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SUMMARY

I. Title : Development a Next Generation Equipment of CTPS

(Current Temperature Positioning System) for Oceanographic Survey

II. Necessity and Objective

1. Necessity

- Need to new equipments for the study and measurement of ocean
current, ocean temperature and ocean variation data on real time
and the same time and durability.

- Need to a new methode of the measuring system for the ocean surface

current which is applied to radio communication and GPS.

2. Objective

- The technical study and domestic manufacturing of the hardware and
operation software of the ocean buoy system.

- The technical study for the improvement a knowhow of the data

acquisition and telemetering technique with the ocean buoy system.
IMI. Scope and Contents
1. Miniaturization of transmitter and receiver system.

- Using the chip electric components and make more a stability,

reliability of the circuit board.
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2. Design and development of RF Modem(Tx and Rx)

- Elevation of data quality with FSK modulation by the RF modem.
3. CTPS program

- The positioning program has advanced for more convenient and

powerful for user.

IV. Results and Applications

- It is possible to real time measuring the ocean surface current,
temperature and circulation pattern
- It could be cost down for sea surface current survey than other
tracking buoy using the satellite
- The software has improved more useful and easy handling for user
- If possible to establish the receiving station at height location
and it is better to does not disturbed of radio wave
- It's take to more efficiency function it has to be prepared the GIS
file covered the coastal in Korea
- The frequency is 155.300[Mhz] band and it was not much white noise
for operation
- A suitable RF output power was 5[W] on 12[V] DC battery.
Most important things are the antenna matching on Tx and watertight
of buoy, selection of the receiving station, and all data recording
with Deck unit. This technique of CTPS system enough to applied not

ocean but also a multi purpose of tracking system at land.
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Table. 1. Specification of CTPS
1) Transmit part

. Power supply DC 12 [V] Battery
. Frequency band 155 [Mhz]
. Channel Option
. Modulation FSK
. Ant Whip 50 [ohm]
. Range Over the 30 [Km] ( Depend on RX
station level )
. Transmitting time Variable ( Option )
. Power SW External On/Off
. RF Power 5 (W]
. Modem 2400 [bps]
. GPS Module Motorola
. Temperature sensor RTD Pt100

2) Recelver part

i ) Hardware part

. Power supply AC 110/220 or DC 12 [V] or Battery
. Channel Option

. Ant Type 155 [Mhz] band 3 stage GP type

. Data out Serial output for PC

. Sensitivity Less then 0.3 [uV] / 20 [dB]

. External audio SP
. Portable/Easy installation
. Modem 2400 [bps]

. Controller better than 80386

i) Monltorlng Program
3iHAMS DE S MouseE ARSI
HelstH 28% + M°l34 X[l 22E
A HHO LtER = U B

. CTPS buoy location Latitude, Longitude and UTM X, Y
. Time GMT and Local Time
. Buoy speed ( Current speed ) Knots
. Course ( Direction ) Degree
. Buoy ID No. 1 ~ 50
. Sea Surface Temperature data -2~ +30[C]
. Range ( From RX to CTPS ) mmmmm.m [m}]
. Available calling each buoy
. Variable changing scale Mouse, Keyboard
. Available port selection COM1, COM3, COM4
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Table 2. CTPS Buoy Spec

Spec
1. Size Outside Diameter 400 [m/m]
2. Type A round shape
3. Material FRP
4. Buoyance 334 [Kg]
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Fig. 3. Wiring diagram of CTPS inside buoy
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Table 4. CIPS buoys of field experiment at the strait of Hwonggan

