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Abstract

The wireless sensor network has been noticed as a core
technology in order to realize ubiquitous computing. It can be
used in collection data from sensors in such diverse areas as
meteorological observation and environmental exploration. In
materializing the wireless sensor network, however, it involves
such a restriction that nodes composing of the network are small
chips and the chips have usually limited processing capabilities,
small storage spaces, and low-power consumption. Therefore, the
approach to solve these problems is a great matter of interest in
the wireless sensor network. The sensor network requires
wireless communication technology that continues to be able to
function from a few months to maximum years with a built-in
battery through less complicated network, which has low speed,
price and power consumption Iin comparison with high speed
wireless communication.

The outbreaks of red tide were sporadic in the South Sea until
1994, but have became frequent and widespread in whole coastal
waters of the South Sea and East Sea since 1995. Therefore, the
research fields of red tide have undergone a major changes. For
monitoring of red tide, many Kkinds of techniques have been
carried out such as remote sensing, GIS and fuzzy model system.

The purpose of these i1s to develop of red tide monitoring
system for collection of red tide and biological-oceanography
parameters using wireless sensor network. For these the
development methods of red tide database, red tide monitoring
software, and web-service are suggested.

Finally, our purpose provides the prediction information for the
possible red tide occurrence by coastal meteorological information
and contribute to reduce the red tide disaster by the prediction

technique for red tide.
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<3 4-2> TIP 51/30CM H = A}k

Item TIP51CM TIP30CM
Processor MSP430 F149 8bit RISC, 8MHz
Memory 256KB Program Flash 128KB Program Flash

(ON] TinyOS TinyOS
Multi-channel |, 4 5 4835 GH2 868/916MHz

Radio
Data Rate 250Kbyte 38Kbaud
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Network Multi-hop and Ad hoc Multi-hop and Ad hoc
Interface USB(UART) Serial (UART)
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A8 ¥ E(Serial Port)E €olof dlolHE F21 ws
SerialForwarder L 213 0 2 7}5 5T},

5 cd soptstinyos—1.x/apps/1

5 make install telosa
Inkdir —p build-t
compiling :
ncc —o builds
1 hadow —DDEF_T
DIDENT_PROGRAM_NAME="TO0S§
7,115,161, —~DIDENT R_HASH=Bx94a%c44al. —~DIDENT _UN

/1ih/CC2428Radio-CC242PRadioM.nc:115: warning: “Send.send

compiled T
18460
1483 b
insp438-ohjco —output-targe
cp build/t ain.ihex hui
15
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Help
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A3, FA £E% FE WES AT T, dolgsa a2 95
o] QAR ~FE OYZ TP AYPAY. L4z ~TE T
T A FAwETl dolEE o4 glo] AEHEA agze A
ok doly e BuA 29 & 5 v Hely #e AT @
o] Solot Aol oy 2% A E44 AAW o] =
o2t 2 FE 2o uwet Axted AR g 2 5 Uk
T adEE A WA o Gt AN glolw i
7beetth. &, AoJEd ol AAle fAAARE AWE dFsfof of
=, o] AL GPS®E AAARS FAs] VAR AFT F 3
b <9 5-8>cA HE XE 48 S0]0 % UHojE gL & b

ol ehin, 48 ¥E 22 Solei doy ¢e GPS 917
@e b

':‘é ,lfa ] & /opt/tiny /tools/ava ;]EJE

Listening to serial@COMd:telos :m ge received <too shortd Al

Platfarn telos Servanipuan eceive error for net.tinyos.oscope.OscopeMsg (AM type 10)>:

Listening for client connections on port 9001 ’gnmi ge re.t:eived (too shnrt).

seria|@COM:E7E00: resynchronising T :c:::i::;n:t‘f]:rs;ﬁ;;lnyﬂs-nscnpmoscnyel‘lss <AM type 18):

sedal@COMAtelos | Eeceiue error for net.tinyos.oscope.OscopeMsyg CAM type 18):
. stopservat B0 M1y received (too shortd

(¥ Verbose Mode eceive error for net.tinyos.oscope.OscopeMsg <AM type 1@):
Peids Read: 9890 ge received (too shortd

Pelds irtin: 0 eceive error for net.tinyos.oscope.OscopeMsg (AM type 183:
Frog o L ge received (too shortd

7 ccedve error For net.tinyos.oscope.OscopeMsy CAM type 10):

[ cwm ||e recedved Ceoo shorey .

eceive error for net.tinyos.oscope.OscopeMsg (AM type 10):

= _ at e received <too short> j

[ =

Mass Erase...
Transnit default password ...
Invoking BSL...

