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2) m3fuuazasteyauvveynsuduniseenhdnyamsliali 3 uuude
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3.) msl¥nunesn RS-232

PC COMPUTER MCU BOARD

71 2.9 msitemsdoyn Rs-232
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o o3 =1 4 o 9
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3 TR T=D 3
2 RXD RxD 2
7 RTS RTS 7
8 CTS CTs 8
4 DTR DTH 4
& DSR DSR 6
5 GND——————GND &

51/ 2.12 m3iFeudeginsainteuenkiu DBY LY Null modem

3 THD =D 3
2 RxD RxD 2
7 RTS RTS 7
8 CTS CTs 8
4 DTR DTR 4
E DSR DSR &
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5.) 3AUTYYIMVYBI RS232
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2.5.2 pH sensor
4 = 5 4 s &£
pH tSuwes Aogilasel lWiluadl (electrochemical) Maf1eusundouInihaaily
Faaauiua pH vasmsazaroiiliia
v o Jdq 8 o A A Y o @ 1 A 1 aa ¥
dau pH fweialdudnmsnaainn Aeldudnmstamanuiiunsanieatsiing
& o © 2 d9 ¥ o ~ 9y A o ar Q’l g o 3 1 » Jda
Fudahazare Fenlduanmamanil Ifunilousu nasnmiumiminuaedngh
S 3 ¥ a a v a g o "
AaRLNS 298180 INTA81989 (reference electrode)UBLAN INTATA(sensing electrode) 11/
veo YSueam uasuaanane 1y
nanmsinm pH
4' Qs :; T Qs U 9 gl o Y a
dlemsazans 2 Miuandrsdugaldasluduiiassvsuumusuud sz ldina
X g @ 1 o v v gl 1
usanaou IMihidludadiuduanuunnfieues pH seHINEITALAUNIABI LASANATON
9
NITDIRUVDUNVIUTY
9
Joaveamsiaale35il laun
1. swmidands (lulidywisaseH 0 - 14)
[ v
MWnaneudusanisiagd Galeauaaidy 9)
a ey 1 U Ll d' o 9
amslfinnude myiadadoni 14y

a g = 9 @ A a Y (A e 9
A1INANYIA Wi’E)iJﬂ‘lJiJﬂ’J'llmﬂW'ﬂ"IﬁTﬂUFj‘]JQUﬂQ'IMHﬂU

SO S

a & - A o Vot A Py o &
ANuAANaIAissRavdnasuas 1saudinansoug AFMsiauuudY 9
Tuansadaaisdedunlsenoudisaesiuueend laguasiaide1d)

¥ o o 9 aadyy 1
TorsusIns InAIIT laum
1. wuwsunlsie uanldng
) ad o Y Y ga a da & el et
2. anusuniunisluvesdian Insageilddesisiaalradimesniiaau
AUMUBUNAgY
\J o o & 2 o o =y
dauilszneunazmainuvesdidninsaiauazdidninsadieee
g s aa o o o 3’, ar
1. 9290 (Sensors Electrode) laglnadian Insadaszininuds vdneeiinsznhe
£ A 9 Toa + ac o o Vo 4
ufnan quive v ldedesu H meludin InsaszussyasazmeiusuniGeninivives
&2 v { 3 1 A o
(buffer) adim1 pH nefl (Uszanm pH 7)) msazateitlaun KCl dwda luaisazane
o v % 2L o a a & PR o 4
asnaneeivy Ifhdahdiolu Gilver) a1udsFaneiane lsagqued dwaadlugln 2.16
2 2 = ;
2. 4291989 (Reference Electrode) WiaienivafFeumon 1 3inelirnd Inihn

¥ o 3 a & o . 1 owoa Jd s Toa 4
1iansuaees Tadrdellesiiaandi (ead wire) denuFarnesane lsAuasguFaneinae

3
= ]

Tsdaelu ka1 #iladuda KOl Hegduriugifin o flasvesmasauduedudany



19
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2.5.3 Dissolved Oxygen sensor (DO Sensor)

115911914984 Dissolved Oxygen probe

Vernier Dissolved Oxygen Probe (i1 Probe Fiia Clark-cell HivfaAuuy polarographic
electrodefi 15 lumsduiasunududuveseandinuiiazatsluh Tash nesmhviuiiuin
cathode 18 silver/silver chloride (14281984 (anode H1§181959) daudiEn Iny'lad
( electrolyte ) #144e keiluddadonounmeasazawosndnuiiazashnhwiniud
1313 0FUHIUmembrane u?"nnflﬁlﬁﬂﬁ"nilﬁ{ﬁmﬁ'uf"a"M% vaSawiia polarographic 11uishs
f5afidedldsuus s IWfhonnouendeu i laea e uunnes (ou g )
undsshfiaus e Idhennovuen Seagannsati 1195018 Feus i i1 lums
polarize Aredsrundhgaaun Tnauazue Tua iieri 11 sendinuitazareluthezd
dNILUMNSHIUNTOIDS membrane MAgANsazmwBidn Tns laduazazgrtAadin

unIna udrnianan ldoonun
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alE® = s we s EEEEA® B EREEE sk s il mEsca sas

e = ——Ag/AgOI (aage) l
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membranécap l

mErEas gy

3 1l 2.20 dauilssnviivey Dissolved Oxygen probe
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qmauﬂ"?maa Dissolved Oxygen probe

- 291530 0 - 15 mg/L (or ppm)
- AnugnAselunsin +0.2 mg/L
- ANNALIDIANTIMT IR 13-bit resolution (SensorDAQ): 0.007 mg/L

12-bit resolution (LabPro, LabQuest,L.abQuest Mini,
GolLink, ULI II, SBI): 0.014 mg/L
10-bit resolution (CBL 2): 0.056 mg/L

- HARBUAUBINIIIA] 95 % n1e1y 30 7N, 98 % nelu 45 Jui
e L .
- 479619715 Inavud 20 cm/second

- maumideyalfufiouuasgil - Slope =3.27

Intercept = -0.327
- QUUYNTALFY on Iuda 5-35.°C
- ATINNABINATALTY mmsdiiennasgunnglie
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Myeseendouiiazareluiii ( Dissolved Oxygen : DO)
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Omni 1568 antarna
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wienreduiaed 1¥me Useaeudsguasalinimifidiu Tvuaduires(Sensor node)

d o

a . [~ 9 A 19 Ao < o
uﬁzT‘Huﬁﬂmujm (Base station node) Tﬂuﬁl“ﬁul“”ﬂﬁﬂ'\'ﬂU']ﬂluﬂ'ﬁﬂﬂ‘“ﬂiﬂ!ﬁﬂ?ﬂ?"ﬂl‘lﬂl“ﬂﬂi