Time CTPS Buoy Remark
No. 1 No. 2 No. 3
Position Temp.| Positon |Temp.| Position [Temp.
13:35| 34° 15621 | 146 | 34" 15621 | 146 | 34° 15639 | 146
126° 40.472 126° 40472 126° 40.493
13:50( 34° 15614 | 143 | 34° 15608 | 142 | 34° 15610 | 14.3
126° 40.832 126" 40.862 126° 40.848
14:05| 34" 15411 | 15.1 | 34° 15411 | 143 | 34° 15411 | 151
126° 41.376 126° 41.384 126° 41.366
14:20| 34° 15251 | 15.1 | 34° 15251 | 15.1 | 34" 15250 | 15.1
126° 41.870 126° 41.883 126° 41.893
14:35( 34" 15224 | 151 | 34° 15227 | 15.1 | 34° 15229 | 15.1
126" 42.188 126° 42.185 126° 42.189
14501 34° 15061 | 151 | 34° 15070 | 15.1 | 34" 15071 | 149
126° 42828 126° 42.807 126° 42.818
15:05| 34° 15.037 | 149 | 34" 15027 | 149 | 34" 15037 | 149
126° 43.243 126° 43.233 126" 43.293
15:220| 34° 14961 | 14.8 | 34" 14965 | 148 | 34" 14967 | 14.8
126° 43.402 126" 43.403 126° 43.406
15:35| 34° 14830 | 151 | 34° 14891 | 151 | 34° 14.892 | 15.1
126° 43.631 126° 43.632 126° 43.633
15:50| 34° 18.805 | 145 | 34° 18.806 | 145 | 34° 18807 | 145
126° 44,540 126° 44.541 126" 44.542
16:05] 34° 14831 | 146 | 34° 14832 | 146 | 34" 14832 | 146
126° 45.088 126" 45.089 126° 45.089
16:20| 34° 14735 | 143 | 34° 14704 | 144 | 34" 14736 | 143
126° 45324 126° 45.373 126" 45.325
16:35] 34° 14776 | 142 | 34° 14780 | 142 | 34° 14781 | 14.2
126° 46.310 126° 46.323 126" 46.324
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Fig. 13. Field test result of CTPS in Wando
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b. 2350l = BASE ( CTPSN ol%= data 414 : KORDI2] 9A3k<d
)2l UTM #3x® A Ho|t},

c. A ARy EolUe FAH ol

(9] : CTPSN.EXE$} &2 taEg e glojof 3ln sdo] 461 &
W ZAZ A8 Fx7} @ro}h)
4. CTPSN X213 A3y

7. 2o +-BAE & HUSo] CTPSNEXES 2& taEale E43
4 z2AHT.

W APA 8 F gdo] ESATHE =2 e o] L
o : C:\CTPSN>CTPSN [ENTERI

o APG HAQAF AEEe 37 4AA Modem port(COM_1), CTL £A,
A5 W3k (Modem), 9 31 MHAL 3o} 3},
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a9 19 273 AME 34 dlolE AAL 98 ‘94 ‘ollQ’ 2 TRl
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o ol Uetun AFstnA ste 39 o5& 1Y 29 NONAMEOO.datol
™33} o] ‘960221.dat’E W sHdo] wHEo]l A WA 17 471 vpepd

gheF ‘ol Q8 MElsly S XA 19 49 o] JYehdth 1Y 48 6 ¥
o8 Eejsle] B Menu, it 4147 Yelue BB, AF 3o Yet
By Hole] &% TE Wako] JEYE BE dT7A AR A)z7lo] U
By 733 §4esrt JElgE BRoZ ko] )

[Z¥1] CTPSN %7]3l¥



TPSN 271880l A ‘a'E desld dehts s
[2¥2] CTPSN 271346 A ‘'S Melsla e
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7h. Sl EAEE 24749 AxpSo] g A

<HS A Fa NE>
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W2 BAISlY ok (29 5 F=x)
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FHoz & £ A 3= FRolth. CTPSAE 4174 7159 Menu’t Yo
H Zin(18 12 F=) & Zoom in® 7|Fez AHeshd I FEo] gdrt d
o 281 Zout(1¥ 13 FR) HEL Zoom out FE oz He3H 1 HEo)
=4 "do. 393 GridE A9sE(ad 27 3Fx) Axsdd Ax7 yehy

sws de F43 L 4+ Utk
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Al GEz ¢ JE AW T2 FEAY KGSY LATITUDE(E.:.X),
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£ ‘0% Fau uEo Yt Bl )

* GPSS2710A 42449 dHolel7l VALID, £+ INVALID ©Hlolg} QXS
Zo] Bt INVALIDe|RA Z} olF EAIE Jvehils AEdA 487 &
A},

2Re 37z UyE 4 Ao (2

rr

- 39 49 ol H2sgel] e
g9 F=x)