Transnit default password ...
urrent hootstrap loades version:
Adjust SP. Load PC with @x@C22 ...

Transmit default password ...
Patch for flash programming required!

Load and verify patch ...

Program ...

17480 bytes programmed.

Reset device ...

n —f build/telos/main.exe.out build/telos/main.ihex.out

1.18 <Device ID: £149>

Adninistratorfhunnycomputer Jopt/tinyos-1.x/contrib/moteiv/
% ed /opt/tinyos—1.x/tools/javas

fAdninistratorfhunnycomputer Jopt/tinyos—1_x/tools/java
$ java net/tinyos/sf/SerialForuarder —comm serialBCOM4:telo

[11 46272

fdninistratorBhunnycomputer Jopt/tinyas—1_x/tools/java

<

LT L el

Zoom In X ZoomIn'

HF P

Zoom Out Zoom Out ¥

Save Data Load Data

< | Resst| =

EditLegend | Show Legend

Clear Dataset
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¥ Cannect Datapoints




RF SerialCom E]
Operat ion Port lata Type
BB@EDEEF{%ME%A COHd Clear Serial Port |COM = Send [ =]
Receive 207 characters Baud Rate 9500 = feoaive = -
Data Bit 8IT > File
Send Stop BIt TET -] File Open File Save
ﬂ Parity one =
Clear | Open ‘ Close ‘ Clear Quit
Receive
o0l 01 00 16 1F 02 00 24 04 F7 09 36 04 37 0A 3B OA 100 0A 5B OA 66 OA 5E D& FO 03 EA FB TE TE 42
00 01 0G AG FFFFFFFF 04 70 50 94 BF 7E 7E 42 1A 01 0 A7 FF FF FF FF DA 70 50 01 00 18 1F 04
00 54 OB BB OB OF 0B 93 0B 95 0B 4 0B 67 OB 06 0B o7 OB OF 0B 22 Cb 7E 7E 42 00 01 02 AB FF FF
FF FF OA 70 50 1C 80 7E 7E d2 14 01 09 A3 FF FF FF FF 04 70 60 01 00 22 1F 00 00 00 00 00 00 00
Ele 00 00 00 00 00 00 00 00 00 00 00 00 00 00 D7 64 7E 7E 42 1A O1 OB A4 FF FF FF FF OA 70 &0 01
(iperat ion Part Data Twpe
ComPort_chi 1 COM2 Cl i [§i - =
PRt B _tter | | Seriui or = e BT
Baud Rate S0 Recelve AT
Data Bit 8BIT ~ tile
Receive Stop Blt BT -] File Open | File Save
’ﬁPFME, 1432.00,4,3604, 2000, N, 12904, 7998,E, 10,28, 45, 26, 120104, , Parity Hone :l'
Open Close Clear Quit
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52 AeFo Ax dolguolxe] 74

Hz dolHuelaE wmlo]laRAZES  dhx 20039 MDB
(Microsoft access DataBase) Hlo]ElH]o] ~E A}g&3}o] G338} %t}
WA~ dolHuo]l2E TS BT HAS AE9 A A
e ow geojgue]xs A" B 9 aeEsA AT ¢ U=
= o, FgE dE ol elA HelE: 74, AdUE A4
& 4 As Wnk obye delHulo]l~E HAsta BaA A, J

olA JWAE ol gste] AHU/RJEHAUNE ¢ WE S22 +5F 5

WA ~5 APA7IE <29 5-12>8 e Fo] vedr. Hx

dolgulolas AR, 2B A4E, ofIAR, =402

H DA SIIHA A B

| OHEAE ARESHO EIO

H| CIOIEIS 2124510 B0lE 2HST)
EFisharmenl
Mordinform
RTOccurnform

RATSpecinform

<29 5-12> A% Holgu]o] 29 HolE
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52.1 A4zx dolg o] +3

