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A Study on the Tele-controller System of Navigational Aids Using Hybrid

Communication
Joong-Sung Jeont - Jin-Seok Oh'

2 ¢ gFEAE Adse selEdgE B4l AREE AHEe] 8-bit UM EEEEZ#H
ATxmegal28A1 2.2 AASH o, nfo]lARFEE e = UFiAls #¢ 2d3 GPS 5 55 A

Sl F o]~ 3}7] 913k 870 ¢] UART EE7| zZH3olAd om, Yo 2K Hlo]E <] 4;:@4 w7 S
zg2o] F&etsd s vlolHE A4 4 U= EEPROMI 128K Hio|E9] Z Al W H

-

E2a9o] AAEE 8K HholES] SRAMOE T4 9l

G2EA) 974 HE CDMA, TRS, RF 5 ol S FAL ol &3hd /8 54 Mz 294
o] ZAlsh AtolE, AH FAYAL Adste] FAL SR BOEM, FA £GA e o
FARSET. E9 EARA FAT ol ZAYE ALFOEA Holele] BRYE B3 47

= 309 Fot 7 HxAA wf sEeprt HolEE F 5o
FAlo] : %ﬁ%ﬂ*liﬂ, stolHeE FAl, A=

Abstract: A fabricated hybrid control board using multi-communication is designed with a low power
8-bit microcontroller, ATxmegal28A1. The microcontroller consists of 8 UART (Universal asynchronous
receiver/transmitter) ports, 2 kbytes EEPROM, 128 kbytes flash memory, 8 kbytes SRAM. The 8 URAT
ports are used for a multi-communication modem, a GPS module, etc. The EEPROM is used for saving
a configuration for running programs, and the flash memory of 128 kbytes is used for storing a F/W
(Firm Ware), and the 8 kbytes SRAM is used for stack and for storing memory of global variables
while running programs.

If we use the multi-communication of CDMA, TRS and RF to remotely control Aid to Navigation, it
is able to remove the communication shadow area. Even though there is a shadow area for an individual
communication method, we can select an optimal communication method. The compatibility of data has
been enhanced as using of same data frame per communication device. For the test, 8640 of data have
been collected from each buoy during 30 days in every 5 minutes and the receiving rate of the data has
shown more than 85 %.

Key words: Tele-controller System, Hybrid Communication, Latch Circuit, Universal Asynchronous
Receiver/Transmitter(UART), SMS(Short Message Service)
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Figure 1: The photograph of the fabricated multi
control system for multi-communication
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Table 2: The function for the CDMA communication
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Mo @5

char get_telno(void)

byte get_sms_chk(void)

void get_sms(void)

void sms_info(byte * buf)
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void sms_data_send(byte SMS7} 418 HE=2
cmd)

(3) TRS %41
TRS BAS 918 T4 49 L Table 33} ek

Table 3: The function for the TRS communication

51 EE

TRS MODEM *718} &
4(ECHO OFF, W3 HE,
SMS AFE4T)

void trs_init(void)

| A" SMSTE A g
byte trs_get sms_chk(void) olFe g
5lo13l W A]X|o|A] H]o|E
void trs_get sms(void) ii = /J 1A A EleTE
T YT
void trs_sms_send(byte SMS7F 41 HEE
cmd) olHE ALs:= TS5

St dlx v sls]x] #3538 A6z, 2011. 9 / 845



140 AZA -

al

8] TE FE Table 49 ZTh

(4) RF
RF 54l

=
S
KeR
=

Table 4: The function for the RF communication

=

= e g‘:g

74

7] 918 Welelehs 7R AoREoAE B
JAzgoRRY W Heolde U SH T2
2 el Table 691 JER] ST,

Table 6: The command of a CMD

void rf_status_send(byte | RF MODEM H|°|€]
cmd) A g No| CMD | 4%
. RF MODEM ®o]€] AuAs 9%
byte get_rf_chk(void) 2 goE 2% o 1| 0x31 om0 ©
2 | 0x32 A LA 228 Ao} 24
30 EAl Z2EZ 3 | 0x41 BEAS S
IZEFS HAHE Fu 4 | 0x42 A YA 28 Aol % &5

£ BagA
AL TEAR, A4 ol PR doly
Zego FYste] ofme BAPAGE EHY

Hlole] Zeqle FAFAA shte] 55 e
102 AgEes AEe] dE T doly e
e FATe oy YA T ZREZ o5t

A

¢

o

o HojHH, BA% A4 A
Al Mgt A st E8189 B Welolth o)
H HEE 9 2y FXE Table 59 2t
STX+ dlole Z#de Az Yel 1, HEX
2 0x02 kol AAH Ut
IDE CDMA, TRS AR = A9 HE7E 9L
o] &7} 715EA T RE A& ¥ e) W37t ¢l

