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A study on the hybrid communication system to remove the communication

shadow area for controller system of navigational aids
Joong Sung JEONT
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Abstract: Mu-communication board supported by multi-communication is designed with Atxmega 128A1 which
is a low power energy consuming of 8-bit microcontroller. ATxmegal28A1 microcontroller consists of 8
UART(Universal asynchronous receiver/transmitter) ports which can be setting appropriate user interface having
command line interpreter(CLI) program with each port, 2 kbytes EEPROM, 128 kbytes flash memory, 8 kbytes
SRAM. 8 URAT ports are used for the multi communication modem, GPS module, etc. and EEPROM is used
for saving a configuration for program running, and flash memory of 128 kbytes is used for storing a Firm
Ware, and 8 kbytes SRAM is used for stack, storing memory of global variables while program running.

If we uses the hybrid communication of path optimization of VHF, TRS and CDMA to remote control
AtoN(aid to navigation), it is able to remove the communication shadow area. Even though there is a shadow
area for individual communication method, we can select an optimum communication method. The compati-
bility of data has been enhanced as using of same data frame per communication devices. For the test, 8640
of data has been collected from the each buoy during 30 days in every 5 minutes and the receiving rate of
the data has shown more than 99.4 %.

Keywords: Tele-controller System, Hybrid Communication, Command Line Interpreter, Path Optimization, Short
Message Service
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Figure 1 : The blockdiagram of the Tele-controller
system of navigational aids using hybrid communi-
cation

Figure 2 : The photograph of the fabricated signal
processing board for hybrid communication
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Figure 7 : The results of the simulation

3. 3tolHP = FAl AIAE HE
Eijﬂ

%)\L A AJHEE A=
= D} 3 ARE FU|HoR F
@3@4 1‘ﬂ§ sk, 3 oA = BEe A
o] WA= Ape] vk FA 9] AlojE et
th sfelBEE T4l AlsAE Fde] TR
A 7% FAE A A Aol REd 'R ¥
o], SMS(Short Message Service) E41S Eato] A1)
9P°] ELE Faste] F71H o2 FHAHEE A
Fotal, AHelAE o]& o] H(History) &3t
XH}-EJ{}D}. T3 M Ao] REY} RS232C W
o] EAE Fote] A= AR el 1 Ale)7t
7531t} ADC(Analog to Digital Converter)E ©]-8
She] =W gx|o] 7t Ats =Ag 4 9lon]
w3 GPSE o] &3t AAl 1A & A7HE SA S

= 715% T gk

31 sfojzgc £

SHE, SMSE F-2l8k] siAE
o g @@t J;_&‘}E‘r #& CDMA, T
2 A xAPE v2d WEoje gekxinh o]
s sk 98 & %@ J

Fol Fal ARt Skl

Az F vdadee 7dE g v HEol

A

S
=
E)
Iu)
IS

ol
=
et



A3 29N AT N FEA
Ao Aol 7bsdES gtk VHFE HlolH
2 A% AT WAL A 52 9ol
© o HelHE dEetd FHo® dHolHE
Y= Broadcastd 2 0.2 HEgth wEkA] ofw
w27} Aolelg A% BE wErt S
Hetl 7 s nfel IDE 7R Qo] 4
9 1D Egata gl wlolE T Hahs Ao
TAE ks Aol tel11]
System Start
H/W Initialize
| Read configuration from EEPROM |
Port mapping & UART initialization
Device initialization
> CDMA, TRS, VHF Modem
> PWR, GPS, Anemometer
Loop
> Check Debug Port
Console Command &2l
> |F COMA Exit.
Check COMA SMS
> |IF TRS Exit.
Check TRS SMS
> IF VHF Exit.
Check VHF SMS
> Board Status LED Blinking Update
>
> Reset Watch Dog Timer
Figure 8 : Initializing Processor
FHdlol= stolpel= A A5 A AojH=rt
Solnals B4 mEAAE E4E ) 1af 2
seglel s pxat Helgith Frakd &
8 FAREoRAN ZRAAN UYREAZFE(Timer

