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Ocean Observation Using Network
ODAS Buoy

ﬁ n ocedn observing system cdan be defined as dn infrastructure comprsing
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severdl independent instruments with the ability fo collaborate in order fo
collect relevant and crucial scientfitic deta for undestandng the oce an. This
system, serving as o support system dand an eye on the ocean, has the following

be nefits:
i. Marntime economy

ii. Decision making fo improve he dth ofthe ocedans

iii. Peinforcing co astal safety
iv. Sake and rescue

v. Measunng and predicting sed and ocean changes
vi. Providng the environmental information for wide range of sectors

In order o better undertond ocosone.
pontnenng  with o coson obseration
pregramnes will cedainks bocet the number
of infomnotion scunses, 2, integroting ocean
cheersoticn proamimrnes of ({0 gy =3, 7013
loootions will encb ke real tie cbeersoation by
o oty of sector igovernment, privote sector
ond coodemic) on o oroe ared. In foct, the
current doto on the wece ond ooeans Boyens
imporont for underfonding the impoct on
hurman act wities cnd clirmobe.

Crver the post few yeor, sevem| obeerding
wyefems howe been developed arcund the
wiold, such oz the Skebal Ooeon Obeersing
Syetern (005, WS Integmited  Ceeon
Cbserding  Systern (25, the  Eurcpeon
Seaflocor Obmeratony Metwordo  (E3DMET),

the Aetmlion Infegmted Morine Obeersing
Systerm (IMDS5), the Indio Noticnol Centre for
Chemnin Informotion Sersices (IMCDIS), the Texes
Coostol Coean Obeersoticn Network (TCOTN 3,
the Scuthem Oceon Obes rding Syeterm (50005,
the  Eurcpeon Skobo Oceon Obeersding
Syetem (Eun=2005), Sobal Ooenn Obeerding
Syetem in the Indican Oocson (OE005), the
hMeditermnean Oceon Cbwerving syehem for
the ernvirenment (MOOSEY and the Montersy
Cieecin Obeersing Svetern (MOOS), The cwvenoll
moip of the 005 pontner & shown in Photo 1
As on exnmple of the integmted oo=on
cheeryation fonewerk, the LS D05 compress
11 Reqicnol Associct icns (Rag ) proyviding oo=on
oo intc the foirmeworie
i Aok (A0S

Phofo {1 G005 Regioral Alarces Vap : The Suropean Global Deean Obmerving Sywbes (Ewm FO0E), Mediemamean COoean
fisdonl GOOS HOMGOOE), Back fea GO0, AEAR [fbdh-CastA Far Regional FG00S, PLGOOE, lndfan Deean GOOS,
WOCARIBE- GO0S, 7005 Hr Affea, US4 D05, Soedheast Asian GOOS (SEA-G 005, OCEATLAN, GRASE and M05.
Cverde wloping egiomal alances sok as SusBining Ambic Obsendng b bwores (SO0 amd Sowtherm Doean Cbsendng
Systes (FOOS)MA]T
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ii. Coribbeon (CoRay

iii. Tentrmlond Nothern Calfornio (Te NCTO0E
v, Gulf of Mexico (S0005

v, ol Lokes (GLOS)

wio Wid-Atkntic (MARATTEDE)

wil, Powzific Morthwisst (MNARMCOES)

wiil. Motheost Atkntic (NERACTIS)

i, Pocific blonds (Poci2Os)

¥, Southern Californio (SOC00058

#i. Southeost Atkntic (SECOORAY

The RAssenwe the nation's coostal communities, s well e the Great Lokes, the
Caribbeon and the Pociic Elond: and temfonss, The SECODORA progmimmes
consists of sevem| alionces such oz NCCOOSE, Cors-C00PS, SABSOON, COMPS
and EFSIS. Photo 2 shows a somple of coson observation regicn covernge,

Thers are ako cbeervotion and doto networlk progrommes collecting
ocsan infomotion such os European Manne Obseriotion and Doto Network
(EMODnet) 2, Dota Buoy Coopemtion Ponsl (DBECPY 131, JOOMM in-situ
Obwening  Plotform support centre (JCOMMOPRS) (4, Obiening sstem
monitonng center (25MT 151, National Dota Buoy Center (NDBC) (&) and Sea
Dota Met(7). These use severl platform types such as moorning, difting, qliders,
prxfilern argo, fern box, rodar shore and bottom station,