'hj o ~ v A& da v P o ¥ a é
ﬂQIﬁuﬂﬁﬂ1u31uN']u'n'Nﬂﬁuﬂ'J‘l“ﬂ'J"q ﬂluiﬂuﬂﬁﬂ1u§1uﬂzﬂ1ﬂu1ﬂ1umiﬂﬂﬂﬂ [la ]
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(00) Ta5e Tas calibrate Arosumsimmzvesdoyaundzysia o ldmiundoswuds Tusunsu
gihmsFun1131u1nd “Result.dar”
> msAaneiugliau leg 2 mafe
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3.3.2 YHABUNITESNIUY

2 ool .
1) ilaTalsunsy Microsoft Visual C++ 6.0 w1 910%iu 11/ File > New > Project

@m MFCAppWizard (exe) mam'(ﬂmﬂ‘lnmw “SendSMS” 91y click OK é’mma

Mgt Visal -

Fies mlwm[uunmn[

ATL COM AppWizard Bl win32 Staiic Livery
Chuster Resource Type Wizard

Custom Appizard

Database Project

DevStudio Adehin Wigerd

Extended Stored Proc Wizard

ISAF1 Extension Wizsrd
Hakeﬂe
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2) 18 FHauDe application (il dialog based 187 click NEXT

 Besn sft sl Crr. it

| e Bt Yeu Inset Broject Buld Took Window e L 0] S NPT . o
& BHE e :.'—"IE.NB‘QP“__ >l

I i | £

S Whatbpe of eppkcaion woudyou ke o crete?
B¢ sigedsument
4 € Mubiple documents

| Diskogbssed
-

B P

m.

[Engsh [Urited States} (PPWZENUDLL x| |
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3) 188N Automation (S1aumsAntiunsH 2 liansasu code 1 objects

a2ra9u'18) 1d click NEXT
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[fie Edt Wew Dot Proect R Todk Wndow fieh
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T |
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| ¥ Aboutbox
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™ 3D conirols
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¥ Auiomation
[ Active)X Contoole:
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I~ Windows Sockets
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4) 199n MFC Standard, Yes,Please (108 As a Shared DLL ué click NEXT

SendSMs - Micrasaft Visual€ir

Be Edt View Jroort Project Buld Tooks Window tislp
@ @&0 8 - mER Hpo s
i g g Rk

What siyle of project wauld you ke ?

™ Mo, thank you
How vrouid you Be to use the MFC Bxary?

 Asashared DLL
B a sioticaly nked Ruay.
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5) Click FINISH

SenidSMS - Micrasoff VisuahGe s - S
D B2 Yo ot o B4 Took Mot
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Zal 7

]
— ]

TN\ Buid [ Debug ), Findinfiles 1 ) FindinFlea )
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(Ee B Yon Jost Boect Bl Tods Wndow by

A @uo:vejn o

LU T —

‘Application pe of SendSMS:

M‘;:MHSM SendSMS.h and SendSHS.
n .1
Disloge CSendSMSDlg in Si h“s-w
'“?‘_TMMHSD inDigProwgh and
Fe
+About box on system menu
O

:u”g; ared DLL implemeskation (MFCA2DLL)
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7) 9214 dialog box dmFuadalisunsude sMs

SendSMS  Microsof Yisual( [SendSMS.re - DD SENDSMS DIALOG (Dialog)]
Sl £k Yo It Bopct B Lvour Ik Wow b b ) ~lolx]
AsEe ¢ DEF WP
[CSendSHSDla [ @icless members] || ¢ CSendSMSDig R @y R
T TS e | D o
=5 s.usus"m i3 ! ~
+ (QDiskg A bl
+ (7] Swing Table Oo = %
+ (3 Version K& |-b
mE o
$m |:
- —ﬂ
Bk | 3
-8 T0D0: Place dislag conirols her p
= E _: i dislog e j
a8 B |-F
Be |t
L
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8) 1aennBY TNILUA Button 9INUDLIATBINE M1I1UU dialog box

SendSMS.re - D SENDSMS DIALOG (Dialag)]

B £0t vow oot ot B Lyt ook Mindow b 81X

asE8 2 DEYRE =l
[CoendSMSDIn ~l[@icks nenben] — +][ ¢ CSendSHSDIg S Gl - R

< Iy
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H 4 .
9) Click 4211 Button 11471880 Properties 91niut/asudanuludu Caption

iila4 “SendSMS”
1 Yisual ( [SendSMS re - 1DD_SENDSMS DIAL O \‘?lwh‘lﬁn
S pot Yo pet Boject Bl Layock Tooks Window e } =i8ix]
A ZRO sy 2 MEY R =l w
CSendSMSDIg ~1[IC_BuTTONT |[BN_CLICKED >R~

1 9 Genersl | Sles | EendedStyes |

10: [IDC_BUTTONT ] Copior:  [SencsMel ]
™ Vighle I Growp ™ HelpID
I Disabled ™ Tabsiop
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] @
10) Click 4219 Button 9nn354 (48N Events...

SendSMS  Microsoft Yisual C {SendSMS.r 10D_SENDSMS DIALOG (Dialog)]

Bl et you pset project B Lok Toos Wiow o =lolx|
A SHD s Br 2 MEY o E
[CEendSMEDl ~1[IoC_BuTTONT = |[B cackeD

e s = 2 ';J..-l-:.l.n.l.u.t.--- e tevecbuen by
- 3 SendSMS resources = x B =
-;\:SD“;D UTBOX e
10D_SENDSMS PiALGe| | [ 2 =

+ Jleon ® & |-

+ [ Stiing Table - Z

+ (] Version E =
$ m
-8 |-
= Jf] = B %= i
28 A Ba Copy
B = B &=
e@ |: Insert Activex Control,

i Size to Conbent:
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10) Click 4719 Button 9nASS (AN Events...