Manager), 2 & X E ¥-2](Serial Port Manager), Z -
2522 (VHFICDMA/TRS)Sl - th-&-8k= %] 2]
2 ZRAM, GPS E 25AF, TAE 5S
s pastegln.

z2a% Feo Aok 278t B2 Figure 8
7} 7,

3.2 CLI(Command Line Interpreter)

1A U o] 3 8ts]#] A|377 AI5%.(2013. 5)

e

£

1 ol

ol
-

olu = FAl AlZE

F

stojHE = MNoAE AojREe] 7t XE
o] AZA%E VHF, CDMA, TRS, GPS, Z& 9] A&
o5 AAL FHols =27 ol Widd H=
X (Dip Switchyell ¢J& H27e 4 AUt 3pA|7k
stelHHE FAlE A5 HAsliA =
A AA AHE Fte] A Thsstolor 3t
= CLI(Command Line Interpreter)S &3}t
CLI Z217) 52k Aujoll A s2hah A5z
Ao e Z2AA Feojol] AHox Hast= |

T o
FEAARS

Holg %HE?“ T 9= HHEo] 5717 ekl
Fo 7T FEZ7|H %Fﬂ&l A EELE
i3] VHF, CDMA, TRS, GPS, &7 A4AS o
wek XEo| = A 4 glon, 7t xE 4.
=2 AA(/0 setting)al= ez AT 5 3
5 FEssi
T3, AEAY HEoA CDMAS TRSE

RSSI(Received Signal Strength Indicator) %3} =o]
Z(Noise) JHI & Fotsto] TG R F4HE9E
ARt o5 94 F&AHol delFe] AR F
A3l 7= Wit

Figure 9= dlo]H = F2l 42lEA 2] AojH=
o] A& {1 mQlstAolm, Zh ALEA} QIE]H o]
2~(User Interface)®] A7- Table 17 Zth.

CLI(Command Line Interpreter) 2 130] 23
7k LEQ QIE o] ~E AMEAF B ghA A A

o] $88 2= glom HEo YHE JHLE
geto] Zzte] 8 HUE BT 5 YuS 2

T ®YE Y (Monitoring) 3HS FAsk] 1 &

A 4UE F9F + QXS PG

s o]
ANSE Hybiid RTU Conligurstor sl

(1) L b EE T ELL T
T

snad otV S A OO M. MESTY Choch KT BTNMGOEM- 1T

1o
(e

(M} MM b ST
INTUL Sand COMA WODLM. RET] Check A1SUWAT
ICmaa

(@) (@]
2 ]

Figure 9 : Configuration of the hybrid communication

413



Table 1 : Ul of the configuration program

ol=wl 3
A ﬁw'ﬂ@ o
(I/0_Window)

- Debug Debug PortZ Fil:= =9
Window HolEE AT

Debug Port Parameter
Configuration

Debug Port

(2) . - COM Port A4

Config. .
- Baudrate, Databit,

Paritybit, Stopbit 2%
B=9o] AA Running Time<S

(3) | Running Time

Eh
R PC Zz3e] Wil tiste] B
@ | ooponse =9 weg dEE AR

Waiting Time _
(Default : 63)

Debug Window?] 358 FA|
A 713 AN 7= HE

(5) | Scroll On/Off

Serial Port

(6) . Serial Port Parameter 274
Config.
Debug Port )
@ | e Debug Porte] Ao} B]E
Control

(8) | Configuration A4 7k Al

Port Confiquration | COMA [TRS | VHF | PWR | GPS

o
b
=

Port 1

Modem Status | Active Call Staws | Paging State
System Time 2010725125601

Phone Number 01043320535

SMS Tx Count |0
SMS Rx Count 5
SMS Rx Emor |0

DebugMsg On
DebugMsg Off

Server Number (01031691308

RSSI(dBm) 58 |dBm Alert [7] Power On Alert
Signal o Noise |6 |dB (0~31.5) [

Frame Error Rate |0 g::sn:‘fe;r:‘e Bt
TxAdjustment  [-63 |dB (+64 ~ -64)

