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Development of Access Protocol of GPS-based Radio Buoy System
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Abstract - In this paper, access protocol is proposed that can optimally control the radio buoy system used for
inshore and deep sea fishery. Proposed protocol can minimize the power consumption of radio buoy and can ensure high
security from burglary and loss, and it enable a mother ship to control remotely more than 150 radio buoys
simultaneously. GPS technology and remote control techniques are used to monitor the exact location and status of the

radio buoy system in real time.

Key Words :

13 MH B

A2 € YgolHY AYPETE FE AL HOL Xo
(buoy)® o179 94X % He $& a8HoE VS ¥
37] 9t d P2 Ao gt} 279 Rol: @
£ &9t ATl Jbsd EAA FHY FxE AWoy
Z5F 2 7% wige] wg ¥Ao] wME B ok oz} Hoj
9 AA FFHo] wl ¢ oYt ALEAY EAFL AYm
th ol e EAHE AMAME) st 90dd 2EE ¥
A HI(RF Beacon) A1ZE& Al&3¥ FAH Fo|(Sel-Call
Buoy)7t /o] ALEH D oy g Mwtel 9% 2A/T
g 3A7 oPn B AEE 33, Rolo YAE ¥A 5
7] AT FAN2EY Jed dolx R FBREr FojRA =
%Ae Adghi-,

HAZ Yo 2REY GPS AEE FAEA YNPRE F
53 ¥ o) JRE Mutos AgFozy Holo YXE 3
&3 o2 FAse W0 ¥s 47dm dey #@e
A 55 (battery life) 2 2718 Ful7td g §o x¢lo}
AbS R £33 dE Aol

E d7dMe GPS 9 F3A7 %S 2 T4 Bol AlA
9 zZgFHoz e, A4 F Y= IFHY access
protocol& N3 o]& o] &3t HR AAFHHH H1
9 4%, A7t B4 2= R4 Bo] ANxH™ st 7}
SEEE @tk =3 UAY 1Y 71¥L ol&3o gf9
FA Folg gEAogy FAo B R 24 dgo] sty
BZE gl

2 ol

A% a0
R PLEFEFERE L
** () ITO Tech

Radio Buoy, Buoy, Fishery, GPS, Remote Control

2. Radio Buoy System &% 7j

Oy 1& & d794 Mdsiast sk GPS 7ise #E F
A Rolg] A2El spdrojr)y o Aulel §A wlthe] R
GPS Buoyx AFHARE Z9]7] Y8 Wi7] R=g8 F3359
ZF 5o 9%ez 9% WHgst A ol buoyE 27|
st = dure g AAF-204 Paging(Call) 38 F&
o}, o)W 7A] stand—by AE|E battery saving& 33 U
GPS Buoy® Awo2RE 9 £48F AZE wol AsA=
& wake—up@th. o]AAR GPS £4171= ®) 1A B2 9
2 2 FEAZ dOHE FAsY JgFAe} B@sn e,
wake—up A& o]Foe dALHoz 93 HIg A, de
2 $&9rh A2 $Ad GPS HolHE o, FAH Holg
AANE 34, &

M MM

GPS

Location Data 3(,.“
—

Computer & Digply

) ’/
1

T
hd

3
GPS Bwoy

2Y 1. GPS 7 B4 Hojo A2d AdE

oY 20l £ AFdA Agstna s GPS F4 Buoy
A" +AEE eSS, Stand—by EE Al GPS F41

550



7le A 1Az 292 94 AK dolHg sy g
o Ao 2REY 5& USE paging TV JH $4
B3 Holy $47)E wake—up ANEE o435t CPU 2
AA A2FE FFA0 F, o|HRE Frigez 4y g
A€ YelE GPS HolEE 3% Beacon A3E Muto
2 g A4XFHe A

Component 3 {_ AN ' Ps Buoy Bluck
. HF Antenna Diagram
QT T 1
Componzat 2 | HE' Marine ]
Ttansceiver
________ |
T T T T T T T T o oy T s — - - 1
| t
| = |
| STATUS DATA |
| t
: |
: 5 Volt Mcroprocesso WAKE-UP H‘:?«:fr |
Regulator t
| L CONTROL
| c . C;S Data i Configuration Line = :
| OIMponie| H =
| Electeonic Systsm ——Lﬁﬁ_ |
| = '
_________________________ p]

3% 2. GPS ¥4 Buoy = t}oloj1¥
3. & Access Protocol 7H %t

2 A7 E 48 MY F4H FolE FA E: A®HO
2 39 A" = e access protocolE MistAct, &
ol AARUE ohFe T RS access 7] 4B
FATA BACR paging 71WE AHEEYT 29 3 2
Aol AHEE FA #Holy AFE Eeholrt e Jebd
RAAY HA$AZE preamble V&, F7|ZE(sync code),
FhI=(address code) L wWAlA] =2 FAHO glt)
FA7) R A2 Ay 278 A2 8] 959 5417
T 5EY AzES diylEE=(idle, stand—by mode)9l A
battery~saving& 3t Utk FA7lE o}F FL F7 %
G AR FHARE FA53, doly A4S dee
preamble A&7} FA" A9 AA N2®WL on AA 9o
Bl 0] 7H53 g STHFARE, receive mode).

