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ABSTRACT

The objectives of this research were to
study the techniques and standards in the develop-
ment of a semantic data acquisition system and to
develop a prototype semantic sensor web system
for environmental data management in the Songkhla
Lake Basin. This research was divided into 3 phases;
this paper presents the first phase. In this phase,
the design tools for the prototype development were
studied, and the tools were then selected. It was
found that the SOS from 52°North was suitable for
prototype development. Depending on the availabil-
ity of power sources and the Internet connection at
the sensor installation sites, the prototype designs
can be categorized into four types. One type of the
design was used to implement the water level moni-
toring system for Klong U-Tapao, Hat Yai, Songkhla
province, and to collect water level data for further

development of a semantic sensor web.

Keywords : Songkhla Lake Basin, Semantic

sensor web, Data acquisition system
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SOS TestClient verson - o version +hnorth

~ exploring horizons

For more information about the 52° North Sensor Observation Service visit http://52north.org/sos.

Service URL: lhttp:mccalhosl:BDBU&nSOSvB_WARfsns I

Request Examples: |InsenObservation_samplingPoint.xml v

You can change the examples in the folder [project-directory]/S52n-sos-service/src/main/webapp/examples/.

UL ST e ~
24 <gmi: Timelnstant> -
e, <gml:timePosition>2012-06-20T09:44:15+00:00f /g :imePasition>
2 <fgml: Timelnstant>
27 <formisamplingTime>

20 <om:procedure xlink thref="urn:ogc :object:feature :Sensor IFGTLifgi-sensor-1"/>
30 <om:observedProperty xlink :href="urn:ogc:defphenomenon:0GC: 1.0.30:water level"/>

32 <om:featureOfinterest>

33 <sa:SamplingPoint gml:id="foi_1001">

3 <gml:name>SamplingPoint 1</gmliname>
5 <sa:sampledFeature xlink:href=""/>

36 <saposition>

<gml:Point>

38 <gml:pos srsName="urn:ogc deficrs EPSG: 14326">52,90 7.52</gml:pos>
35 <fgml:Point>

40 <fsa:position>

41 </sa:SamplingPoint>

4z <fom:featureOfinterests>

44 [Kom:result uom="cm">66.0</om:result>|
45 <fom:Measurement>

a6

[ |

mwh 7 msuiveyanniBuisesia

3) N3ENuLATAALRaNTaY AN WINEF

nnsauLazAnaandayaainidswinasarnisoinlataanisldnimn XML Weideneu
fayalugruieya Lfﬂ'uLﬁmﬁuﬁumﬂﬁu%gmLﬂﬁ’wzjl,%'fwLfm{ lunisdniaendeyalugudeya
ﬂﬁimmﬂmﬂ%ﬁﬁqmimumm%’mﬂ@ (Query) #a8 SQL command Taensld@nds select L
select * from observation #1814 ﬂ’]ﬁ‘@ﬂﬂ'ﬁhwff'ﬂgﬂﬂ’lﬂmmﬁﬂ observation %qmmmﬁuw‘
ﬁ’]zﬁ;ﬂumamwﬂ’ﬂgamu Query tool 11 pgAdmin aa<ldsinsn PostgreSQL HofiusiAndaudn
szuLazuansnadeyannetinaiiagnieluanme observation (Nl 8)
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¥ Query - SosDatabase on postgres@localhos): 5432
Ho Edt Query Favotes Macos Yew Help

D E BRRC An 2 p gl n T | seDsebiseonpostoesBocatost: i w
50 EGK | Graghical Query Buder | (e —

select * from observation
< ¥
Bl P
0ata Dutpot. | Explars | Messages | Hitory | §

] procedure_id feature_of_interest_id |phenomenon_id offering_id tewt_valve numeric_value q).ud value mime_ observation_id| &
th time zane  character varying(100) character varying{100) character varying(100) character varying(100) text numeric charad integer |

L 400407 umiogniobjectfestue: Sensor Faligrsensort o 1001 wmzogedel phenoimenon:0GL:1.0. 30 waterlevel | GAUGE_HEIGHT 56 i

2. 4500407 umiogeiobject feature:Sensor:IFGligrsenser-1 foi_1001 unioge-de iphenomenoniOGE:1 0, M0iwaleriovel  GAUGE_HEIGHT 0.2 2

3 4600407 umiogeiobject festure:Sensor: PGl fgrsensor tor_1001 urmioge:def phenomenaniOGC:1.0. Diwaterlovel | GAUGE_ HEIGHT 70 3

4 AT:00407 urmiogesabject Feature: Sensor | IFGl dg-sersor- | fee_1001 OGC: 1.0, 30:vakerlovel 0,5 “

5 4800407 foi_to0L 45,455 )

L 49:00+07 fos_1001 1101213 ®

T 00407 for_zo01 e ] 2.1 T

8 500407 F 150 Fes_2001 . WATER,_SPEED a0 k]

9 45:00+07  unioxioblect feature:ensor IFGL#grssnsor-2 fo_z001 ‘o 0. sed | WATER_SPEED 05 &)