In the long mn, the pofnerhip progmommes: increoee ooces to greater
ccean information and sove user time and coat, A better undertanding of the
ocens con be sompled and compaored with o mnge of plofforms. Howeswer,
auch programmes onby focus on cefain ocenn areas o3 menticoned earlier and
thers are several area: which still bk ccean obesrwvation progmmes,
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NEED FOR NETWORK BUOY IN MALAYSIAN WATERS
Deepite the  intensive coeon cboepotion progmoimme
netwe e arcund the werkd, cefain eoicns o noet oovened
in the femewe do Accding fo Prof. Sombdot Khokiott weno,
Chair of WESTPAZ cnd SEAZOODS, the pantnerhip of coean
cbea roticon proarcmmes hoe helped fo mitioote the wicfor
ity andd the ecceyete m for the reaicnol cbeersotion [12].

Southecet Acic B ootill bckino on opercticnol cocean
cbeermtion  preamimme. T fill the oop, SEAZOOS
hee  intreduced twe piet prejpcte - Oceon Fopecost
Dermometmticn Syetemn (OFDS ond Eocsyvetern  Impocts
(W EED — eovering the Moloysion ecstem shelf cnd the
Sulf of Thaibnd., The preoromme hos been sucoesfully
inftigted and B in progeese. Mokbyeio Bcle preorommes
supporting cozon cbeeraation. Phote 2 shows o sampke of
exiting coean obeeration plofformne in Molkoysicn
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Fhoto 3 Sample of exising ocean observabion plabb me v Malaysia: @) Recerd
data coleckd form MOBC with pogra s AlE rfoe dhe WOBC & ebeomb gical”
ocedr, fibemadio mal parkmers, O0Y padmers, fadme METAR, EERS, il 5
GRS, off and ga & oy, TAO and Trunaar iG] ) DBCRE] ) OFDSR2 ]
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Moloveic needs an integrcted obeerotion syetem. Thie
is impotant to understond the trend of coostal ond cpen
wioter sece, which will increcwe the understonding of ong
temn envirenmentolono moles. Obseraotion activities o well
oe interncl pafnershipe between the oowvemment, publc
sectorand univerities wil provide o bner plotform netwod,

one woy o continueusly monitor cocean oot & by
uzing soientific bucys kKnown as COoeon Doto Acojuiition
Syuterm (ODAS bucws, Deployving seveml buoy noces of
potenticl coostal arece will offer near reqktime doto of 2o
wioter and sumzundinge. The netwo s bucy will contribute o
numencus gpplicotions, which will fociitote the cxntinucus
understonding of notuml  proceses such o2 morine
forecosting, secwsnol fomrecosting, sofety ot sen, fehenes cnd
ol et Cinec) fEsoU s,

THE OBJECTIVES

The primcny chjective of o netwerke ODAS Buoy B 1o howe
on interconnected obsersotion syetem. A commenl ussd
cemmunication methed for o buoy B bossd on o c=llukr
network with o covernige mnoe that B dependent on
tronsmissicn frecuency cnd the substation. Howewer thie
rmet hod iz ooty fio rdota troremesien in continuous o pe miton
e =

Afternotively . communicoticon boeed on mdic frequency
(FFY communicoticon oon be used where unlimited  doto
con be trnsmitted of minirmum ccet Bot thie hos cne -
boclk, ite limited communieotion onge. Howewer, if thers B o
rek of lesing direct communicoticn or unrecchab ke link (for
wider cpemtion aral between the greund stotion and the
Eucy. an intermedicte bucy con oot o o hopping point so
thot the traremitted signol con reoch the groond stoticn.
The communicotion is usudly Brdirecticnol communicoten
anzhitecture where commond B sent e the bucy and
bucy tminemits the reguested dofo to the shere stotion,
Atternotively, o one diectenol cormmunsoticn syatern oon
bEe employed i Bucys cne =t to tronsmit doto pericdico by
cind confinucushy o the shore stotion.