182 ax A
| Arcin 8| Creck B [Raty £

12
Adtess S [0 AdtesBts

Mseoe | g s | ek Rty ]

Sedhroriretion
Freattie 1 Eatch
(L12) 100 2 ech —

(oo P [T [T Soioe

T8elch= SC+ 8Frares (1 Frame =2 Codeworck)

825ms
Sty Saing

105 1 ]
(ke Mxp)
Exttery Surg N It frdrg “ot0t0m 1 | “"’Usﬂ
{Pocuive M) erdl check Actress

3% 3. Radio Paging A% %o

551

FAE dolH2HE EMoM $4% 4F AojHz ¢
request AZE EA3 ¥ 256/512 bpsd &x8 Qi
AEE EHdog 418 7B A Al2®e YR
ANH)de GPS 4l NAHogREY JAFRY 2HE 4
ANFE, T, 2R B PEERHY ASPREL T
3 F dvrdd AFstn, THOZREY request AE 0|
met FEE A4 EF HojA T2ESZL AMEFY
gt FAFEE B4 059 FH Fol(o]gHomy 2P
ME FA ZE2IAY 47 =& dg9 FH Holg 33
g o glen, dAr 2sg §3t9 togd Fdg9 AZH
ol dlolHE AAzto® ALY & Ut olgd £44 W
Ao ALEL 72 AZHE g7l dHgs Fasted A
HARE AR £Y9 7 ddE FHE Ado.

a9 5v & 4oz 94 rted A AEAT AaE
ot} 7]&9 FA Ko7t 15Ah AP AME A ¢ 1 AE
A2 AMEAE ZE FE nEdTYE, B =Fd4 A9
T g o 739 olAE AIRE ¢
= Ae ¢ F Ak

Current Drawing (MAX) BT
Pats Acthe | Smd-by i Condons.
Paging Recever | 10 mA 001 mA | 62.5(0n):1062.50ff) = 0,06 duty cycle
GPS Receiver 30mA 1mA ARG 1E 28 =0015 duty
Microprocessor || 20mA 2mA 05Hr on/ day
¥ JlE
HEEM4 05A S5mA | 12108 2103224 SN
FSK H2J1

- Pager Pat : (10x107* x0.06+ 0.01x 107 x0.94) x24 = 0.014625 AtV day
= GPS Pat : (3010 x0.015+ 1x 10°* x0.086)x 24 = 0.01284 AV day

- Contol Pat : 20x10° x 05 +2x107 x 85 = 0.057 M /day

- S40| Pat © 05x100/86400 +5x107 % 24 =0.12088 A day

- Tod PWR Consumption = (0.0146+0.0128+0.057+0.121) 50206 ANV day

~ BatteryPack : N5155 24V (154 & 5V Operafion)

Batterylife = 154 /0.205 Ahday = 73.17 days

a9 5. A" Az AA] AHAZ

a9 62 £ =FdA Mg AA A" A9 protocol
Adzolth AA ZTEIBL GPS 4 H/W L AXEL o]
43 A9 4 AR 2 ASHRE 49§ Fof 1 dog
£ POCSAG_Formate & W3 Fo] RFE olg3td =7
AAE dolg $28 ¢ =S &3} FHE Ao TEE
g9 B 2239 4 7 the s g

- POWER ON %] EEPROM, DECODER, PLL, A/D 9§
71 5& %73 gt}

- ZXozRE A doEHE $& e AAANE 4 F
GPS EE E& AlA dHiolHE 97 94 9345 A4
@} dZ%, GPS MODULEZe A& SERIAL
9600BPS 8_BIT NONE PARITY 2 30 dloj 4%
COMMANDE "$PSRF103,08,01,00,01=2D"0]t},



~ CONTROL_BOARDZ Y A9 91X dlole] & A& o)
HE A3t deiz XA 8 doj8 FORMATES g3}
2t

+ $GPETC,dd,mm,ss,a,dd,mm,ss,a*thh<CR><LF>
+ SGPETC Start of sentence, Talker Id,

* dd,mm,ss Latitude

* dd  : degrees (00 ..90)

* mm  : minutes (00 .. 59)

* ss  seconds (00 .. 59)

* a ¢ direction, N — north, S — south

* dd,mm,ss Longitude

* dd : degrees (000 .. 180)

* mm  : minutes (00 .. 59)

* ss : seconds (00 ..59)

* a : direction, E — east, W — west

* *hh<CR><LF> Checksum and End of sentence

- EEPROMdl A#AHo] 9t Buoy ¥ FINDERY <
4733 2 W&& PLL F34 SERIAL_NO, DECODER
SETTING3# Folth

- PC® PROGRAMMERSO 2 B-g
&g At

— DECODERE %7|3} 39 FINDERERE S HAAE 54
& w]A]x] SERIAL_CODE®} Buoy 2 CODEZ} 43
g ot A HolHE £ F oUFTE AP P}

- 4% vdo]8}& POCSAG T3} wet DATA_FORMATS
A, JAHE dolelE 512BPSE AD_CONVERTOR
A4 &8 S5 A/D WV E Ao}

2 MODULE'S X718t

we SETTING dHlolg

1
GPS.ANEE EEPROM_PROCESS
\& 1/ /5
MANLOOP
V \ 8 3
/ POCSAG_DATA
AN
DECODER_ 44 FORMAT 4
[lﬂ
AD CONVERTOR
2 HOERS

a3 6. A%E A29 Ao] Z2EZ YR

ag 79 ALE ZZEE9 Air Interface 2383 t4
2 HEE o] 4% 93 A9 dAAE YA

& Signaling & Modulation Methods
- Transmission Code Format : 512bps POCSAG code
- Modulation : Coherent Frequency ShiftKeying (BFSK)
- FM Devialion : <+ B500Hz for binary0 & 1 bits
- Total Bandwidth < 2.5 KHz)

& A2 Aol BAIK (R 48=)Buoy)
- Message 2 ~5bits : System Cortrol Bits
(Ex. 0000 : idle Mode, 1000 : Transmit GPS Data only)
- Message 6~ 11 bits: Device Convol bits (00010 LED ON)
- Message 12 ~ 21 Bits : Reserved for Future Uses ( Sensor )
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