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ABSTRACT

If the Visual Aids(light wave signs) is not supplied the general power it is using solar power system. These power
supply systems, the role of the charge/discharge control is very important. Introduction of IT(AIS etc.) for the effective
management of the AtoN(Aids to Navigation) is a Visual Aids has been added to the device using the power to
charge/discharge control, the need increases. The current charge/discharge controller is attached to the inside of the
AtoN and checks on and verification of the maritime environment, depending on the difficulty. In order to resolve these
issues in this paper, the Bluetooth module is mounted on the inside of the charge/discharge controller and proposed a
possible system monitoring at close range. Advantage of the system implemented is a simple configuration and low
installation cost. In addition, it can be applied to a variety of AtoN. Also, it has been able to check the real-time status
information of the charge/discharge controller at a short distance in to reduce inspection costs, and reduce risk factors
that might occur during check.
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Table. 1 Electrical performance of the charge and
discharge controller
Classification Performance
Input V 35V DC or less
Floating Charge V DC 13.5V ~ 15.5V(variable)
Maximum charging V DC 15.5V(variable)
Maximum Charge 10A

and the discharge current (Or 15A, 20A, 25A, 30A)
DC 14V or less
40mA Below (DC 12V)
DC 9V ~ 11V(variable)

DC 9V ~ 11V(variable)

Rated load voltage

No-load current

Discharge protection V

Discharge resumed V
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Table. 2 Standard protocol of the charge and discharge
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Table. 3 Pros and cons of wireless network that can
be applied to the AtoN

3 2N Shizyo] FEH

controller Network Merit Demerit
Transmission . . o + Require expensive
ftems standard Lepplbrrsiion AIS . Ezt:;:i(o?ﬁﬂf::;g portable terminals
Start Data $ (Current) |, Remote monitoring ' Apphcapon.s need
- X . for monitoring
Equipment SC : charge and - - -
separator SC discharge control - High penetration - Bluetooth required
- voltage : One decimal Bluetooth terminal for the device
Solar V XXX place (Smart - Monitoring info - long distance
Battery V XXX . current : Two decimal phone) transfer (Other communication
Charge and the XXX places Just, Charge equipment/systems) limit
discharge current ’ and discharge current + Cost generation of
display Commercial network
Output volt XXX ’ .
utput voltage - Charging:“XX.XX" (CDMA, Enal?ie r.emote configuration
End of the data <CR><LF> | . Discharge: “-XX.XX" etc.) frontforing + Network usage fee
Delimiter(comma) s occurs

935



o
BREAFAS 2 §He Slo] Aot

2 AnbEES ol 83 BREA BAS T B
ofoll FE-H31 Glck. Thafg BATRAMAE o] 5tol
AUY] fol7tas SR T BEEASHNOR SHT
7)o ABE st ALY B AT(12)7} A
Yeglom A o] PRE ZHste] BREAFA
O AnfEE PR E A F AN AYASE B
ot Q{13 AW ThE Qo] Ay
WG Rofol B3t @7t WAE o m ST

2 WA= s 2784 vl go

B EolA Akt S
ERPAES ERE PV P
9 Az E7E A delA S © A5
A Aol sRo.R, fARS u S A 4
olck. Et wh) o] Fi7} Est GUIS B Al
A|7E mUE o] 7Ps st}

o
-
)

o},
A7)0 ZA = 2y

N

M. & WHEE7| SUEZ AlAY
3.1, AlAE 7Y
2 =EolAs AutEES EREA FAS 085
of THAEE7|=HE AR RS AnfEZA
A7 W BE W 4 9k BUEY A2ES T4
Ak TR Ezdr] o BUE Y AR Y 29
o] 7|29 ZHARA7 o BEEA BES L2519
0.0, AHgAHe AnkEEe] mUE e B e Ba) A4
2R A B18 4 QL Tt
\ Monitoring
Solar AtoN AIS
Cell | Node Node Real time
H Status info

)