7] H&el #elE sr19lal

Table 5: Transmitted data frame structure

No|pe [P [P Ty
Size Type
1 [STX 1 HEX zyde] Al
E A A% o}
2 |ID 1 HEX 5]%" | ID(RF
3 |[CMD |1 HEX g
4 |DATA |7}¥ HEX HolH
5 |ETX 1 HEX zy el &

CMDE #A "ol sleln = F4 Ao
e dolHe £ 3 A2 Ao

846 / F=mtd Al yol g3 #] A35¢d A6s, 2011. 9

HolHEAN AFYMANAHOZREH UYE 16
Me] deolHE 2 bytes HEXZ FA=Z GPS9
9- A% HolElE HEXE 77 6 "lolE, 7 HlolE
2 33 v gez F&HHoE & 3 "lo]E HEX
2 FAHoE FAEAT

ETX< dlol8 Ze] €& yWehlivd, HEXZ
0x03 Ztel AA =l 3

K

Rl

33 ==Y 73

T2 OB AIH

EHOIOI =013t

UART Z=J13h
(MEMO2E, SAIEIX, GPS)

HHHMoI2E 2
GIOIE =&

SMSO0I & GIOIE &&
(MM 2ESN,
T eratel, GPS OIOIE)
T

SMS 2= &G AIXI

ol

MHAMORER
HEE OAIXIRE

dHHORE2
BIAIXI S S

SMS Bl AI Xl &I A

Figure 6: Flow chart




SNt EANE o83 FREAY AAR Ao L] B AT 141

Figure 6= Ao} ZZI3 AL o|w, A X Table 7: The data receiving ratio

Z%o] AJFETH GPIO(General Purpose Input No by NEe ZAo] AR

<8 B ° A
Output Port), B}l UARTE %73} 3t} UART
= 2 B 89.42 % CDMA
= A¥A|o)|EE, CDMA, TRS, RF Modem, GPS

o 3 C 95.05 % TRS

olo] BEAIS 93 Zolth AR ES 2713171 ¢ 1 D 9598 % RE
¥ dolg #3H > dolg AL > SMS HlA| 5 E 8950 % CDMA
A gl B AHE > 7] HAE AEHHOE 6 F 9426 % CDMA
HehA #oh 7 G 81.28 % CDMA

o

solH = FA AojHEe Z2Id FHL
Figure 69 Z2 13 <A LA HE ule 72

=

CDMA BAldAM = sty a 2 A3 ga=z

A 2718 A4, WelH £ % AE, SMS T snnme 2z g 259 AZZE 3 A7
A el 9 Aele Jejo pRE 4 gl o A% SAAEE Aofste] AEd FHol
3 vlolg &k 1O]-QP e E9o) &% dold

got £33 A2 PAFEE s 7150 Yk HolE
F2& RSSI (Received Signal Strength Indicator)=
W on L Eb/No(Energy Per Bit to Noise Spectral Density
P — Ratio, Bit Energy; A8 ™d o] tigh HEY
Z1e] H], HED )= oiUth HAAZ+ F3t
Ad zZyde]l EFEHA HolHZE wrle AN
(Frame Error =+ Block Error)oll 2|3te] dlo]¥
F4 A7 T g 01313]' Az FH& #=3

= 7) Skl A o)% BAPeIMe] mAlg) ol
1% EE 2% ot HES @k dwsHon

S— - ARl o7t e A4 5% ©1’F FER(Frame
Figure 7: The location of hybrid power generation  Error)o]|A|%, A&H 02 7t Y= A& IET
System w2 FERS Zt=th wWebs CDMAS] 418 A st

T ddell A 22 FERZ A% Zo 2 Al HE
Figure 73 o] st=tall sty =&

Oﬂ O}O]Hﬂc x«]é] @’,‘l— ]*/:E‘g% 6 : IT @ IR0 O mpene
78 REE U AL |

02 Mx oX
ofd
ol
offl 1% ;'é:
o X TO
& > %
olt >4 :
- ol
£ -
T g
RCA)
[

o

-
o

of M o
I

T o
>,
>,
[>
o,

(M M
)

i)

ofy

>

o

)

i,

M 2
s

|o

=
ofy

>

>~

o

1 2 Zo}  Figure 8: The monitoring program of the tele-
% 8640719) HlolEZ A5stgon, Hog su  controlling system