Az dolguo]l e <3 5-2>9 Zo] AxAAEAR, AxUAH

B oowiAdr, =Rz A 47H4] Heols= 7450 v

<3 5-2> HolEH

Nod o g o] & 9
AZAAEARR RTSpecInform
A2 R RTOccurlnform

oA K Fishemen
AR Nodelnform

Az HolEY #IAAFAHS HWE HFAEA R (RTSpeclnform)s
Az A H (RTOceurInform)et # A7 o, HxUAARRT
Occurlnform)= »==A 5 (Nodelnform)¢ A 7F dA . oA

B (Fishermen)= oWl &gk ARE x5t v},

=5 2 S =
~
ID OccurDate D -~
OecurDate CheckDate Mame ]
RTSpec I OccurSeafrea Adress
OccurSeason CauseSpec Phone
OccurSeadrea Density CultivationLat
Foison WaterTernp — CultivationLong B
Teut WaterColor CultivationKind ™
Text —
ID
MotelD
MordMumber
L— |WaterTemp
‘WaterColor
Water2
‘WaterLight
Lat
Long
]
< 2]

<% 5-13> A% dlo]E o]~ TA
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(1) Ax=AE=4K8 Hol=

A ZAEA B (RTSpeclnform) H ol &2 HZAEA R 3 dut

49 Age EFd: dvh F2AYT AT A4, oW YEF
X, Fz BATE AE AAAA, AF BARE A4 ol

=T =4
1A A OccurDate
A ZAE RT Spec
I AY A 7] OccurSeason
Hk Ay 3 o OccurSeaArea
=4 o] 5 Poison
4y & Text

<9 5-14>0] BH HEzA=AHE Hol=9 dHolH e dEW
i dolHARE Ax HolHuolAs AA #H Fdd FAHS

FA7) Wl THdes A4

1 RTSpecinform : €I0|2

I | OccuDate |  RTSpec | OccurSeason | OccurSeadrea|  Poison | Test

) i FEd] 0iS 2 Sild HI4E
n 2 o e N = O] Fild Hids
N 3 YWIIE  HE-IE R Rifs HIUE
o 4 4ZE HE-M= O] FilE HiMs
N 5 SUHOTE  HE-JIE WO 4 Rifa HIME
o B rEdlUEE  HE-ME O] FilE HiMs
N 1 A4ZE OE-Hs el Fifs HIUS
o 8 LZMMOIE DE-)E O] FilE HiMs
¥ (UE HE) 0

<Y 5-14> AZAHEAR HolE
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(2) 4= AR Hol&

A z2 A A 1 (RTOccurlnform) H o] &L Az A A Ho #3 o

WA AGe TESHT Ak AR AT AA, 2o B
0 oA gelshe 2AUN, B A orA, qzg e
BAEE FoIA aYI Hxrh WAT A9 WE, F2, GRS
Eg@ 293 ggelt Qo2 P2 % IS AEwd <E

Nod H 4= 9
A A A OccurDate
ZAFY A CheckDate
A Sl o OccurSeaArea
A= CauseSpec

B Density
oy WaterTemp
e WaterColor
R Text

I RT0ccurlnform - €012 [Z]@l
B OccurDa | CheckDate | OccurSeaArea\ Causefpec | Densty | WaterTemp | WaterCalor | Te

3002 3 16 RIS SHNEZA0 Cochlodinium polykikaides a0-100 el LY i BA2 Hhal AFaL
|z, IB 202819 2 HHA Cochlodinium polykrkoides B0 BERD 0 D34 HE2 HHE LS5
202518 202419 %;’ HHN - Cochlodinium polykrkoides 20-000 A4rhl 0 T4 BIE HhE LEE
| 20288 202819 2 Cochlodinium polykelkoides 20-800 Aral & T4 BIZ HHE L
AT R -‘f'-ﬁ 353 Cochlodinium polykrkaides W0 BRRD A Sl BIE AhE LT3
*