1) GPS TIME (GMT) BOX
7z} o] 27t Yx1¥ GMT(Greenwich Mean Time) A]1Z}-2 R A Lia=

2) LOCAL TIME BOX
AHEA7E A7 FA AZ4(CPU TIME)E EA#T



3) Baseol Al 8| o|5%7142] A2l vhehd, Mouseol o3l 498 A
a9 Frods 4 AN EA

(b)
[29 9] CTPSN 3% 9} Azt 2 #E, A2l EAR (@) TraceAl U
H2o|1 (b)E MouseZ M@ Aele] 9215 vpehdt),

-. Z} ol E%9 £% (SPD.) XX(HGT.) ¥F(DRC.)E Yedl= {2
W o] BES 1 o= & 7 Agd 497t BE= A= 7HF3o o=
= 1 ~ 50 7/ 74A 7bsdt wkep RFeole agr &£F FA6F F=R)ol
$GPRMCS] Z$= 18 109 (a)9} 2ol Yelyn, oo g &8 4o
$GPGGA 2ol vt 7 109 (b)e} #o] 3W Rologt %7} e @
a Aot

(a) (b)
[Z2¥ 10] CTPSN 399 o)gx9] &5, 1k , W3 A



- 7t o9 2% (Temp.)s Yehlls #E2 o ze 3 ver
= 97 e o] FEL o uwat &M 7} ojFTe] 2EE By
A& Wyt Jed 4 itk 29 10914 RE olF =9 A9lel e TMel
2l 23] FE-S MouseZ A=3H I9 11 3% o] 2x3ido] ve vk,
¢ [Alt + TIE AW 29 113 Zo] Yehhs RAe ¢ & Aok 233 o
Al [ALL + TIE A G2 39 49 Zo] vepdrh

o] €& E3 W) RES 1 Moz 3tu 7z a9t Be Ao
78t ol =& 1 ~ 50 7l 74A] 7bs3

[Z2¥ 11] CTPSN iﬁ"iﬁ]/\i e 258 dvz o Jehh= 34



-. Z} ol =& A= M4 BOX

329 8 % 29 10 oA dehbe 22 1 ~ 10& 2 1539 WES
Alste BaAl 1 ~ 50 744 WAel shsdth & MRS LA E 912
£ W97k 1 ¥ol Hul A o) 0 Mool el FAsR
[Alt + £AHANRE)]E T2 29 12 3 Dol 1her o § &
o.

(FMzg AANBE GE Zolth)

o i do
nﬁ’lﬂ‘
L

9] IFHTE MouseZ AE3E o] w Jehd FEo)| =g olFE=9 e
Ad=3slA "k



. 3a g, £4, olFd d@ 7] 4%

- o] Y5 oFEe o)F2 KU FIEHoFT HIYF Aoz JHE9}
MouseE ©]& & 4+ Juh.

<3id o, 4 71>
-. 'PageDown’ : ZA 3}do)] i3] oF1.74) 24 ( Zout )
-. '"PageUp’ : A 3o i) 2k3.3w Ed) ( Zin )

<3}y o) EF7]>

-. 'left cursor(«)’ : 91z 0 2 3lHolE
-. 'right cursor(—)' : QEZ%0 3 3HolF
—. 'up cursor( 1)’ : =2 3ldols

-. 'down cursor(|)’ : olAZE o= IWolF

<Mouse ©°]&71>

- MouseS AHE-3le] Pl B ol @ FE-E de#shd Moused] T4
SX7F 27 138 o] viEREA 2" 99 (b)st o) 3 HFdde @
o] nlpth.