SendSMS  Microsoft ¥isual ¢ {SendSMS.re DD SENDSMS DIALOG (Dialog)|
Sk £t Yo Dwert project Bl Lovouk Tooks indow Heb =
A SHD L RE 2y DB @b 7 oa
[ CoendsMEDlg ~|[IDc_suToNT | [BR_CUCKeD RS L A
e = | vt boccit et ot i ey
- E?ﬂslﬁm' k l P
-awlugo 0UTBOX fe
gm SENDSMS DIALGE| | L1 @ =
+ Cﬁ]laon & |-
+ (1 Sting Table =
# (1] Version :: e
$m |:
-8 |-
HE |:
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F -
Be |
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11) fien “BN_CLICKED” iag “IDC_BUTTON1” 910%una1jy Add Handler

wd11d oA “OnSendSMS” #i member function name 1AENAIY OK

e ox e ot ot 0t Do 0 R e
O T —

 [CSendSMEDlg = | IDC_BUTTONT v |[BN_CLICKED TR @y E

- == faix] A -

-3 SendSMS resousces *

= Aoy Member Function B ]
= 1 P =
Al | Mersbsen funcion name:

ab § | [DrBendsis

B L et

Py Messsge: BN_CLICKED

1 ObiectiD; I0C_BUTTONI
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{ A o
12) Dueble click 71 Button (¥9 SendSMS) 92 14WIA%Y void CSendSMS ::

o T =

OnSendSMS( ) §115utlisu code TilsunsunIuuMSsae SMS F1510azB8av04 code TlsUATY
. 2 =

sznane ludunsudall

SendSMS - Microsoff Wisual o« - [SendSMSDIg cpp]

BBe £t Yow fruet Broject Beld Toos Window e

s = 3 L =laix|
4 sEHF ®o ET oo -l ®
| CSendSMSDIg = |[(8Y class membess) ~ >Ry S ! uS
= 1] /; the dzalog anlaungm}ub hide 1ts UL, 21
~ =3 SendSMS rasources * } (mophut )
~ 3 Disiog srmvmdov(sv HIDE)
1DD_ABOUTBOX, retura FALSE
1DD_SENDSMS_DIALGE 3’
+ [Jleon return TRUE;
+ (0 Sting Table )
+ () Version

void CSendSHSD1g: :OnSendSHS()

/7 TODO: Add your control notification handler code hers

¥

TR e (S T T T TS AR

-
|
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13) sﬁnﬂaﬂmuuﬁ Button , Static Text Q¥ Edit text ﬁ1361ﬁ'ﬂﬂ1ﬂlmﬂlﬂ‘§ﬂiﬁﬂ
AUY dialog box udIimuaguauiAlasms click 47 (Aon Properties YoIney Tnuumiug
Button #a¥ Static Text 1UAIUYDI Caption ladonaiu « Pond Monitoring System Using Wireless
Sensor Network and GSM ” 1aig “ Send To ”

14) awdwy  dwiu  Edit text ludiw 1 IWasudeanudly  «

IDC DESTNUM ”

SendSMS  Microsoft Visuallers o[ SendSMSare iU SENDE NS DiktOli(Diatog) |

dFET s 2 DEY W 0 o4
CSendSMSDl ~|[ioc_eoiTi < 1[EN_CHANGE ~® @@y
=l A IR T g
75 SendSMS resawces * x B
T M?So uTBaX Ao
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Be=
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15) Slunsiiy SMSLibX Library 1911114 project Tasn1sidondi view >

ClassWizard... > Automation > Add Class > From type hbrary

. SepaSHS - Wiciowl) ¥isvel £~ - [SendshSDie cop]- ; SR s S 3 - {5 [
Bk et Yow Dot proct Buld Jods Widow bk =lx|

A SHE R -":'BH?‘E =l n
|CSendsMSDIg ~i[@dchssmembers) v [ @ OnSendSMS TRy S uG
E— /g the dialog u-?und, but hade 1ts UI. j
5 SendSMS resouces © { (m“fm , —
1DD_ABOUTBOX
1DD_SENDSMS_DIALOE
+ (Qlcon uwnnlmvm tosomation | ActveX Events | - Cless nfo |
+ (3 Sting Table :
+ (] Veesion Project: s Class pame: pdd e, v

TR | TG00 N
DiASendSMSASendSDIG h, D:ASendSHS\SendSMSDIg cap. —
Estemalnames. = | 11

Sefect a class that suppoits Automation
mﬂmn:mamwu i E

ywwaddmwumn.ﬂm 4N

Implementation:
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16) Y113 Browse 1Wd SMSLibX.dil 910 IMdm3Aana SMSLibX Library 1u

-~ ¥ v {’ g o/
aeufiamasd 91011 na OK dmSumsiden Id SMSLibX.dll tagna OK Bnasuiaduguns

=)
1Q9nNn classes
_SeiUSMS - Miciosa() ¥isual Gz - [SendSMSDig.con]. , : 12
B e £ Yow fomt Project M Took Wdow Bb H _ @ x
A EEG B - DEY Mo I
[CendSMSDly ~|[Mcassmember] | oM-g IRy S@r I HY
e /7 the dialpg around, but hide its UI. =
= G Sendis - }f (u_phutoProxy != NULL) 3
- =4 Didog ! .
IDD_ABOUTRON
i@ SENDSMS_DIALOE
+ Qleon
+ (1 Sting Table

+ (3 Version
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17) ¥IMSINY header file ¥® “ SMSLibXConstants.h” Tag 11/# Project > Add To
2 a
Project > Files ... ( IWatiamnsan11&91n tutorial file zip i Inaauandiu lasd

http://www.smsco.it/tomcat/en/sms/smslibx.jsp ) nm:ﬁmnﬁanan‘lﬂn’ “ SMSLibXConstants.h ”
19114 1Wa@es Project SendSMS A

.n R sl _.