¢
Charge & S

3 uetoo
Discharge Module
Controller

AtoN(visual aids) System

Status info
Save
Status info
Search

Smart Phone

\_1

Batte

I 2. HYNEHY| BUEY AAY T4
Fig. 2 Configuration of the charge and discharge controller
monitoring system

wUEg AAge] FaE 19 33 Zo] AHgR}e]
QrE o] =]y AutE o] YAl BUE Y $8x
2} F A7) o] AdARE FaNEs

A8k

USER
Monitoring System
Interface

Monitoring of active state

Monitoring Screen

Menitering Info
- acquisition of info - verification of info

- saving of info - info retrieval

b
—I Android platform 1

Database Cor:dmumcatlon
Manager [+ anager
(file manager) Bluetooth driver
. S
Wireless Communications
Marin Light Bluetooth
charge & discharge controller Module

O3 3. S YTAREY| ZLIHE AA”S X
Fig. 3 Architecture of the charge and discharge controller
monitoring system

T HHARA7|} EFFL FACE AZ49 AntE
E2 $EEEIH] S BAE S8l SAES T
25t AEE dlole= glojguo| A eRE Fot
of A% W BelEh BUEY oE cfolo] 1yl
291 49} 2}

User App Mobile device Management

Request blue-tooth

Click aj .
idd activation

App
start

Response blue-tooth

Show request page activate info

Select Management
device

Call communication .y
activity Call pairing blue-tooth

device

Communication device Return communication

Show communication )
info info

status

Request device status
info Request status info

Show device status Response device info

Verify device info
/ verify info

Save info SQLite

Request info retrieval
Show retrieval info

% 4. 2L E{E oHIE Clojo{12H
Fig. 4 Event Flow diagram of the monitoring system

936



THE BUEY A8 B e
HES Aol A 275, JE 4
A4S B3l A A H = AzA7|9 A4
Z2EFo| ofste] 4lH AEHIEE dlolE
& & ARAPE AA FdE 4= =
ool AR A MU EE HH
;‘5H ﬂo]‘cﬂ ol]:]_

o
i3
X

i) B
" r_m B
0k o o

2

o

T
o g o 1o pw

2 ofuoa g

»

e
o
=

rulo

32 A|AH M|

RS 232C tﬂo]‘ﬂé XJ%E% AA e x4

71o &gt EFFEA BE2 Texas InstrumentsAke)]
CC2541-& ©]-§-3t HM-10 01!:—]&1101/\ nEZEEE
A 408 AYITE F8 EHoRE di7] Ao
0.5mA 52} Alof|= 8.5mA 9] W A E ARE-5}H, 2}
T EHRE AU 100M9] FAIAE Zh=Ti14].
HM-109] J& Agint 2y x47)9] A7) 4 A

E 4. £AE OloEel M2|7|E
Table. 4 Standard processing of the received data

Item Threshold Omi Explanation
character
over 40.1V Warning Over voltage
Input 35.1~40.0V Caution High voltage
Voltage 13.0~35.0V Safety Safety
under 12.9V Caution Low voltage
Charge over 30.1A Warning Over current
~and 23.8~30.0A Caution High current
discharge
current under 23.7A Safety Safety
over DC15.6V Warning High Charge
Battery "hc135-155v | saf Saf
voltage C13. . afety afety
under DC13.4V Caution Low Charge
over DC15.6V Warning Excess load
Output "o 1-155V | Saf Saf
voltage . . afety afety
DC9.0~12.0V Caution Discharge care
Checksum Transmission
Data errors
Data Error error
Errors 5 seconds Recei Data
. . eceive error -
without signal Receive error
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Table. 5 The effect on application of the proposed
system

. . AIS Bluetooth
Classification . .
Monitoring | Monitoring |
Check real-time operating state Possible Possible
Reduction of safety accident . Possible
between check
Reducing maintenance costs - Possible
Short-range check Improper Possible
Reduction of inspection time Improper Possible
Product test Improper Possible
(without decomposition) Prop
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