- MouseZ ©|%3le] Zing ddsid 1 &9 Mze] Wit 1 ¥ Mouse
£ olBsle AT AYe) AN guA S S MouseZ M 1d
139 #o] vl did o) W 3w 2ES Mouse A=d o] F4lo|
SwA g fch 283 Moused] 9317 WGS-849) groz yehdoh( A8
o] Wl UTMS2 veld & doh.3= 19 8)

~ MouseS o538l Zouts MeldiH 1 REo AMzZo] Wigth. 1 ¥ Mouse
2 o)E3te A7 A9 uoA ¢uz s FEE Mouse2 M3 19
143} o] uEl ved o] w 3we] 2L Mouse2 HEE AFo] FAol
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[2¥14] Zout-& M &3}l Mouse® QX AL Megigu] Jehts 3w
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- ol W82 Z2IYPe] AFHe= dHolete 4oz $GPRMCst

$GPGGAE A% T Aeolth

$GPRMC,022131.00,A,3732.788,N,12702.857,E,3.3,89.6,180394,7.5,W*75
0000,05

$GPRMC, 022131. 00, A, 3732. 788, N, 12702, 857, E, 3. 3, 89. 6, 180394, 7. 5, Wx75
hhmmss, ss, A, ddnm, mom, N, dddan, nmm, E, 2. 2, y. y, ddoayy, d. d, vACC{CRY{LF>
hhmmss.ss : bh - hour, mm - minutes, ss.ss - seconds
A : Status A - valid, V - Invalid
ddmm.mmm,n : dd - degrees, mm.mmm - miuntes, n - direction
dddmm.mmm,e : dd - degrees, mm.mmm - miuntes, n - direction
z.2,y.y,ddmmyy : z.z - speed over ground(Knots), y.y - course over ground
dd - day, mm - month, yy - year
d.d : magnetic variation{degrees)
v ! variance sense : E - east,
CC : Checksun
: 0000 - Temperature value [T], 05 - ©¢]%&= ID No.

W - west

0000, 05

$GPGGA,231408.00,3717.121,N,12650.093,E,1,06,1.4,0.0,M,18.1,M,,*61

0000,02
$GPGGA, 231408, 00, 3717, 121,N,12650.093,E,1,06,1.4,0.0,M,18.1.M, %61
hhomss. ss, ddom. mom, N, dddon, omo, E, g, 55,y.y,a.a,2, & 8.2, t.t,iiii%CC{CRY<LF
hhmmss.ss : hh - hour, mm - minutes, ss.ss - seconds
ddom. pmm, n :© dd - degrees, mm. mmm - miuntes, n - direction
dddmm. nom, e ¢ dd - degrees, mm.mmm - miuntes, n - direction
q : GPS quality indicator : 0 - GPS not available
1 - GPS availabletatus
2 - GPS differential fix
ss : Number of sat being used
y.y : HDOP
a.a,z : antenna height : a.a - height
Z - units M - meters
g.8.2 : geoidal height : g.g - geoidal height
Z - units M - meters
t.t : age of differential data
iiii : differential reference station ID
CC : Checksum
0000, 02 : 0000 - Temperature value [T], 02 - ©]%= ID No.
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$GPRMC,022131.00,A,3732.788,N,12702.857,E,3.3,89.6,180394,7.5,W*75
0000,05
$GPRMC,022233.00,A,3732.785,N,12702.923,E,2.3,98.4,180394,7.5,W*78
0000,05

$GPRMC,022131.00,A,3732.788,N,12702.857,E,3.3,89.6,180394,7.5,W*75
0000,05
$GPRMC,022233.00,A,3732.785,N,12702.923,E,2.3,98.4,180394,7.5,W*78
0000,05

$GPRMC,022131.00,A,3732.788,N,12702.857,E,3.3,89.6,180394,7.5,W*75
$GPRMC,022233.00,A,3732.785,N,12702.923,E,2.3,98.4,180394,7.5,W+78

$GPGGA,231408.00,3717.121,N,12650.093,E,1,06,1.4,0.0,M,18.1,M,,#61
0000,02
$GPGGA,231508.00,3717.129,N,12650.092,E,1,06,1.4,0.0,M,18.1,M,,#69
0000,02

$GPGGA,231408.00,3717.121,N,12650.093,E, 1,06,1.4,0.0,M,18.1,M,,*61
0000,02
$GPGGA,231508.00,3717.129,N,12650.092,E,1,06,1.4,0.0,M,18.1,M,,*69
0000,02

$GPGGA,231408.00,3717.121,N,12650.093,E,1,06,1.4,0.0,M,18.1,M,,*61
$GPGGA,231508.00,3717.129,N,12650.092,E, 1,06,1.4,0.0,M,18.1,M,,*69
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