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ABSTRACT

This paper presents the data acquisition system of water level measurements using shor message service
(SMS) gatewny &t frequency of Global System for Mobile communication (GSM) ranging from 900 MHz
o 907.5 MHz. We use the HC-SRO4 ulirasonic transducer with a frequency of 40 kHz and a measuremisn
range ap o 5 m for water level detection. The output of the water level measurement are shown in LCD
monitor, stored in microSD, and transferred to mobile phone by SMS gateway system, The data
trapsmission using SMS gateway s realized using two models, namely the scheduled and reguested
transmission, The analysis of the data tramsmission using SMS gateway shows the time shift due o the
transmission process for about 25 seconds. The modem processing time called the time-shift occurs due o
the processing, transmition, and receiving data into information. To reduce this time-shift, we designed the
commands in the program by creating and transmiiting 1o a single information model. The average time
reduction of ime-shift decreases to about 4.15 seconds for 30 mobile phone number. The overall analysis
of data scquisition system shows good results and efficient.

Keywords: Data dcguisition, Water Level, Real Time, On Line, Sms Gateway

. INTRODUCTION informeation for a lot of phone numbers and also for

coimmercial purposes [4].

There are many studies that apply the internet
and short message service (SMS) gmieway for
onling and the real time daia acquisition system.
The time-shifi in real time and online data
atquisition system is the imporant parameter. [t is
inconvenient if we wse the data acquisition system
in bong time period of messurement and also it is
not suitable in early waming system [1]. Data
scquisition and simulation of flood dispersion using
Bayesian network model have been proposed and
givies a better result with the precision of 0,992 [2]

The sofiware development of SMS pateway
system for general purposes [3 - 5] and for daia
scquisition has been developed [6 — 11]. The
gemeric system of SMS gateway has been also
developed for easily access o a data base system
[3]. The architectural design of the SMS gateway
system has been improved for the dissemination of

The health monitoring system  using SMS
gateway has also been developed [9]. I the value of
patient  bealth parameters being  monitored  has
exceeded a cemain threshold, the system sends an
SMS 1o the server and an sction will be carmied out
by the medicine team. The SMS control system can
be checked im a database fable saved in the
computer server. If the message has been sent, it is
sufficient to operate all instructions through the
computer server. To vernfy that the message has
been sent and received by the client of mobile
phone number, it can also be accessed from the data
base system using on-ling intemet system.

The data acquisition system using Global
System for Mobile (GSM) module for measuring
environmental parameters such as wind speed,
temperatwre, and humidity have been developed
[6]. [10]. They have designed an instrument to
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calculate the number of flies caught in traps; their
instrumsent  has 78.1% of accuracy. The data
obtained is then stored in the data base system of
the host control platform (HCP) and sent by using
SMS 1o the destination telephone number [6]. The
GSM system in data acquisition has been also
widely used in monitornng the state of apparatus
installed in remote areas. for example, the
monitoring of a water pump system based on solar
cells [T].

Monitoring and control of climate parameters
for  example temperature, humidity, and
groundwater, in the greenhouse system can be done
using SMS gateway system [B]. The development
of integrated multi-sensor in the data iransmission
using the wireless system has been developed for
mionitoring the value of air pressure, humidity, and
air temperature applied in Kenya [11]. The data
storage systermn using a microSD and o computer
server is done every 30 minutes, and the monitoring
systemn in real time and online 18 shown using a web
system. The synchronous acquisition method has
been just developed in the DMIS-CDMA schems in
Software Definable Radio Metworks (SDRNs), and
the computer simulation has shown a 95%
reduction  time of synchronous acquisition
comparad o the sliding corre lation methad [12].

The previous studies in the use of SMS gateway
for the data acguisition system as described ghove
[3 - 11], has not analyzed the efficiency associated
with the time-shift required for sending and
receiving SMS. Recently, the simulation by
compressing the data has been improved in the
application of the cognitive radio sensor networks
with @ view to ensure an increased throughput in a
mobile environment [13]. Therefore, this research
describes the analysis of fme-shifi required for
transmitting the information data acquisition using
SMS gateway system. The time-shift as a function
of the recipient’s mobile phone mumber will also be
amalyzed sz well as methods to scoelerate the
delivery of information will be discussed.

