR HOLE LOCATION USED 7/16" DRILL FOR
3/8 HOLE.

[[£= CHAMFER 45 x .25 TYP. BOTH ENDS.

1@ ITEM MAY BE ASSEMBLED UP TO 6 PICES AROUND THE
PERIMETER WITH FULL PENETRATION WELDS AT ALL SEAMS.

ROLL TO UNFORM 12000 INSIDE 0 MINIMIZING FLARE OF FLANGES;
SEAL JOINTS WITH FULL PENETRATION WELD OF BOTH FLANGES
AND WEB.

KNIFE EDGE SHALL BE SMODTH AND CONTINUOUS FREE OF
SCRATCHES, GBUGES, PAINT, WELD SPLATTER OR OTHER DEFECTS.






Appendix B

3 Meter Discus Buoy Master Structure






Lo sweroe o
Prereny
ESL o BL sy OMINGD 919903
JANLONYLS JILSYKH
AONg SNISIT ¥313WE 30
‘ILSNI IN3HAOT3A3C 3| _aw v
HO¥VY3S3Y NY30D v3INDA o Vi

0z
2
22
€
2
2| a
| 2
2>
| 3
62|z
| v

AN

3ANMS0¥d ASYH

SOva3L 314 K0 Jovi woTIU 350 <F]]

52 “Sy3erD 035000 @08 Y|

"ot o

SI0V40S WY WTNIIXT TV 1MvS Brv evadee L

Lea MUYND2348 70D
R R

G304 T W3 A CNY SI00T 4 Tw I ©
ATNG JONIELON 401 QIS0 6 QWOHS NV
305 1300034 OISLS 1371533 Wisiive K0 TUG
WL N GhY SROAVYD 0 0731 WL NADS SOISGRE
SN e 1N 01 <]
SI6. 02aW1S NOlsSTH 20
01 '155 ADYY 3IE SV 43002345 RVAG 1Y <2]

’
SILON

m m w YL

SKIVAS YD1 X BOT S0 €L0:
k)




2.88

30000

DECK

MAST PROFILE

N.Y.S.




t__45.72_,~—3o.4a—-,-—3o.4 228 | S08
s ::L%a\ +

——p — -
| 22.86 |
el
(20
\1[g
!
[ 1
\ & TYP.
TY
63 63
SECTION
N.T.S. '

TYP, * 063
0.63 .

DETAIL 2
NT.S. 112




NYHLYIT 8TE

89'L2

€ 02'6
3704 9
NIKL 'vIA 114

el

[

I

‘S'EN

NDILI3S

'J8 0002 NO NMOHS SY 0E
135330 2°79 0002 NO G3DvdS
ATYNO3Y NAHL 'YIT 85

ONIJVdS 9107 X 80'G S370H 640
‘438 b

G/ NOILO3S
dAL
& by
//,u 1
~| 18°0€
N
. 65’19
e :\V
“dAl
86__p82a |
g |
N
Td 2 dAL |
AIND

39NV 0L NaHL
3J37dv vId 021




06

29°L- S0

NJHL 3704 vIA6'T

1v13d

S33vd 8

\! JNHL vId 111

2L'SYy

‘dAl

dAl

ax1 _gA
® / 8001 sy

| |
cL'SY > qm.mm‘.‘

vy 16 _




NOTES:

o)

v

[T

ALL HARDWARE SPECIFIED AS 316 ALLOY SST. TO
BE IMPRESSION STAMPED “316°

DO NOT PAINT ITEM 45

DIMENSIONS SHOWN IN FIELD OF DRAWING AND IN THE
BILL OF MATERIAL REFLECT FINISHED PRODUCT SIZE

AND SHOULD BE USED FOR REFERENCE DONLY.

BREAK ALL SHARP EDGES AND DEBUR FOR ALL EXPOSED
WORK.

ALL WELDING OF AL. SHALL BE IN ACCORDANCE WITH
CDB SPECIFICATION W47.2 1988

PREPARE AND PAINT ALL EXTERIOR ALUM. SURFACES

DIMENSIONS LOCATING MOUNTING HOLES ARE NOMINAL
ESTABLISH ACTUAL HOLE LOCATION BY MOUNTING

LOWER MAST TO HULL SO AS TO ACHIEVE 123.19
DIMENSIONS ABOVE DECK LEVEL AND MATCH DRILL

DEND AND DRILL 9 AFTER FIT 0OF MAST. BUOY HULL

AND ITEM 11

ROUND EXPOSED CORNERS. 25R

USE TEFLON TAPE ON PIPE THERADS



Appendix C

Photos of buoy(KORDI)






Photo.

C.1. Buoy on land and in water



Photo. C.2. Preparation of buoy deployment



Appendix D

Photos of buoy system ( Japan )






Photo. D.2. Buoy data processor unit boxes
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Photo. D.3. Sensors of buoy master
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Photo. D.4. Control panel of receiving station
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Appendix E

Photos of buoy system (Canada)
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Photo. E.1. Meteorological buoy

=105~



=106~



	제목 
	제출문 
	요약문 
	SUMMARY 
	목차 
	제1장 서론 
	제2장 Buoy 시스템 
	제1절 형태 및 구조 
	제2절 전원장치 
	제3절 경보장치 
	제4절 센서 

	제3장 자료 전송 체계 
	제1절 자료 형식 
	제2절 송수 신기 
	제3절 송수신 Modem
	제4절 자료 처리 

	제4장 기상 Buoy 계류 및 운용 
	제1절 계류 
	제2절 시스템 설치 및 운용 사례 

	제5장 결론 
	참고문헌 