Figure 10 : Monitoring display of CDMA port
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Figure 12 : The location of hybrid power generation
system

Table 2 : The data receiving ratio
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Figure 13
controlling system

The monitoring program of the tele-

5. 4
VHF, CDMA, TRS 41 P’]‘z’ AE-eh o
B Zydos 78 34 &
= A2 B E %ﬂ%‘ UHUPE} A=
B Zg 9oz Fgsjof gt
BAGA wirh AR o]
&9 delHE 0}71 2ol
gl 9lo] dasit 5
2 dolEE H]O]Ei zPdo=

=
Kk

I~
g;ﬁ%‘

)

o

>,
i)
o

o
o
N
e 2 Iy

-

o=
o

o
o L
_O‘L
K

[, o

o
-

i

o

=

%
il
ol
o

Z ¥ H of

O A

e

o
=

-

¢

o
4 32

" ofm
e
. o

ol
28
:ou

N—r
N

sfolngs AL ol

o2 4o o of &

oo o

2L g o X

AnE3
[1]] COMAR  Subcommittee, Report of the
COMSAR subcommittee, International

Maritime Organization (IMO) Radio communi-
cations and Search and Rescue(COMSAR)
10th, pp. 78-82, England, 2006.

NAV Subcommittee, Report of the NAV sub-
committee, IMO Navigation 52nd, pp. 88-93,
England, 2006.

IMO, “Development of an e-navigation strat-
egy implementation plan (by UK)”, IMO
NAV 55" 11, England, 2009.

Joong-Sung Jeon, Seo-Jeong Lee, and Jin-Seok
Oh,
tegration management system for the stand-

(2]

(3]

(4]
“A study on the development of the in-
ardized high-tech marine transportation infra-
structure”, Journal of the Korean Society of
Marine  Engineering, vol. 34, 3, pp.
369-376, 2010, (in Korean).

Ministry of Land, Transport and Maritime

no.

[5]
Affairs, “An expert forum report on an opera-
tional

improvements of integration manage-

ment system of the aids to navigation”,
Maritime Traffic Facilities Division,
2006 (in Korean).

Joong sung Jeon and Jin-Seok Oh,

Korea,
[6] “A study
on the tele-controller system of navigational
aids using CDMA communication” Journal of
the Korean Society of Marine Engineering,
33, no. 8, pp. 1254-1260, 2009, (in
Korean).

Jin-Seok Oh and Kwan-Jun Jo,
solar-wind hybrid power generation system,”

vol.

[7] “A study on

Journal of the Korean Society of Marine

Engineering, vol. 33, no. 8, pp.1254-1260,
2009, (in Korean).

[8] Atmel, ATxmegab4A1/128A1/192A1/256A1/
384A1 Preliminary, 8067M-AVR, 2010.

[9] Telit Wireless Solution, BCM(BSM)-860S/1860,

Programmer's Guide Ver 1.0.6, Telit Wireless

416



Solution, 2011, (in Korean).
[10] Motorola, 10270 IiDEN OEM Software
Developer's Guide, Motorola, 2011.
[11] How Wfreless and Navigation, RM-150 VHF
Modem - Product Manual, http://wwv.skysweep.conm/

Accessed May, 2011.

Gramtd AR o] P eh3] A 4|37 #|5%.(2013. 5) 417



	전파 음영지역 해소를 위한 항로표지관리용 하이브리드 통신 시스템에 관한 연구
	요약
	Abstract
	1. 서론
	2. 하이브리드 통신 신호처리 보드
	3. 하이브리드 통신 신호처리 보드 프로그램
	4. 특성 측정 및 평가
	5. 결론
	참고문헌