As stoted eadiern the network DAY bucy B used midinhy
to menitor 0 wide cbeeration areoond ot the end, dofo
ig synchroneed by o single oentml statien. The B inmperiont
bEecowwe Maoloysio hoe o kng coostline. 5o, sy nchreniscteon
iz importont for efficient monitering, doto eronecaticon ond
reinforcerment. In ocdition, the syesterm shoulkd be copoble of
previding sufficient doto redoted fo ecoeyeten obee recticons,
including woter guolity, seo creoture Behovicur, intruder
detection and ety woming in cose of notuml decester. To
cchieve thie, o sophisticoted serecrond-communicoton
syeterm B essenticl.

The D0A5 bucy syster should oke be oble fo withstond
cn unpredictoble ccean ond envicnment conditien. In
other words, this syetem should Be robust encugh o with
stond clirmote chonges, woree amplifode ond fregoeney,
wind speed, woter cument, oo mosicn cnd weother effects.

SYSTEM ARC HITECTURE
In genercl, o netwell buoy oomeelr of muolfiple Bbuoys
intermonnected wirgkesh, The oenendl architecture of the



netwoik bucy B shown in Phote 4. & buoy colects ceeired dota threooh the
cttoched s neo e ond sends the dofo to the shoee stoticn. Shere stotions oolect
dota frem the buoys wikesoh but are limited o bucys connected to eoch
shore station. The shore stoticns are positicned neqrest to the cocean e enobe
the wirzlese tonemesicn from the bucy.

The doto is then went to the centml stotion theeogh infemet netweding,
e coble netwolking syetem. The centml station B eeponsible for gothering,
proceeing ond stenng dota from all bussys, collected throuoh multipke shoes
stotions.
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FProlo 4 Gemem!archiecloe of e melno o buoy syse s

A peesible netwonl buoy syeter for the Maoloys ion ooostal area & iletoted
in Photo & where the cperotion and menitoing octivites are contieled by
the centml staticn in o stroteqic kootien and monitered by an aothoeed
crocniecticn. These oooticons cepend on the pupese of the bucy iretallotions,
siu=h ae monitoring of ool reefs and fisheres.

Sinze the peninsulc cnd Soboh/Somwalk ore wepomted by o Bmoe body
of weter, o few centmil stations con Be intredussd for monre efficient ooean
rmenitering. A buoy syetermn oon be sepomited info o few subsyeterms, nomely
cenecy syitem, mechoniedl syetem, power syeterm ond communicotion
synte . A netwell buey iz different fiom o single buoy syetem onby in terme of
cemmunicoten architectune,
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The first controller
that is welcome in

any room.
integrated building automation
solutions: e.g. with the BCHM91.

bullding

Tha BC151 Room Controller

b =5 s starkird furethond-
Hies for Individual room control
In » compact dexiqn. Kay dats sre
esechanged with the higher M
Il via Ethemet. The BOYIS ks
thersfors an pcal vt @ample of
iviegrartad buiking almition
from Beckihoff, based om open,
PC-based contral technology.
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A mechonical syetem consists of Doy desion, mscring
cesion and anchonng desiogn. The meet impotont foctor
o be congicemred when designing the mechonicol setem
e the ability of the bucy o witfetond the fOomous oceon
envirsnment.

In terms of power supphls. bucys cre usudly powened
v  battenss which oon be rechoned through solkr
enenoy. On the other hond, 0o sensor selection B fiexibe
and depence totaly on the porormeters to be mecsued,
simnilor o o singke bucy syetern. The most oommon sensc
uged for metecrlegionl, coeanoomphic and woter guality
porcmetern e summoneed in Tabe 1. The otochment
of the sengor shoukd Be accorling o need. For example.
in ool reef cres, enson for woter gualiy, tubidiy and
tempemture, shoukd be installed to menter poometers thot
ciffect coml life.

