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w10 Kalman Filter Position Errors
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Kalman Filter \Velocity Errors

4 | [
\
@ 2r. .
£ o TR
e T e s e e e e P e e
g e £
Z -2 -
S
4 | | | 1 | | 1
0 60 120 180 240 300 360 420 480
4
\
@« 2 —\\ —
£ T R e b e s iy Somensn s T S S S S S e S SN S e Gt st
=0 e s s H e g g, o S O T s PO R 0 T M e OO O X 0 S 2 i |
= ke
i 2b —
/
4 | | | | | | |
0 60 120 180 240 300 360 420 480
4 T T T T
@ 2 o
£
c O\, e e e TSR BB T ey TR S U e o o T SR PRI I o e e e i
2
o
Q-2 -
4 I I I I | I \
0 60 120 180 240 300 360 420 480

Time (sec)

1 a d { N a § U a
JUT 6.27 Ananuiinnaiavesrmsilunsiadown (V) Tuiie North, East, Down (el umnass

AuALAAINNNSUSEUNUMEMATA Extended Kalman Filter



153

Kalman Filter Gyro Bias Errors
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Kalman Filter Gyro Scale Factor Errors
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Kalman Filter Accelerometer Bias Errors
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Kalman Filter Accelerometer Scale Factor Errors
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6.4 MsdsdayavasnanwLnfifaldri1y Pachube Web Server wuu real time ngld Ethernet
Shield

Pachube Web Server

Put using “PachubeOut” function L Get using “Pachubeln” function

3G Wireless Router
Connected with
Arduino
Ethernet Shield

3G Wireless Router
Connected with
Arduino
Ethernet Shield

Meas_urem_e ot Monitor Monitor @
On Site using Real-Time )
Arduino on site Moiltor Remote Site
onitoring
Microcontroller At Remote
(Computer is Site

not necessary)

gﬂﬁ 6.32 mawdeules 3G wireless router fUUD3A Arduino Ethemet Shield Tl49aufu Pachube

Web Server wiolddstayaainnisin lunsnunadimeuiiawmesnegseeslna (Remote Site)
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Svuntiuazil APl key uaw feed ID uaw dodldAn MAC Address uay @ IP Address Tulusunsu
Arduino T#mssfu Arduino Ethernet Shield wag 3G wirless Router Aaddiu 91ntudsazanunga
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Arduino  Ethernet  Shield ELw?’fqEﬂq%"uLLazdﬁa;ﬂaé’igﬁyﬂmwua%mmaaw%aamﬁaﬂ ﬁmmmiugﬂﬁ
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analog  Aumnssluanii Weisamnsanyuuiue Potentiometer Tuaudifesnts wazannse
dunadnsndilunisdsinudeyauaznis update Jayaluds Pachube Web Serverr waz luviues
Wertuazyinisdungdnsuislunisdwiiudeyasann Pachube  Web  Serverr 1183 Arduino

Fthernet Shield #7¢
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6.4.1 nsnadauUsyansnwvaswuwasyla ISFET
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(pH = 4), WWunans (pH = 7), 1usna (pH = 10) vdsndldganeumes ISFET aduasavaousias
yiafowihnisdnsansazarsfinndeietnasernnouiiluiuatluasazarsviasely uarldld
TWsunsuildeuduselusunsy processing titeuansArnuidunsmduseuuy real time vuwinee
ADUNIADS mﬂgﬂﬁ 6.33 wanensiacmeanudunsafumsiemusesuin ISFET Fawafienulsd
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Output Voltage (V)

pH value
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Arduino Ethernet Shield
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6.4.3 N3e9daLAAMANUIVBUIULLDT WTW-340 Uag N1TAUANNITUEDUNITIAAMNINLA

szelna By Arduino Ethernet Shield Mdausiaru 3G Router

Cosm Web Server
3G Internet

L Sending Drum Position

Receiving Water Quality

3G Wireless Router 1

Connected with
Arduino

Ethernet Shield

3G Wireless Router

Connected with
Arduino

Ethernet Shield

RS-232

Monitor @
Real-Time

Monitoring
At Remote
Site

Remote Site

Water-quality
Measurement
On Site

On Shore

JUN 6.37 Msnenurateyanunmiwasnsmuatsseylnainssmgeuivinnunmihsseslng

1 A 1 a § &
NIULATDUIYBULABILUALUU 3G

N3UN 6.37 tulanIn1sTenuRateyaasaIuANszering (Remote Site) munauitnes
Tnansieuley 3G wireless router Auuasm Arduino Ethernet Shield N@afsnieluse eldly
1Y g LYY g a o | a ' =3 A
nsdslayanmAMININIInAMAINT  WTW-340  HidnansainAngnmgiiuasA1nuAhumse

3 v o

sandlauiiazatgluuy Tds Cosm Web Server wag TuvaizifigiufagSuduminisyuveunsos
wgau 910 Cosm Web Server lag Cosm favdseyavosnaunniiundneuiunasnoguuilain
Wosnaynsy (RS-232) 11dsuesa Arduino Ethernet Shield Ml433uU3G wireless router wag

1 ¥ =

AoumesTeisiazdidayannudniiseanmvdeuiiinaunininiveldnisdeszeslnasie

Admdauiinnun ey 3G wireless router TildRnslTZ el duandlilusui
6.38 woy 6.39 turvannsavdewiinnmuamiliEnndiaaniiu 5 wes Taenewesdiady
Lﬂ%‘@\mﬂ@uﬁ’ﬁ@ﬂqmﬂ’lwﬁ”lﬁufwgﬂﬂ’JUﬂmﬁ’JUiZUUﬂ’JU@NLLUU PID Tnefusdsanudnan Cosm
Web Server Inglunsdsdeyasiuiaietns 36 mnasufitonsuuildluimeinasuubenioanedsin
aunmiludseoufiumesfoguuly  luudazedssddmumhwemalnuadovsana 67

Wi waz Tanusuadelunisngeuiinnunimiuszana 0.1 m/s



159

=b

U

6.38 NNSANAILATDINE DU

TIRUAINUKAE 3G wireless router LA UTRAER

P——— pu——
S — mmm—

-

U7 6.40 wanin1smuANNIgoWTYIARuANINABNRawe Tl uATa T e unesiln

WUU 3G