@b Eh ot prope Bl Lok Wedw Wb =i8]x]
AEEG m- mEY WP -
|CSendiMSDly [ Picsmenter)  v]| ¢DnSendSMS TRy Sl e
— ) /g theidialcg ar?ungin}fut hide ats UI. j
~ 3 SendSNS resowces * z fuephs !
= 23 Didog %WFW_HIDE);

1DD, BOX ) return Fi




18) Code Talsunsy
#include "stdafx.h"
#include "SendSMS.h"
#include "SendSMSDlg.h"
#include "DlgProxy.h"
#include "SMSLibXConstants.h"
#include "SMSLibX.h"
#include <iostream.h>
#include <fstream.h>
#include <iomanip.h>
#include <stdio.h>

#include <time.h>

void waitTime ( int seconds )

{

clock t endwait;

45

sz include Tuaau

SendSMSDlg.cpp

endwait = clock () + seconds * CLOCKS PER SEC;

while (clock() < endwait) {}

}

>

s

dszmanandu void

A .
¥0 waitTime
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void CTestSMSLibX3Dlg::OnSendSMS()
{
CString oper;
char str[128]; dszmadauils

memset(str,0,128);

iamatienste Module
_SMSModem modem;
if( !modem.CreateDispatch("SMSLibX.SMSModem") ) §
AfxMessageBox("Cannot link to SMSLibX.SMSModem object: SMSLibX
library may be not registered!");

return;

donyiia Module ¥

long modemType =

SMSLibXConstants:: GSMModemTypeConstants::gsmModemWavecom;
short comPort = 9; ﬁv'slf’h port Y94 module

CString smscNumber = ""; dsemadulssiia CString

ila / Yansl¥numsudufeudennuindian
long notifyMode =

SMSLibXConstants:: SMSModemNotificationConstants::smsNotifyNone;
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bool unregisteredMode = false; amnzifisunIevie GSM

short timeout = 60; AemnadImiums startup module (60 BTN )

30 event (click )9101J Button ¥ SendSMS

CWaitCursor wait;

try {

FILE *fp; dszmanusviia pointer

int n; __\
int sizel1=0;
int size2=0;
int yearl,year;

int month1,month; >

int day],day;

UIEMAAIUVIVUA integer

int hourlthous;
int minl,min; _/

double temp1,temp;

double pH1,pH; dszmaduilsviia double

double DO1,DO;
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flan1sfems Module

oper = "Opening modem communication";

modem.OpenComm(modemType, comPort, smscNumber, notifyMode, timeout,
unregisteredMode);

oper = "Creating SMS message"

CString destNumber; dsemadulsviia Cstring

GetDlgltemText(IDC_DESTNUM, destNumber); ¥ufi1910 Keybord 3ufiut3ludn

!ﬂh destNumber

2 Wavinalva

for (n=1; n>0; n++)

fp = fopen("Result.dat”,’rt?); - ilalWdiNeidnvinalva

fseck(fp,0,SEEK_END); iWavmavdduadlvdsutanelnd
sizel =Hiali(fp); Mumymnalwaly duds  sizel
fclose(fp); Ualnld

Wavnaldniinnaisauniell
if (sizel>size2) {

ifstream inClientFile("Result.dat",ios::in); ilalrameusumlulna



swmlrdfidzussinond e lng
while(inClientFile>>year]>>month1>>day1>>hourl>>min1>>temp1>>pH1>>DO1)
{
year = yearl; \
month = monthl;
day = dayl;
hour = hourl; Iﬁ'l]fhi)‘lﬂl‘ﬂﬁ‘
min =minl; >
temp = templ1;

pHE& pH1;

D@=DO1; Y,

utlasmeuduiluas ulssiia Csting
CString stryear,strmonth,strday,strhour,strmin,strtemp, strpH, strDO;
stryear.F'ormat("%d", year);

strmonth.Format("%d", month);

strday.Format("%d", day);

strthour.Format("%d", hour);

strmin.Format("%d", min);
strtemp.Format("%.3f", temp);
strpH.Format("%.3f", pH);

strDO.Format("%.3f", DO);
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Sagiuuudennuuazds sMs Mlimmneaviaeh

oper = "Sending SMS message";

CString msgTxt ="Date: "+stryear+"-"+strmonth+"-"+strday+"\nTime
"+strhour+":"+strmin+"\nTemp: "+strtemp+"\npH: "+strpH+"\nDO: "+strDO+"";
int msgld = modem.SendTextMessage(destNumber, msgTxt, false);

size2=sizel;

}

2% Loop save “Hello” Mnymia laniudu

else {
ofstream inClientFile1 L{"testi.text",ios::out);
CString msgTxtl = "Hello\t";
inClientFile11 << msgTxtl1;
inClientFile11.close();

H

waitTime (5); 30038 5 i ududnvinalia

H
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catch (CException* e) {

e->GetErrorMessage(str, 128); N
AfxMessageBox("Failure on "+oper+":\n"-+str);
e->Delete();
}
g

try { modem.CloseComm(); }catch(...){;} 1la Module

modem.ReleaseDispatch();

190 errorlumads

>

SMS

51



52

3.4 msesnuuulisunsu GUI ( Graphic User Interface )
3.4.1 YuAAUMTEBNUUY

2 a o
1) aTisunsy MATLAB R2009a Y111 #ARUN “ Guide “ 71 Command

3
Window 92 14 GUIDE Quick Start 4431

~
2) 1)1 Create New GUI > Blank GUI (Default) 1d" click OK

3) nﬁﬂnﬂauimuuﬁ’ 18 Static Text, 6 Pop-up Menu, 2 Push Button, 2 Panel Lag

3Axes INUOMATBIIOAUI Y A9 19BN INLUAAIN M9

1) vons
e A S
(@]
-IE— = Date Start
Lo fl=] Day | 4
)
EE) | pate ena L
Dy 1 o "ﬂ‘m January —;‘, Year ?011 v
2 Y o
o 0N )
6-%5‘ alal olal 9 \}’\
rAverage Valu ate_sgart To Date_end
| WTQ,&'m’hﬂaﬂ C)
Potentiai of Hydrogen ien J_'-J pH Temp Graph
Dt onpepey | 0 | pom e
Temperature (femp) 432 Celsius
< >."
Tag: figwel

Current Point: [937, 621]  Poskion: [S20, 174, 940, 626]




° I 3 Pt 9 o L o
4) fnﬁuﬁﬂ']ﬂiﬂ“ﬂtﬂ@iﬂiﬂﬂﬂﬂﬂﬂjwn‘luﬂﬂ']ﬂ‘] ANATT N

PV

M3 3.1 MnuamnSernesalisunsulruud
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nouluuA wiewmein mififmua
Static Text String Pond Monitoring System Using Wireless
Sensor Network and GSM
Panel String Set Date
Static Text String Date Start
Static Text String Day
Pop-up Menu String 123 ...31
Tag day_start
Static Text String Month
Pop-up Menu String January February ... December
Tag month_start
Static Text String Year
Pop-up Menu String 2011 2012 ...
Tag yeat “start
Static Text ‘ Strin_g Date End
Static Text String Day
Pop-up Menu String 123...31
Tag day_end
Static Text String Month
Pop-up Menu String January February ... December
Tag month_end
Static Text String Year
Pop-up Menu String 2011 2012 ...
Tag year_end
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¥
=