10 4700407 umiogrichlectifesture:sensor IFGLigitensorz  fox 2001 i 0.0, WATER_SPEED 22 1o

11 5100407 wniogabject featu &:Sensor IFGL figrsensar2 foi_z001 I c et 0N :0GC:1.0. d  WATER_SPEED mn

12 4300407 umicomiobjectfesture SancorliFGligrasner2 o 2001 1.0, WATER_SPEED 102 I 12

13 (3215407 umiopeobjectfesture:Sensor FGLigrsensar-1  fo_1001 urncage:def phenomenon:0GC:1.0. 30 waterievel  GAUGE_HEIGHT 14.0 I

141907407 umisgriobjectifesture:Sensor IFGIAgrsensor-1 fos_1001 307 0.0 T

15 2002407 ormiogriobnectfesture:Sensor:FGLigrsensar-1 fos_1001 100 wl S

16 21:02407  umcogriobjectesturs:Sensor Gl fg-sensor-1 fos_1001 610 CY I

AT 2202407 umiogeiobiect:festure:Sensor. IFGLgrsensor-1 toi_1001 9.0 7

18 2202407 umioguiobject:fasture:Sensor IFGLAgHsensor-1 foi_1001 1210 m 18

190 26002407 umogeiabect festure:Sensor IFGLfgrsensor-| foi_1001 1520 T

20 2407 umioguiobjectifesturs:Sensor FGLigrsensor-| fou_1001 1820 w7

21 (26:02+07  umicguioject Feature:Sensor:IFGI g sensor-1 foi_1oo 2120 w21

22 Zh0ze07  umiogcbect festure:Sensor IFGIfgrsensor-1 toi_1001 2420 2

23 02407 urmiogsiobject festure:Sensori PGl fgrsener-| fou_100) 734 Y T

24 29:02407 uniogeichiect Featurn:Sensor IFGL i g-sensor | foi_1001 ¥ ¥ ;3.0 24

25  30:02407  umiogiobject feature:Sensor Gl ifghsensoe-] for_1001 rnoge:def phenamenon OGC: l o Bovoterieyel _ GAIGE HEIGHT 330 w2 @
P e 2 R e 3 .
oK Lnix  n1Col26Chzs 35 rows. 150

= 8 ” ' v b t
NIWN 8 N1SIadNdIUVILAIINAISIY observation
° v
-
nasuns:uulUigeu

walfiiuladisruuneanuuuainnsaiinlldssynaldldaseasldvinfunuunlaaaniuy
Tunaaesldlusuidanaafuszuundunaudniunisafinvianlaeseidaudsnisud oy muuy
= o = Lo A A ° e e o ! @ Y
And1iin (heuristic) WudAnE18namalug  damdnasaan Taaszuusananaldgdaaud
yuinisBanlddeyatFuinmiiduainiuladaasnsuaatlseniu wesainnisfiuiiuindeya
Psnameluainszuuinanimsreasnngalsznivuansnadayacruiulasminlinisanlddaya
[~3 1 il 1 1 1 ldl o ¥ ] %
anniulaslaiipasanisauaniatiinunldnulaense wazszuuinsunnaesliayyialiyana
= %o ) v o wmo = = = P = -
newanFenlddeyasiie lilaanse Auiu §adeavtasuiuimienisGenlddeyaaniiulasiun
1 $ a‘d‘ < a6 v o ani)
dunisgudeyaanausesiAuliludsinesinanss drenisdnassszuunialiiugiunsey
ANNAM Sensor Web Enablement Iaggansuisnvinutinnanassszuuiimuniulaneessng
52°North Tnelldldslnaaa Sensor Observation Service (SOS) wag Sensor Model Language
(SensorML) lunsfudedeyasendnanuaasiugiuieya
dunaunisaniiuay §adelidnaesszuuinsunnsfiuanesag pseudo code
(M7 9) faalilsunsy LabVIEW (nawdl 10) FelilsunsnanaasArifBunmicduuazdedasyaidn

g9zuu (NNA 1) AnTiuszuL Sensor Web Enablement azgnuantsunnsinduliiivldlugiu

a

©

dayasaenisldnimn XML e Ganlddeyanulisinaaa SOS (N 12)

a

For (;;) {
if remote unit can connect to the server
Read sensor value and time stamp;
Send sensor value and time stamp to server using XML message;
Wait 30 second

nAwh 9 pseudo code s:uulnsUIASTIA0Y
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. Split the HTTP command.

. Find which LED button was pushed on the web paga|
. Ireart Al valuss Inko homl,

. Send HTVL o to HTTP cliert.