<19 5-15> AZIAYAR HoolE
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(3) AWIAE Hol &

oW1 A B (Fishermen) Elol&2 oA Ko #3 dnkal Apgkg
Tgea ok oWe) olF, Fa, AGUE 19 ofFe] 9A @
o - =
2 Aan. o gem Az WAl A 24 %A Qe A5 T
ot 2@ ol HAelA olgel FiHsh FAAA, o Fu
o o 7
WE SAFAAA, JbrY FAAAE JEAT <E 55> 0w
wogEge AUy Begow PR Feojan gl
<3 55> ojRIAH Fd=r
A 4 = o
o] & Name
T s Address
A3k 5 Phone
o] FA A (=) CultivationLat
oG A (7 &) CultivationLong
o g Z W CultivationKind
o & RLE CultivationHow
<29 5-16>¢] By oA R gHol&e] doly S Vel 9l
oo HolHARE A2 HolgHol~E HAA 2 Fdd FHE FAU
N WEel e A HT
_I Fishermen : OIS g@
1D | Name | Adress | Phone | CultivationLat | CultivationLang| CultivationKind | CultivationHaw
| 12 SHA 21 T0F 010-404-3570 35 2,2230 129 3,618 HE =2l
| JELUS SMaEES 016-565-8975 351,796 1291.415 ) Jr=El
| 32T T ==t 011-523-5868 350518 128 52,478 HE Jr=El
| 4LruE sage 010-2578-5562 | 36 1,366 1290120 HE H=el
| SO0IE soIE3 010-660-9854 35 0,516 128 58,253 g =2l
| BEHl=a S EER 019-783-32656 |34 55,230 129 0,265 HE Jr=El
| Juk A tag 010-4568-5512 34 2,230 1291,32 HE =2l
| BrEH sage 017-878-6586 36 1,516 1291,93 ENE H=el
| g e S JEE 010-567-5542 |35 2,32 129392 INE =2l
ENEEEE
FEEARER]| 10 r [W]r BH:0

<29 5-16> WA E Hol&
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(4) ==AHH HolE

== A H (Nodelnform) H ol &2 7} o gk AdwbA <l AES

Egetal k. ==9 MotelD, ==ID #< 7}
=

TS EAAY 2T FS MR

N9 9 4 = 9
MotelD MotelD
»=ID NodeNumber
TR WaterTemp
g5 = W aterColor

e a4 WaterO2

- WaterLight

Clhd, Lat
74 = Long

<aE 5-17>0] RH »==ABHolE dolg IS Yeguyzn 9
oo HolHARE A% tolguolAE A7 B A THE FAU
7] ol THdem Ak

_1 Nodelnform : €015 B@

] | Moteld [ ModeMumber [ WaterTemp [ WaterColor | Water02 | Waterlight | st | Long A
1001 L] 12 nzz 94 120 PL2H 1293818
2 002 o0 13 0,458 10,22 200 H2H 1294218
3003 o 1 0354 813 220 R22% 1296518
4004 o0 12 0,452 9.5 20 H22H 1297128
5 005 11 15 0,450 825 200 H25%H 1296328
B 006 11 13 0,458 726 210 H25%H 1296928
L 7007 11 14 0,459 5,89 230 H25%H 1297854
L7 B 008 11 1 0472 789 210 35,253 129,654
[T

R O3 i as

<2 5-17> == A B gHolE
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JFol AfFL BEFAA 7] Astel AL S8

ate AR

ol

N5 A

5-18>3% & F7}, 4, 44 715& 74A
Bluol 2ol A HolB AnE HA Fh A4

5-18>l A B oWl ARE HA HMAs 1, +F
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dio] Bl H o] = 1=
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B
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et 4l

o) Aoz
& 5 9

Aoz HolHE F7F, AHAl, F£AHo] o

o
)
A

Mg dele e Rk, AbAl, $Hol 87 E

7 9@

==l Fishermen

’ID

Marme

Adress

Phone
CultivationLat
CultivationLong
CultivationKind
CultivationHow

011-523-5565
3/ 0518

128 62 478
HE

=Ll

R E N 3 D JPupA FH:6

EE Fisﬁgﬂen

Mip

Mame

Adress

Phane
CultivationLat
CultivationLong
CultivationKind

CultivationHaw

=
=

C | oY
1

SR JIEE ot
010-484-3578

35 2,2236
1293818

H&

=2

e[ <[ 1D rE

== Fishermen

M=%

==l Fishermen

A=)