[
nionnoiA

=2.
Do

noulwuud miifua
Push Button String OK
Tag OK
Push Button String Reset
Tag Reset
Panel String Average Values From Date_start To
Date _end
Static Text String Potential of Hydrogen ion (pH)
Edit Text String 0
Tag average PH
Static Text String pH
Static Text String Dissolved Oxygen (DO)
Edit Text String 0
Tag average DO
Static Text String ppm
Static Text String Temperature (temp)
Edit Text String 0
Tag average temp
Static Text String “Celsius
Static Text String pH Graph
Axes Tag axesl
Static Text String DO Graph
Axes Tag axes2
Static Text String Temp Graph
Axes Tag axes3
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* e MInAoImslasud backgroung HazAIonYs vosneu Twuudn
gsan 1180 Property Inspector > BackgroundColor t101¢ Property Inspector > ForegroundColor

muaay

5) save 8 (0 1Md).fig ud2 TI# M-file Editor 9214 function voanoy Inisue
st Idsaguny Hudrdhedu

6) wasulafdumandi
function day_start Callback(hObject, eventdata, handles)
function month_start Caliback(hObject, eventdata, handles)
function year_start Callback(hObject, eventdata, handles)
function day end Callback(hObject, eventdata, handles)
function month_end_Callback(hObjeet, eventdata, handles)
function year_end Callback(hObject, eventdata, handles)
iy
function [day_start] = day_start Callback(hObject, eventdata, handles)
function [month_start] = month_start Callback(hObject, eventdata, handles
function [year_start] = year_start Callback(hObject, eventdata, handles)
function [day_end] =, day_end Callback(hObject, evertdata, handles)
function [month_end] ='ménth epd_Caltback{hObject, eventdata, handles)
function [year_end]= year_end_Callback(hObject, eventdata, handles)
muddy eifudnnnsfumenneuenves Wedsu mai 13ludaulsudrd el

1 hulardsu Su

7) @8u code Talsunsy
W@ﬁi’ﬂ day_start
function [day_start] = day_start Callback(hObject, eventdata, handles)

day start=get(handles.day_start,'Value');  Juaniudaavuudvulilusuls day start
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ﬂaﬁi’u month_start
function [month_start] = month_start Callback(hObject, eventdata, handles)
month_start=get(handles.month_start, 'Value); Fuaufludaawundul3lusunls

month_start

ﬂqﬁ"iiu year_start
function [year start] = year start Callback(hObject, eventdata, handles)
year_startl=get(handles.year_start, 'Value'); Fuaudusuavanfiv 3l year_startl

year_start=2010+year startl;

ﬁ\]ﬁ#ﬂ day_end
function [day _end] = day end Callback(hObject, eventdata, handles)

day end=get(handles.day end,'Valug): 3 uadusavsmdu 1 ududs day_end

Wandu month_end
function [month_end] = month end_Callback(hObject, eventdata, handles)

month_end=get(handles.day_end, 'Value'); Fuaudunnavuufu3ludaunls month_end

ﬁﬁ’fu year_end

function [year_end]= year_end_Callback(hObject, eventdata, handles)

year_endl=get(handles.year_start, 'Value'); Fuauusuavundu1 3wy year_endl

year_end=2010+year_endl;

* HNEITA 11177\35171.! year start LlQY year end miﬁ year start=2010+year startl ([Q
year end=2010+year endl M31ZM Value Tn9Imenensztesdwuawsmi fe
1.2,....n 153 mndmua 2011 Sudrdud 1 lundenmoesa String ¥83002 TN Pop-up Menu
Sedufiudesuanaineii 2010 Fudludanls year startl Ay year endl MW@y Lo 1 14A

2011 MuABINS Bludu
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Waniu oK

function OK_Callback(hObject, eventdata, handles)

day_start = day_start Callback(hObject, eventdata, handles); ~—~ Sumaandsan
month_start = month_start_Callback(hObject, eventdata, handles); Wan¥u day_start,
year start = year start Callback(hObject, eventdata, handles); month_start,

day end = day_end Callback(hObject, eventdata, handles); year_start,

month_end = month_end_Callback(hObject, eventdata, handles) ; |day_end, month_end

year_end = year_end_Callback(hObject, eventdata, handles); _~ 4ag year_end

flag start = false;

flag_end = false; \
flag_endl = false;

sum PH = 0;

sum_DO = 0; dsEmannls
sum_temp = 0;
count PH = 0;
count DO = 0;

count_temp = 0;

count YS=0; J

fid_g=fopen('Result.dat','"); ilala

¥ \J d Y & = -i 3
2 loop B1umaIn Ivama Tu wewu uazll Amnua
while flag_end~=true

[num,count]=fscanf(fid_q,'%37, [1,8]);
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if((mum(1,1)==year start)&&(num(1,2)==month_start)&&(num(1,3)==day_start))
flag_start=true;

end

if((flag_start==true)&&(flag_end==false))

if num(1,1)
count_YS =count YS+1;
year(count _YS)=num(1,1);
month(count_YS)=num(1,2);
day(count YS)=num(1,3);
hour(count{¥$)=num(1,4);
mn(count_¥S)=num(1,5);
sec(counil¥S)=0;

end

if num(1,6)
sum_temp = sum_temp + num(1,6);
count temp = count temp +al;
teinp{ count_temp ).=mram(1,6);

end

if num(1,7)
sum PH = sum_ PH -+ num(1,7);
count PH =count PH + 1;