L MATERIALS AND METHODS

Figure [ illusirates a schematic of realized
hardware design and the realized circuit is shown in
Figure 2 Firstly, the river water level i acquired
using HC-SRO4 ultrasonic transducer. The output
of HC-SRIM wlirasonic transducer is connected o
PRO and PRI of ATmegald microcontroller port
(marked “a” in Figure 2). The ulirasonic transducer
can measure water level up o 300 em with a
vertical resolution of 3 mm. The transducer still

provides a water level response appropeiately for
the angular angle between the ulirasonic transmitter
and receiver up o 157,

The calibration amd linearization systemn of the
ultrasonic tramsducer response is the segmentation
lincarization model, as we have previously realized

[14].
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Figwre 2: The Realized Circwit of System.
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As shown in Figure 2, the principal signal output
of microcontroller is connected w four signal
outputs; displayed on the 16x2 LCD  screen
(marked by ‘b’); LED indicator {marked by ‘c’;
buzzer {marked by ‘d’); and connected to the server
compuater {marked by “e’). The data are senally
transferred to the computer server using USH serial
communication system, and before we employ the
MAX3232 IC for adapting to TTL voltage level A
Huawei E352 “modem™ (modulator — demodulator)
and MovidaxQ200 type are assembled 10 connect
the computer server o internet and GSM network
al ranged frequency from 900 MHz 10 907.5 MHz

The design of software in computer server is
shown in Figure 3, The operating system of server
computer is the Windows 7 Ultimate 32 bit Service
Pack 1 08 and has three main programs:

fi} the interfacing program for data acquisition
using Visual Basic 6.0.

The program below is part of the program
stored in the microcontroller 1o transmit
water bewvel data to the computer,

[n lir: Beca_seridl
"Jiks ads data e=rizl masuk. baca wh berca seris
Enatle lrac
Enatle Imerrupts
Losg
Beza_zeriat
Disable lrac
Dizable Interripts
Datas = Inkey()
Isput Datas Nezche
‘Baca imput data serial
ke = Mid(datzz 1. 1)
{ii) the datsbase program using MyS0L,

To connect the driver interfacing application
with the database storage media, MYSOQL,
then 1o comect between the two required a
special program that muost exist in the driver
application program.  In order for VB
programming to connect with the MYS0QL
database must be added Sy The library
used is MySQL connector ODBC version
35l

fiiijthe web application wwd SMS  system
program.
This web application is bailt using the PHP
programming language as well as XAMPP
as its local host provider, The testing web

system applications have been done using
Mozilla Firefox applications that have been

installed on the computer. We can also use
other browser applications, such as Inernet
Esplorer, Google Chrome, Safani, eic. This
test s done with two slages, namely testing
web papes used by the user'client and web
pages wsed by the administrator.

The data scquisition program s implemented
using Visual Basic 6.0 compiler, while the PHP,
MySOL., and Apache are used for the database
program. For web design program. we wse Adobe
Direarvweaver €55 program. The SMS pateway
system has been realized by using Gammao 1320
application.

Web netwmk EME pleway
Sy Eiem

Figure 3° Flowchort of Sojftware Dexige in Sevver
Comprter,

Thi Visual Basic {VB) 6.0. s interfacing driver
has  been programmed to  manage data
communication  between the data  acquisition
hardware 10 the server computer. The routine of
software implemented inclede the real time data of
water level obtained by 40 kHz ulirasonic
transducer type HC-SRO4. The transducer of river
water level has been clearly characterized and has
(.01 m resolution for 0 to 5 m measurement range
[15].

1. RESULTS AND DISCUSSION
31 Imterfacing and Data Base System

The USB port of computer server 18 used to
receive a serigl datn controlled in 9600 of the

transfer speed, while the ransferred data has #-bits
data and completed by | bit of siop. To realize this
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serial communication, the MSComm in VB is
initially in enable position. In order to connect the
MyS0OL database 1o the computer server, the library
of VB must be added by using the MySQL ODBC
conector version 351 The time delay for data
retrieving  and storing can  be amanged in
sccordance with  the purposes of the data

;

]

3
‘;"IH'I'IllH'IIIHl’III“IH!I'Illi

(AL EE R ERA SRR R R RS R RS
£ CEF

AL ELRARARAR RN AR RN

L&Y
L
[EXTEEY
L E B

Figure 4: The Tﬂ?ﬁ'r

Figure 4 presents the water bevel value, marked
by *{b)” taken from MySOL datsbase in computer
server. The obtained principal data ame the water
level value acquired in real time. Using table in Fig.
3. the timing of receiving data, marked by *{a)” and
the timing for data storage, marked by “(c)”, show
the same value indicating that the data processing
in the computer server is working in high speed less
than | secomd. The storage data in the computer
server will be actually the real data value shown in
the web systemn and acquired for SMS gateway
system. The storing system of water level value on
micre 51} is actually done every scoomnd and stored
in the *_ixi extension form, as shown in Figure 5.