Mo

Marme

Adress

Phone
CultivationLat
CultivationLong
CultivationKind

CultivationHaow

G L= TN | N 0 0 0

=l
A

AL | it
0g oW

el
LtHEES
016-568-8975
35 1,796

129 1,415
ZNE

A&l

Mip

MName

Adress

Phaone
CultivationLat
CultivationLong
CultivationKind

CultivationHow

gze: [ 4 [» 1] FH: 6

=

F

rz| | e
LT

B
010-2573-5562
351,366
1290120

H&

=2l

{C
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aelam Hx deleuel 2o wEARE Hu JE HolEe
B oERA Y F8E FRolt 4 wSit RES U

T wES £AE FHo] Brsey MotelDE AAE @it
o] ¢} & AtE S e sle] :==A B (Nodelnform) Hl ol &S ¥ 8|
of @&t} <19 5-19>% =EID9 MotelDol| whe} EFa] ok,
»XZID 19, MoteID 1, 2, 3 REIA F=HT 2 BE A ZE
aea A g ' o Sk
=5 Nodelnform MW= =
oy e
4l MotelD deMurmber
100 o1
WaterTemp _QWE . |WaterQ2
12 0,222 923
WaterLight — ~ Long
120 352,236 129 3,818
HIE: 4] ¢ | 1 -
4 D MatelD eMurmber
2002 oo
WaterTernp WaterColor Wiatar0?
13 0,458 10,22
WaterLight Lat Long
200 B2k 129 4,218
:E=RIED) 2 )] HH:8
5| Nodelnform M =13
* i MatelD ModeNumber
3003 n
Water Temp WiaterColor Waterd?
11 0,354 813
Wiaterlight Lat Long
220 352,236 129 6,518
M3 (14 4]] 3 )1 )rk] ®a:a
<9 5-19> RE f#A
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5.2.3 MS-5SQL

AMBl = A= dlo]E o] 29t AEsr] fjstel MS-SQL AW E
Abgekdth e AR 2E APt Al dHolEH ol e
Az dolHuel=E A%, ¥ st Holw, HolHZE HAz=
Hst7] A F2E Awcts 9 Fdets 2ol MS-SQL A
B o] t},

<¥ 5-20>2 MS-SQLS Ay EFolt, ZEFEE HW
Microsoft SQL Servers, SQL Server, local Windows NT7} 1t}
b2 o dlolE o] 27k gl o] el A o] H M o] &

A "o A% dolguo]AE “RedTidemdb’® A Fwth ol A&
MS-SQL¥} AZAA7|H <1y 5-21>3 o] do]E o] =7t F7}