PH( count PH ) = num(1,7);

end
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if num(1,8)
sum_DO = sum_DO + num(1,8);
count DO = count DO+ 1;
DO( count DO ) = num(1,8);
end

end

if((num(1,1)==year _end)&&(mum(1,2)==month_end)&&(num(1,3)==day end))
flag_endl=true;

end

if(((num(1,1)~=year_end)||(num(1,2)~=month_end)||(num(1,3)~=day_end))&&(flag_end1==true))
flag_end=true;
end

end

AnaEves temp, pH 110¥ DOMIANIY iAoY Hazl) fifmua
avg_temp = (sum_tefap-num(1,6))/(count temp-1);

avg_PH = (sum_PH-num(1;7))Acount, PHSD):

avg DO = (sum_DO-num(1,8))/(count DO-1);

shmanlulndlundennsiv

xdate = datenum(year,month,day,hour,mn,sec);



waenM pH 11 axesl
axes(handles.axes1);
if (day_start==day end && month_start==month_end && year_start==year_end)
s = plot(xdate(1:count PH-1) , PH(1:count PH-1) ,'-b*");
datetick('x’',15, keeplimits')
grid on;
hold on;
xlabel('time'),ylabel('pH value (pH)');
elseif (year_start~=year end)
s = plot(xdate(1:count PH-1) , PH(1:count PH-1) ,'-b*");
datetick(x', mmm-yy',' keeplimits')
grid on;
hold on;
xlabel('time'),ylabel('pH value{pH)");
else
s = plot(xdate(1:count PH-1} , PH(1:count PH-1),-b*');
datetick(x',19, keeplimits')
grid on;
hold on;
xlabel('time'),ylabel('pH value (pH)');

end
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waanm DO 1 axes2

axes(handles.axes2);

if (day_start==day end && month_start==month_end && year_start==year_end)

s = plot(xdate(1:count DO-1) , DO(1:count_DO-1) ,'-g*");
datetick('x',15, keeplimits')

grid on;

hold on;

xlabel('time"),ylabel(' DO value (ppm)");

elseif (year_start~=year_end)

else

end

s = plot(xdate(1:count DO-1), DO(1:count_DO-1) ,-g*');
datetick('x', mmm-yy','keeplimits')
grid on;

hold on;

xlabel('time'),ylabel('DO vataefppm));

s = plot(xdate(1:count. DO-1) , DO(1:count. DO-1) ,-g*');
datetick('x',19, keeplimits')

grid on;

hold on;

xlabel('time'),ylabel('DO value (ppm)');
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NaeAA1 Temp 14 axes3

axes(handles.axes3);

if (day_start==day_end && month_start==month_end && year_start==year _end)

s = plot(xdate(1:count_temp-1) , temp(1:count_temp-1) ,'r*');
datetick('x',15, keeplimits')

grid on;

hold on;

xlabel('time'),ylabel('temp value (°C)");

elseif (year_start~=year_end)

else

end

set(handles.average PH,'String', avg PH);
set(handles.average DO, String', avg_DO);

set(handles.average temp,'String', avg_temp);

s = plot(xdate(1:count_temp-1) , temp(1:count_temp-1) ,'-r*');
datetick('x', mmm-yy','keeplimits')

grid on;

hold on;

xlabel('time'),ylabel('temp gatiey °C)");

s = plot(xdate(l:count_temp-1) , temp(1:count_temp-1) ,'-r*');
datetick('x',19, keeplimits')

grid on;

hold on;

xlabel('time'),ylabel('temp value (°C)");

Tugnves Average Values

From Date_start To Date_end
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Wanau Reset

function Reset_Callback(hObject, eventdata, handles)

initialize gui(gcbf, handles, true); l?tlﬂﬂifdﬁﬂ# ® initialize gui

clear_axes(gcbf, handles, true); l%tlﬂﬂ»lf‘ﬁuéﬂ clear_axes

a’:’nﬂaﬁ'%’uﬁuuﬂnﬁ ;;0 initialize_gui U8 clear_axes

Wan¥u initialize_gui

function initialize gui(fig_handle, handles, isreset)

if isfield(handles, 'metricdata’) && ~isreset

return;

end
set Al SudunisilaTiEinsy
handles.metricdata.average PH = 0;
handles.metricdata.average fDO= 0;
handles.metricdata.average temp =0;
handles.metricdata.day end = 1;
set(handles.average PH, 'String', handles.metricdata.average PH);
set(handles.avérage DO, 'String', handles.metriedata.average DO);
set(handles.average | temp, ' String, Handlesimetricdata.average temp);

set(handles.year_start, 'Value',handles.metricdata.day end);
set(handles.month_start, 'Value',handles.metricdata.day end);
set(handles.day _start, 'Value',handles.metricdata.day end);
set(handles.year end, 'Value',handles.metricdata.day end);
set(handles.month_end, 'Value',handles.metricdata.day _end);

set(handles.day end, 'Value',handles.metricdata.day end);
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function clear axes(fig_handle, handles, isreset)
axes(handles.axesl); )
cla;

axes(handles.axes2); Clear n31
cla;

axes(handles.axes3);

cla; i

8) inmsuasIidnn .m Auld exe

v 3
@’ @

5 . L. e aaw
1u§am1in Command Window UAIRUWATNI mee —m auAI0¥0 Ird Tunfinave

a1 gur2 3218 “ mec —m GUIZ »
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421 FIUVBIMATY

nuwwaY 1 nuwaY 2

1958 GSM Module Wireless CPU #a5u

51 4.2 uaasdnilszneu Tass e saatigu
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4.2.2 F3uveIMniy

nueny 3 nuuay 2 Hnuuny 1

Dissolved O, Temperature pH sensor

31 4.4 anilszneulagsaumouesnvejuasy
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1.2.3 newftume s lumsnada
1. PC Acer §U Pentium IV 2.8 GHz 1 1304
- Main Processor: Processor Pentium IV 2.8 GHz
-RAM: DDR2 512 Mb
- Harddisk 80 Gb SATA
- CD-RW 52X32X52X
- NIC Onboard/Sound card Onboard/VAG-Onboard
- Monitor 17 ﬁ"J
-CRT Acer
- Keyboard Hp
- Mouse Dell/USB
2.4 TWsunsai¥lumsaade
1. Tsunsy MATLAB R2009a

2. Tsunsy Nesc

3. TUsunsu Microsoft Visual C++ 6.0 14ag SMSLibX

25 ariandmilumsiads

1. u9¥n GSM Moddle Wireless CPU

2. MDA300CA

3.MicaZ 2 u®3n

4. MIB5
2.6 menhdaFaanadililumsiads

1. Lossless Coaxial Cable 50 Q 2 1&u
2.7 membasFaanaililumsaade

1. USB serial port

2.RS-232
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4.2.8 e Ny lunsaana