N | DATE TIME | LEVEL jesn) |
Ol4E | 20LLINEE | 1554 536
Ol40 | 20LLINER | 155450 il
OIS | 20LDANLE | 155410 EL
nsl 155431 | 511
0z | 155430 511
HLsy | 3 155433 511
oIS | 2 155434 512
nLEs 155438 | L |
T L% | 155430 | 512
s 5544 | 51z
nise I55442 | 511
s I55443 51z
(] | I5S& | 512
nlsl | D5S&45 | k1L
Dl 155440 57
niad | I5:5&4T | k1l

Figure 5- e Stored Data of Wader Lovel Valoe o the
MicraSD.

3.1 Analyels of Water Level Responses in Real
Time amd Om Line System

We have performed the ultrasonic transducer
characterization by using the calibrated water level
measurement. We have compared the water bevel
displayed on LCDr with the real water lewel, as
shown on Figure 6.

g 100
§ =7
; 60
L
g m -
oo
1] il 40 &0 8D 100
Roal water level value [em)

Figure 6 Colibration Graph of Ultrevomic Transducer.

Thet linear equation of realized wransducer s given
by this equation:

¥ = 09936 + 0517 i
We have stored the equation 1 in the
microconiroller, in order to obdain the linear
response of ulirasonic transducer.

Figure 7- Rewl ﬁ:rh:- n.u'ldl U.rr Girapdy of River Wirier
Leved Désplaved an the Cliemt Compnter.

Figure T is a real time graph of river water level
monitoring shown in the client computer. On the
monitoring page shows a graph of the apparcat
changes of river water level, which is the latest 40
data detected by the tranmsducer. On the graph
displays the status of the water level of the river, it
is seen that the water level of the river is 535 cm
with a secure status. The PHP program used io
display the graph is as follows:

<prep align="center” cls="style]"><img
src="gambar ghp”/*</p*
«Tphp
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Ebp <omt fec=timei  sm=2ra The realized coding is uwsed to refresh the
href="titp//locabest/akin/that program  proses.php every 300 seconds or 5
rekam.php =" Blata - "olataba @ minutes, that meeans the dats transmission via SMS
T gateway o the mobile phone number is done every
<iphp 5 minutes. The delay of data transmission will be
Phate=§ GET[): easily controlled by changing the valwe of refresh
Shazl = "SELECT * FROM senesra WHERE ol e
="Jiata’ erder by jam desc”;

Jbguery = mysgl_query{Shasil) or b
tiz{ De=ry gegalk P
£

34, Anaysis of SMS Gateway System 15 4 ] —

e wi ® Lnf Dotw
= & 2ad Oata

For the data transmission system using SMS
galewny, we have created 4 program on a server
compater that serves for sending SMS to recipient's
mobile phone oumber and recording the time of
delivered data to inform that the data has been
received. In this section, it will be analyzed two
tvpes of SMS gateway, firstly the scheduled 5MS
miethod and secondly, the requested SMS method.

In the admin meni, there are several additional
pages, such as pages for manually recipient form of
recipient data information via SMS, recipient list
mble information wia SMS5, pages containing
incoming messages, outpoing messages amd sent
miessages. The program wsed to create this form is
s follows:

dform i = “lorml” neme = “forml”
method = "post”
Action = "inpet_penerimaghp’>

The above program is a declaration of form
tvpes, form names and methods used and action
when the form is executed. When the save button
on the form is clicked. then the program will call
the program inpui_penerimsa. php,

3L Seheduled SMS methaod

The 5MS using the scheduled method is
realized by sending the water bevel valwe st a
specific time, such as every 5 minuies, every |
hour, or each at 22:00:00 every day. The realized
program has been given by using PHP program.
Here's a principal routine of realized program to run
the scheduled 5MS method:

<t

<hezd

<= rafresh ecript every & minstes -
<meta hitp-equ="refresh” content="300
eri=«7php §_SERVER[THP SELF] ™"
«/bead < kimp

L L e e

[ Wamketams
0
b & W B/ W m ®

Clisi Mumber

Figrre & Delivery Time of Scheduled SHS

The second principle program is then o check
the speed of the system to send information to the
recipient. This checking process is also destmed w0
defing the correctness of dats between what has
been sent t the recipient with the stored data in the
database. To this purpose, we test the time needed
1o send an SMS using Huawei E352 modem, by
sending an SMS to 30 mobile phones aumber of the
recipienl. The delivery time is shown in Figure 5.