H AL o & 4 9l <18 5-22>%= MS-SQL A B oA A%

=

WAYR HelBe B S gl

Euma ES agﬁ-g&é

& @ e
= e SOL Server 18
E) (Iu:al)(Wmduws NT) DotNetCF

testdh

masler model rgdh Marthwind RFMIS ternpdb

<% 5-20> MS-SQL A1 H
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SQL Server Enterprise Manager =8
DEE W SSRH
) E& ! &Y S KESR
T 22 SEWMicrosoft SOL ServersWSQAL Server JSW(local) (Windows NTIWHIOIE W0l AWRed Tidewdl0 2
RS | HOE Wz
=€ Microsoft SOL Servers EN [ 8% (=2 [BEER |
=@ SOL Server 18 diproperties dho e 2006-04-26 = F
= &y (ocal) (Windows NT) [ Fishermen dbio AT 2006-04-26
O LIDEItolS EMordinform dho NET 2006-04-26 2.
4 E’HUQE‘Z‘FF RTOccurnform dbo NER 2006-04-26 2.
Sl mods! =IRTSpecinform dbo MET 2006-04-26 2
3 msdb =] syscolumns dho A A 2000-08-06 2 &
2 1) Nohwind =] syscomments dbo PEST] 2000-08-05 27
4 1 pubs sysdepends dbo AZE 2000-06-06 2T
5B RedTide sysfilearoups dba AZE 2000-06-06 2 &
= I3 [ sysfiles dbo A2E 2000-08-06 2 &
0] =] svsfiles! dbo PEST] 2000-05-08 27
eyt = svsforeignkeys dbo ES] 2000-08-08 27
BT ZRNA sysfullextcatalogs dbo PES] 2000-08-08 27
A2 sysfulllextnotity dbo PES] 2000-08-08 27
B =] sysindexes dbo A2l 2000-08-05 27
= [ sysindexkeys dbo A 2000-08-06 2
~=7e _ | Elsysmembers dbo Al 2000-06-06 23
ARSAE2 OB 24 = psobjects dho ST 2000-06-06 ¢
B ST g [ syspermissions dbo AAE 2000-08-06 27
ysp ] il
X ZFmMEn Sl sysproperties dbo NAR 2000-08-05 L 1:28:12
a- " =] sysprotects dbo AL 2000-08-06 27 1:23:12
3 CIOIE 2 A~ Elsysrefersnces db PAES: 2000-08-06 27 1:23:12
@ 2l =] svstypes dbo PEST] 2000-08-06 @7 1:23:12
o =8 =] sysusers db PAES: 2000-08-06 27 1:23:12
O =
S0 R A
1 Meta Data Services shermen’ €012 GIOIEI(‘RedTide’ GIDIEMIOIA, ‘(local)’ 2FE)
[ [Name [Adress [Phone [CultivationLat | CultivationLong | CufiivationKind | CultivationHow |
] EEE SN JIEZ O 010-404-518 B 2226 1233818 oE =gl
T2 zAS SAMHEED 016-666-8375 35179 123 1.415 IHE T2l
IE] AT SMEEZ  011-523-588 B 0518 128 52,478 e A52l
4 L2z SN EED 0I0-2573-5562 351,366 123,120 0g 52|
s oz SAEED 010-660-95¢ 0516 128 58,253 0g Jsal
P o
6 FHEE SMHSEED 019783255 3459230 1230.265 ois FBASHS

] ‘Server Enterprise Manage - — g

L

Whiicrosoft SOL Servers WEGL SBr

=
icrosoft SOL Servers T (=7 [ o8 [T= Tf
S0L Server 18 nert b AH) -4, = 1
&y (local) (Windows NT) ﬁé; DS
£ BIOIEHDI 7 iEn aES
= {3 DotheiCE NETH 2006-14-26 2
; % e AR 20060428 9 15305
- - 2000-06-06 27 1:29:12
Hadhvind Ay 2000-08-05 97 1:28:12
pubs P 2000-08-05 27 1:28:12
FedTide sysfilegroups A2 2000-08-06 2 1:28:12
=2 LI ysfiles A 2000-08-06 27 1:29:12
ysilest e 2000-06-06 27 1:29:12
Hag 2000-08-06 97 1:28:12
s 2000-08-05 27 1:25:12
HAE 2000-068-06 27 1:28:12
A 2000-08-0 27 1:25:12
N2 2000-06-06 27 1:29:12
Jlast . N2 00-08-05 27 1:78:12
AER De LB ipen 2000-08-05 271 1:28:12
s ASAFRE 2 HAm 2000-06-05 27 1:28:12
AEMIS A 2000-08-06 27 1:25:12
N2 2000-06-06 27 1:29:12

tempdh

domh systeferences e 2000-08-05 271 1:78:12

; Oz systypes Al2E 2000-08-08 2. 1:29:12
Elsysusers AlAE 2000-08-06 27 1:25:12

CheckDate | OccurGeafrea |CauseSpec [WaterTemp | WaterColor [ Text

2002.8.18 SHJIE=HEE Cochlodinium pr 90-100 725236 0.7 R
2002,8,19 ZE AWM Cochlodinium pr 150-4200 235250 0,99 Seja HE2 N
2002,6,13 ZEAKA Cochlodinium pr 200-800 235250 0,854 Shja HT2 M
2002.8.13 SMIIEZ Cochlodinium pr 200-800 235250 0.452 S5a HI2 M

23
2002,8.19 1=t Cochlodinium pr 150-4200 23,5-25.0 o Sl 520 A @ T @

<2 5-22> MS-SQL A B ok 422K Hol=
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524 44 ¥

2 =wollA fFAH 2= (Web Service)= SOAP, DCOM, COBRA,
XMLHTTP7IH) 59 Z2EES ofds ] 2itd UMEANA &4
< o] &3t AHIAE Take AL ofya, JAHU S FI AMEAE
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