1. Dissolved Oxigen Sensor (DO-BTA)

2. pH Sensor (PH-BTA)

3. EA high-frequency soil mota true sensor
- JU ECS
) Decagon Devices

4.2.9 Mg IMAN F UM A

1. SYS2U ANT-OMO09-2.4GHz Outdoor Antenna 9 dBi-omni Type Hot!

4.3 Yunsumainacavlisunsugs SMS

) 1¥euAd Module 917 UABYAMNADS F1LMY Serial Port
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»  @alsunsy MATLAB R20092 3131 udaile e Database_Lversion2 1111554

§ g
Tilsupsuieinudeyanadues 13aw

N3 AmBo o R @ o y: Cipea SUTGROLPY D o Y@=
Shortouts 2] Howto Add 21 Whit's New

Comntand Window M 0 2 X
SE=] IR u-aﬂ%mwmﬂm @ Mo to MATLAB? Watch this Video, see | x
3 Q:u while 1 % anr,inuou.n running _ [RunDetabese Lverson 2] e 3 Round 1 Reading ...
brgl®
281 % for mat_pos = 6:8 L
202 B if mat_date(mat_pos) < 10 |
283 % zero = '0'; |
284 E3 dlmwrice ('Result.dat',zero, ‘-append','dalimiter','\t', 'coffset l
285 % if mat_pos ~= 8 |
286 : dlmwrite (‘Result.dat', mat_data(wat_pos),'-append',’'delimit |
207 % elsze {
2a8 % dlmwrire (‘Result.dat', mat_data(mat_pos), ' -append', 'delimif \
289 % end i
290 * else
Z91 S if mat_pos == 6 }
292 % dlmwrite('Result.dac', mat_data(mat_pos),'-append','delimit i |
293 % elseif ‘mat_pos == 7
294 3 dimvrite('Result.dat', mat data(mat_pos),’'-append’,'delimil i
295 % else imat_pos == 3 1}
236 * dimwrite ('Result.det', mat data(mat_pos),'-append', '‘delimit | 1
297 % end |
298 % end
299 % end !
300 - dimerite('Result.dat', mat_data,'-append’ ‘delimiter','\Vt','newline’,'pc ; IR —
301 - disp(['Saved at ' numZstr(date_time(4)},'.' numiscr {date_time(5))]) } Command Hlslory - U 2 x
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= | 4! s:rﬁf‘v @ fx O v #x (@ Newto MATLAB? Watch this Video, see |X

2 s's M015ginAlTa

243 - [+ = L | FRound 1 Reading ...

1 Zunction Datebase gl |

= clear: |

3~ clc; |

4 .
4 f===s=s========== Dart
% Head = [/YYYY NN TS
% (hd hd_length] = s |
% for R=1:hd length P ) & Using Wi oS nd GSM l {
% write_hd = Hea {
3 if R==1 I
% dlwwrice ('
£ elseif R==hd 1
% d].mwrn.e—(‘ Send To _____._' SMS
5 elseif wod{R,7
= dlmwrite (* & l
% else
% dimwrice(’
% end
% end
% End of Part 1
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1 function Database N E T T T @ enaof Reading # 1

2 - clear; ~ | Saved! at: 15 45

3 - cles Saved at 15.46

a ]| e,

5 % t==s===se=s==sss== part B

6 % Head = ['YYYY MM

7 ¥ [hd hd length] = sj

8 3 for R=1:hd length Pond N nq C: Using &, Network, and GSM !

9 % write_hd = Heag

1o % if R==1

1 3 Almerive (' § |

1z % elseif R==hd_l¢] SendTo  |W6007205T0H SendSMS

13 % dlmwrite('H

14 5 elseif mod(R,7)

18 e dlmvrite ('H Cancel

16 % else

17 % dlmwrite('H

18 ¥ end

19 % end |

20 % End of Part 1

21 - e

22 4mmemmmmsemmmmsess=s Part 2 :: Reading Data £rom /SEndof =mm=smsmssmmmmess=e CommandHistory .0 ¥ x
23~  pek = 12: 3/27/11 10:00 2M -~3 4|
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23~  Fl=1: % Fail counter i %=- 3/27/11 2:33 PH --%
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4.4 manaasuldsunsu GUI
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Code lisunsaiiingvea

1. Tdsunsude sMs

// SendSMSDlg.cpp : implementation file
#include "stdafx.h"

#include "SendSMS.h"

#include "SendSMSDIg.h"
#include "DlgProxy.h"

#include "SMSLibXConstants.h"
#include "SMSLibX.h"

#include <iostream.h>

#include <fstream.h>

#include <iomanip.h>

ffinclude <stdio.h>

#include <time.h>

#ifdef DEBUG

#define new DEBUG_NEW
#undef THIS_FILE

static char THIS_FILE[]=__FILE__;
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#endif
/| CAboutDlg dialog used for App About

class CAboutDlg : public CDialog

public:
CAboutDlg();
// Dialog Data
I/I{{AFX_DATA(CAboutDlg
enum { IDD =IDD_ABOU X 1
/I}}AFX_DATA
// ClassWizard generated virtual function overrides
{{AFX_VIRTUAL(CAboutDig)
S o
protected: )d}') P 65\)
Y1aginalulad
virtual void DoDataExchange(CDataExchange® pDX); // DDX/DDV support
//}}AFX_VIRTUAL
/[ Implementation

protected:

/1{{AFX_MSG(CAboutDlg)

/I}}AFX_MSG




DECLARE_MESSAGE_MAP()
¥

CAboutDlg::CAboutDlg() : CDialog(CAboutDlg::IDD)

//{{AFX_DATA_INIT(CAboutDlg)

//}}AFX_DATA_INIT

void waitTime ( int seconds )

clock_t endwait;

endwait = clock () + seconds * CLOCKS PER SEC;

while (clock() < endwait) {}

void CAboutDlg::DoDataExchange(CDataExchange* pDX)

CDialog::DoDataExchange(pDX);

/I{{AFX_DATA_MAP(CAboutDIg)

/It yAFX_DATA _MAP
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BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
/I{{AFX_MSG_MAP(CAboutDlg)
/I No message handlers
//}}AFX_MSG_MAP
END MESSAGE_MAP()
// CSendSMSDIg dialog
IMPLEMENT DYNAMIC(CSendSMSDlg, CDialog);
CSendSMSDIg::CSendSMSDIg(CWnd* pParent /*=NULL*/)