Tabke 1 Conoa o sersors altacked o an O0A Y buwoy
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Photo 6 illustrates communication architecture for both
cellular and RF communication systems. As stated earlier,

RF communication is a preferred choice compared fo Title: Healthcarebuild Environment Asia Conference
cellular communication. Because of the shorler range of RF & Exhibition (HBE Asia 2016)
communication, indirect communication can be established 28-31 March 2016
fo ensure the signal reaches the shore station. Hopping Venue : PWIC, KL
points are infroduced on the buoys located between the U2 SEALEL, = B BT
shore station (nearer bucy) and the tfransmitted bucy (farther Registration
buocy) if the direct communication with the shore station is el No. : Local 1 4603 6734 7887
not possible. Details of overall data transmission architecture Qverseas © +60 125805322
atastiowin Phalsd Fax No. 1 +60 3 2166 7010

' Mobile 1460 12 723 8973
FUTURE PLAN Ermnail : sufflan@urban-forurn.com

Welbs e £ wvaw urban-forum. corn

An sarly version of a single buoy system has been successfully
developed and deployed in actual working environmenits. In
The future, we plan to integrate the multiple buoys system into
a single network by infegrating embedded communication
between the bucys and between the buoys and the shore

Title: One-Day Course on Safely Integrity Levels
(SIL) Training For Workshop Participants

station. 10 September 2015
Further research is needed 1o study the performance Crganised by =glhf9lm'(30| Engineering Technical
" ; " PASION
of the network buoy in various coastal envircnments and TS SR S OOBT

fo identify problems if any. The development of the design CPD/FDP 55
and development was inifiated by the UCRG, USM. We
are dlso looking for partners to expand our works and new

collaborations. This work was funded by the Ministry of Title: 2nd Annual General Meeting of Women
Science, Technology and Innovation (MCSTI), e-Science Engineers Section, IEM
305/PELECT/6013410 and Universiti Sains Malaysic. W 12 September 2015
Organised by ' IEM Women Engineer Section
REFERENCES Time : 845 a.m. — 10.45 a.m,
[11 The Global Ocean Observing System, Retrieved Mei, 14, 2015 from CPD/PLP 12

http:/fwww.iocgoos.orgfindex.php?option=com_content&view=articl

e8id=159&ltemid=89&lang=en

[2] The European Marine Observation and Data Network {(Emodnet), Title: Professiondl Interview Workshop
Retrieved Mei, 14, 2015 from hitp:/fwww.emodnet-physics.eu/map/)

Chemical

[3] Data Buoy Cooperation Panel (DBCP), Retrieved Mei, 18, 2015 from ( )
http:/fwww jcommops.org/dbcp/ 12 Sepfember 2015

[4] The JCOMM in situ Observations Programme Support Centre, Organised by : Prefessional Interview Board
Retrieved Mei, 18, 2015 from https:/Awww.wmo.int/pagesiprog/amp/ Time : 2.00 p.m. - 5.00 E.m.
mmop/commops.html CPD/FDFE L2 5

[5] Observing system monitoring center (OSMC), Retrieved Mei, 19,
2015 from http:/fwww.osmc.noaa.gov/

[6] MNational Data Buoy Center (NDBC), Retrieved Mei, 19, 2015 from Title: Talk on Coupled Fluid-Particle Modelling of
http:/ferww.ndbc.noaa.gov/

Debris Flow
[7] Sea Data Net, Retrieved Mei, 15, 2015 http:/Awww.seadatanet.org/
[B] USIQ0S, Retrieved Mei, 15, 2015 httpfwww.ioos.noaa.gov/ 18 September 2015 . -
[8] Southeast Coastal Ocean Observing Regional Association, Organised by p GeOTe.ChnIC.G.I .Englneenng
Retrieved Mei, 15, 2015 from /secoora.org/ Technical Division
[10] The Texas Coastal Ocean Observation Network, Retrieved Mei, 15, Tirne 1830 p.m. - /.30 p.m.
2015 from http:/Awvww tcoon.orgf CPD/FLP o

[11] Southern ocean observation system (S00S), Retrieved Mei, 15,

2015 from http:/Avww.soos.aq/
[12] Ocean Forecasting system, Retrieved Mei, 20, 2015 from http:/f Title: One-Day Course on Intemnet of Things (I0T)
iocwestpac.org/ocean-forecasting-system-ofs/193.html for Building and FCICfOT\/ Automation

26 September 2015

Organised by : Mechanical Engineering
IEM DIARY OF EVENTS Technical Division

Tirne 1830 a.m. -530p.m.
Title: Professional Interview Workshop (Mechanical) CPD/FDF D
12 September 2015
Organised by : Professiondl Interview Board Kincfly note that the scheduled events below ore subject
Time :2.00 p.m. — 5.00 p.m. o change. Please visit the [EM webste af www.miem.org.
CPD/FDP 125 my for more information on the upcoming events.
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