$ Table 75 7tk
&< Table 734 20 Figure 8& 3folBe= B2 Alojnse) tha

shatul AU o] g 8k3] 2] 4357 Al6s, 2011. 9 / 847



142 AZA -

RUHE Z2I9S Yehys, 944
1 AlZh, SMS 37 $214] d4E GPS 9

L2 >
X e
oft

£

By o wg

. = —
CDMA, TRS, RF SAIAA&E A1 o, dolH
zZHdoR FHEE A o |
MEE BAFAAE F718 it 2L do]H
zHdoz A of st
FAEA wioh AbgEbg o] EARE FYUE
o] HolEE Mty ol dAe vlojE =
gdde] oty 5 ohE 520%
g HlolHE uoy Zydo=z
T3 Abgol ThsRtEE TAdet
FIUEAL BB E EHoz 3}
A 9¥E CDMA, TRS, RF & T}
AMEER Atk 2y shuhe] B4l

5
Azde] gde BNE HHY BA

2

2
2ot
ol
=
s}
=)

rr

o
2

>,

[

-

o2
I,
> oft <
Mo o rx
> ok

ro o
>

o
N
s
T
=
oZ
ol
ol
pass
kv
o
fiv)
z
4
2
i
£.|i_l',
2 y
ol
ol
N
fm o rr

o % oM o oo flo

Q‘L
EiCANC) N
[ 2
-z
I
Q‘L
R
e

X
rir
oo
of
oy
2
9,
rhN
2
£ = o

ol
o

—.~
rie
ol
o
3
i
N
L)
lo
oft
>,
o
12
>,
A o dlo

18 ™ of
o @ XNz
of
23
o B
o oo ¢
1u: _\|1_‘ >
= olr to
LT
O%
P\L
X
i
o
!
=

td
rin

o A%
.

B o
pok
o
o
i
«
Y
=)
ot
o,
F
>

e MU o
2
Ogl;,"
oh
H

o%
03
o
il
i
ot
o
°
of
>,

B oofm ot
LT

&

X

fu

QL

o

z

i)

[

of

>,

2

E of

2

ol
-

opp rlr

2~

ol
ol
1°)

2], 749, “E-Navigation A18]2 A&
FAY ol7|El Ao AHA”, gh=3)s)

A, A327A, A1, pp. 37-45, 2008.

[2] SFZEA7]&E 3], http://www.kaan.orkr/, 2010.

A o
dob pob oly

i

3}
o}

848 / gxmtd x| yol 3] #] 354 A6z, 2011. 9

o214
[3] M52, 2%14, “CDMA 521& o &% g2
249 dAAYAN L A AT Tt
Aol g8t x], #3334, #8ZE, pp. 369-
375, 2009.
[4] IMO NAV 53/13, Development of e-Navi

Strategy, 2007.
[5] 28z, 924, £9 sojuzc

W Aol #E A e d A Y o

“EFF

HE

gl pal

& 3ts) A, #1334, A|83, pp. 1254-1260, 2009.
[6] Atmel, ATxmega64A1/128 A1/192A1/256A1/
384A1 Preliminary, 8067M-AVR, 2010.
[7] BCM(BSM)-860S/1860,
Ver 1.0.6, Telit Wireless Solution, 2010
[8] Motorola, 10270 iDEN OEM
Developer's Guide, 2010
[9] MaxStream Inc, XStream-PKG-R RS-232/485

RF Modem - Product Manual, 2006.
AT, oA, “NFnTAL TFAA

Programmer's  Guide

Software

Sk
95 A% NEE SFALE F5 el
g A FEm AR Y o 5135 R], A|34
A73, pp. 1254-1260, 2010.

(10]

ol

i

5

N X o4& N

HEH(HERK)
196144, 199714 sh=s o Stm R}
SAISSIHA A}, 20004 BH=oH 2t =t

B MRS ABEIHBEREEAD
A (F)etM|S
” o172l
MM (R#H)
( \ 960 34, shEU EY. Botet
PR AL YR FACNE oistel BU3srt
ol Ap, 19831 ~198611 €= ZODIAC
N’ SHE|AtAX|L{Of. 1989A ~1992H =it
Zpstei T o el 1996 ~ B Bt
“ =ofl i w ==, 2001 ~2002d E=
CARDIFFCH & ek 5 20029 ~2009'd 47| 4Hats
2{Ch ChE, 2004420064 BHROLRIIR|L 0f2l 5] V|8
OlA}, 20114 ~20111 BHRMEf B S Stal Q1A 2
H~2006 P2 KOTech ZIAEE, 2000 ~8ix| A
1 ETRSMIE A7 2009H ~2011d MUK | H S eHE