_Blink selected LED every 290 ms. i Era ]

[FOST /52r505v3_WARJso= HT TP/1.1 |
coent; Image/oil, imaoemau Image/olpeg, Image/pieg,
fepplicationyx-shockwave-flash, applicationaml+xmi, Sting 2
@ q:plkaﬁu’Wud._ms—:@dw.mmt, application/x-ms-xbap, El
application/x-ms-application, application/vnd, ms-excel,
caticeryvmd.me-pawerpoint, appllcation/msvord, *f*
Refecer; htfp:, 11192 168.1.5:8060/52nS0Sv3_WAR/

Liser-Agent: szillaM.O (compatible; MSIE 8,0, Windows NT
[.1; Triderd/4.0; NET CLR 1.1.4322; NET CLR 2050727,
Numeric 2 NET CLR 3.0,04506 648; NET CLR 3'5.21022; InfoPath.2;
| INET CLR 3/0.4506.2152; NET CLR 35.30729)
IContent-Type: application/vaiw-foem-urlennodid

o Acoept-Encoding: grip, deflate

Host: 192,168,1.5:8080

| Ccrtent-Length: 2639

[Cormection: Keep-Alive

[Cache-Cerirol: no-cache

Ins="
<1rwulabswaummmb hnpflwwwm'sf*m/m' ToEE ”E_ ﬁ,
xins.09: ﬂm:/fwwwmlsrevouc“ [etas| B>
5 [ [ooke |

W 10 Msdraods:uulnsunssoslusinsy LabVIEW

= XML_Client old.vi

mwh 11 Ms$raeuAUsuutduna:nisdeayacioss:uulnsunsitaoy
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™ Query - SosDatabase on postgres@localhost:5432 *
File Edit Query Favourites Macros View Help

DER bR o D rERENR i |SosDatabass on postyres@locshost: 5432 &
SQUEKS | Graphical Quory B | _ T —
SELECT * FROI observation|
< ¥
i
Data Quink | Explain | Messages | Hitory | -
|time_stamp procedure_id |feature_of_interest_id phenomenon_id offering_id |text_value | numeric_value spatial_value mime_type |observation_id ~
{ with time zone' varying{100) varying(100) character varying(100) character varying(100)) text | numeric iry | character varying(100) integer =
45 [2012-07-2208:31:34407  urniogeiobject featuresSem:fol 1001  luniogeidef:phenomenon:0 GRUGE HEIGHT | 1820 ol 5
46 2012-07-2208:31:35407  urniogeiobjectiFeature:Sem foi_1001 \urn:age:def:phenomencn: O GAUGE_HEIGHT | 1212.0 null 55
AT (2012-07-22 08:31:36407 uenogciobject Feature:Sen: for_1001 wrniogc:def:phenomencn: O GAUGE _HEIGHT 1242.0 il 86
48 Ezulzw-zzuszzlzsnw urn:opciobject feature:Ser fas_1001 winzonc:def: phenomenon: O GAUGE _HEIGHT 1273.0 null 57
49 Ezulz‘-a?-zz 08:31:36+07 urniogciobject Festure: Serfoi_1001 uenzogeidef: phenomenon: O GAUGE_HEIGHT 03,0 ol ]
s0 gzuxz-ar-zz 08:31139+07 uriiopciobiect iFeature:Sen: fo_1001 urnzogcidef: phenomencn: O GAUGE _HEIGHT 333.0 null 159
S1__[2012-07-22 1714985407 ueniogeiobiect Feature: Sea fos 100 urnzog¢ idef iphenomenontO GAUGE_HEIGHT 0.0 il 60
52 12012-07-22 17:50:05+07 urnioge objact ifeature: Ser for 1001 urn:ogeidefiphenomenon: O GALIGE_ HEIGHT 30.0 il 61 | e I

oK. Unix  kntCol26 Ch2e 52 rows, 1575 ms.

mwh 12 MsguAUsuItURUBTuguTeyafosmsTgniu XML

- v (3 f—

NISWRJUNAUIIUUSIUUIBUIBOSIOUIBIAIIUKUNY

annnisanemalulagaaduidinaunuisetwazidaainlfifinnauiaiudla
fanszusunisuarduneulunisinsusan e azdaueeesTUL %’@H@ﬁiﬁmﬂmiﬁﬂm
aunsniin i lunseenuuukasR U A uuuLssLUsusand ey afisesfunis I3 sdeya
L%qm’muuﬁmﬁfmé?umiﬁﬂ%’mﬂ@iﬂlﬁ’iumaﬁﬁmﬁmmi@jmﬁ’mzmmmwmiﬁ TunisWmnn
Fdaunamneiiiudesramdangunaranudeiuressrunifundnlag funuuivautudes
anisnldenlinsaungulunanee mmumamm:ﬁmﬁﬁunué’ﬁ%ﬂﬁunuﬁlmﬁutmzﬁ’funuiu
N19111995N17 ﬁqﬁu;ﬁﬁﬂ'ffmié’@ﬂnu,uuﬁuuuu‘lﬁﬁﬁnwmuﬂu‘lﬁu@m ldannnyFuwsesulL Ly
Iﬁmmm’fmﬁmmwme’iﬂumﬁuﬁluamﬁm%ﬂLsnwfﬁ@'fLwil:'fifmmm:uuﬁvlﬁﬂ@ﬂLLuu%uffuLﬁfu
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