: CDialog(CSendSMSDIg::IDD, pParent)

I{{AFX_DATAJNIT(CSendSMSDIg)

// NOTE: the ClassWizard will add member initialization here
/1}}AFX_DATARINIT

// Note that LoadIcon does not require a subsequent Destroylcon in Win32
m_hlIcon = AfxGetApp()->LoadIcon(IDR_MAINFRAME);

m_pAutoProxy = NULL;

CSendSMSDIg: :~CSendSMSDlg()
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// If there is an automation proxy for this dialog, set

/l its back pointer to this dialog to NULL, so it knows
/I the dialog has been deleted.

if (m_pAutoProxy != NULL)

m_pAutoProxy->m_pDialog = NULL;

void CSendSMSDIg::DoDataExchange(CDataExchange* pDX)

CDialog::DoDataExchange(pDX);
/I{{AFX_DATA_MAP( MSDIg)
// NOTE: the ClassWizard will‘add DDX and DDV calls here

//}}AFX_DATA MNP

BEGIN_MESSAGE_MAP(CSendSMSDIg, CDialog)
//{{AFX_MSG_MAP(CSendSMSDlg)
ON_WM_SYSCOMMAND()
ON_WM_PAINT()
ON_WM_QUERYDRAGICON()

ON_WM_CLOSE()




ON_BN_CLICKED(IDC BUTTONI1, OnSendSMS)
I} } AFX_MSG_MAP

END_MESSAGE _MAP()

// CSendSMSDIg message handlers

BOOL CSendSMSDIg::OnInitDialog()

CDialog::OnInitDialog();

// Add "About..." menu item o system menu.

// IDM_ABOUTBOX/must Bein the system command range.
ASSERT((IDM_ABOUT 0xFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX <0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);

< Iy
A,
if (pSysMen??SNULL) p 6\)
{ Nenaginalulad®
CString strAboutMenu;

strAboutMenu.LoadString(IDS_ABOUTBOX);

if (IstrAboutMenu.IsEmpty())

pSysMenu->AppendMenu(MF_SEPARATOR);
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pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,

strAboutMenu);

// Set the icon for this dialog. The framework does this automatically
/I when the application's main window is not a dialog
Setlcon(m_hIcon, TRUE); // Set big icon
SetIcon(m_hlcon, FALSE); /! Set small icon

// TODO: Add extra initialization higfe

return TRUE; // return TRUE unless you set the focus to a control

void CSendSMSDIg::OnSysCommand(UINT niD, LPARAM IParam)

if (nID & OXFFF0) == IDM CABOUTBOS

CAboutDlg digAbout;

digAbout.DoModal();

N

else
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CDialog::OnSysCommand(nID, Param);

/Il If you add a minimize button to your dialog, you will need the code below
/l to draw the icon. For MFC applications using the document/view model,
/I this is automatically done for vou by the framework.

void CSendSMSDIg::OnPaint()

{
if (IsIconic())
{
CPaintDC de(this); // device context for painting
¢ o
Sendﬁgsage(WM_ICONERA§EqégﬁND, (WPARAM) dc.GetSafeHdc(),
Nendginaiulat®
0); aginalu

// Center icon in client rectangle

int cxIcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;

GetClientRect(&rect);



int x = (rect.Width() - cxIcon + 1) / 2;
int y = (rect.Height() - cylcon + 1) / 2;
/[ Draw the icon

dc.Drawlcon(x, y, m_hlcon);
else

CbDialog::OnPaini();

// The system calls this to‘obtain the eursot.to display while the user drags
17 Iy
2 % : ?- A
// the minimized win . 65\)
Mdginalulad®
HCURSOR CSendSMSDIg::0nQueryDragIcon()

return (HCURSOR) m_hIcon;

// Automation servers should not exit when a user closes the Ul

/I if a controller still holds on to one of its objects. These
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/I message handlers make sure that if the proxy is still in use,
/" then the Ul is hidden but the dialog remains around if it
/I is dismissed.

void CSendSMSDIg::OnClose()

if (CanExit())

CDialog::OnClose();

void CSendSMSDIg::OnOKJ()

if (CanExit())

CDialog::0n0KJ();

void CSendSMSDlg::OnCancel()

if (CanExit())

CDialog::OnCancel();

BOOL CSendSMSDlg::CanExit()
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/I If the proxy object is still around, then the automation
/I controller is still holding on to this application. Leave
/I the dialog around, but hide its UL

if (m_pAutoProxy !=NULL)

{
ShowWindow(SW_HIDE);
return FALSE;

}

return TRUE;

void CSendSMSDIg::OnSendSMS()

7 %
% )
v) Neps .= A 35
Y1aginalula®
CString oper;
char str{128];
memset(str,0,128);
_SMSModem modem;

if( !'modem.CreateDispatch("SMSLibX.SMSModem") ) {
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AfxMessageBox("Cannot link to SMSLibX.SMSModem object: SMSLibX

library may be not registered!");

return;

long modemType = SMSLibXConstants:: GSMModemTypeConstants::gsmModemDummy;
short comPort = 9;
CString smscNumber ="";

long notifyMode =
SMSLibXConstants:: SMSModemNotificationConstants::smsNotifyNone;

bool unregisteredMode = false;

short timeout = 60;

CWaitCursor wait;
try {
FILE *fp;
int n;
int sizel1=0;
int size2=0;
int yearl,year;

int month1,month;

int day1,day;



int hourl hour;

int minl,min;

double temp1,temp;

double pH1,pH;

double DO1,DO;

oper = "Opening modem communication";

modem.OpenComm(modemType, comPort, smscNumber, notifyMode,

timeout, unregisteredMode);

oper = "Creating SMS message";

CString destNumber;
GetDlgltemText(IDC_DESTNUM, destNumber);

for (n=1; n>0; n++)

fp = fopen("Result.dat?, ' 1t"):
fseek(fp,0,SEEK_END);
sizel = ftell(fp);
fclose(fp);

if (size1>size2) {

ifstream inClientFile("Result.dat",ios::in)

while(inClientFile>>yearl>>month1>>day1>>hourl>>min1>>temp1>>pH1>>DO01)
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year = year<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>