Figure B shows the delivered time of SMS
gateway system 1o all 30 mobile phone client
number. In the Figure # {marked by ‘a’), we know
that the delivered time needed for the first phone
number is too long, that is 25 s for the first data and
28 8 for the second data. This time is actually
needed by the program for running the routine
process and auto refresh routine, after finishing this
step the system needs just sbowt 3s for every phone
number. We find also there is too long time-shift
due to an emor meodem process, for example
marked by ‘b, the time-shift is 14 5, also madked
by “¢” and ‘d" respectively 13 s and |1 5. As we
understand that we need sctually just 3 s for each

mobile phone client number.
[Fe] Chemt Fham Thats & Tims T mmirm ol Wemapt
...
12 }~&2 B12-7554-88T2 ) - ] T wem bl of B Wiy
407 I___ uag river om L3120 ad

T

o

~E2 BIT-TAM-EATY (HR-TE-T1

AT

mam ol @ Be Wiy
Sobmspang rivr om ML-10-11 m)
148135 - 310 am

Fignare 9 Sent-item in the Dota Fave System.

We have calculated the iotal timse needed for the
first data is about 121 seconds, stanting &t 14:35:08
and finishing at 14:37:19. Ar this time of testing.
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we perform broadeast information delivery o the
30 client mobile phone number in twice repeating.
50 the average time of delivered time o the 30
recipieni’s number for first daia is 401 5. The
second data have been transmitted at 14:40:08, and
finished at 14:42:32, hence the delivery time for the
second data is 128 s, and the average delivered time
imd 265

Thi water vl of

Figure [0 The Photo of Recerved SME in the Client
Phone Number Received from the Server.

Figure 9 shows the ‘semtilem” table, while
Figure 10 is an example of receiving SMS in phone
number recipient. By regarding the time of SMS
semling in Figure 10 (right red circle), that is at
14:36:55, then we look the time of receiving 5MS
inn Figure 10 {left red circle) is 14:37:16, we know,
that the time peeded for transmiting the
information is 21 seconds.

As outlined shove, for sending data 1o the 30
muobile phone numbers takes more than 2 minotes,
although the water level recorded per second. The
water level value displayed on the SMS messages is
actually  retrieved from  MyS50QL  database.
Therefore, it is possible there is different value
between water level that has been recorded in the
data base system and sent to the mobile phone
number, because the data collection program on the
database wses the data in the first 5 minutes that
ware tnken by auto refresh process.

332 Requested SMS method

The second method of acquisition system by
SMS gateway is given by requested SMS method.
We can send a special texi code SMS o server
muobile phone number.

The text code format used 1o obain the water
level value is “HIGH # and sent to the mobile
phone center number. IT the water level value has
beon found in accordance with the code of
requested SMES, the computer server will send a
message that contain water level value o mtended
mobile phone number. To analysis the results of
SMS gateway system by request, we can check the
“sentitem” in compuier server.

Table I Time-shifl of Recoaivieg SMS by Seguest Slethod

Thime for Received Time for Thime-
incoming Messages responding  Content of messages  shift (s)
SMS SMS
2012-11-21 HIGHSSKP  2012-11-21 The water level of the 21
23:51:21 23:51:42 Way Sekampung river
on 20012-11-21 at
22:51:21 is: 539 em
2012-11-21 HIGHSSKF 2012-11-21 The water level of the 104
22:5150 7:53:32 Way Sekampung river
on 2012-11-21 at
23:51:50 is: 537 e
2012-11-21 HIGH&SKFP  2002-11-21 The water level of the o
22:51:59 125219 Way Sekampung river
on 2012-11-21 at
22:51:59 is: 536 om
20012-11-21 HIGHSSKF  2012-11-21 The water level of the B4
22:52:03 212:53:27 Way Sckampung river
on 2012-11-21 at
23:52:03 is: 536 cm
2012-11-21 HIGH&ESKF 2012-11-21 The water level of the T4
225208 235322 Way Sekampung river
on 2002-11-21 a
22:52-08 is: 537 cm
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The time required for server computer replay
sutomatically the SMS request is shown in Table [
The data is obtained from the inbox wmble and sent
item table in the server computer. In Table |, we
can analyze the time when the messape was
received by the system and when the message is
sent by the system o the mobile phone number that
is requesting datz. We note for example, the second
SMSE has been recerved at 22:52:50, and the system
responds 1o the mobile phone number at 22:53:32.
We understand that the total tGme needed for
refreshing process is 104 s with the value of water
level is 337 cm. We know that it"s actually possible
at 22:53:32, the water level value is not 337 cm In
the table 2, we can also see the time needed to
respond to the entering messages o the systenm,
thie fastest time was about 20 s and the longest time
is of 104 5.

The time required for the server computer reply
sutomatically SMS request is shown in Table 1.
The data is obtained from the inbox table and sent
item table in the server computer. In Table 1, we
can analyze the time when the messape was
received by the system and when the message is
sent by the systerm to the mobile phone number that
is reguesting data. We note for example, the second
SMS has been received ar 22:52:50, and the system
responds o the mobile phone numvber at 22:53:32.
We understand that the total fGme needed for
refreshing process is 104 s with the value of water
level is 337 cm. We know that it’s actually possible
at 22253232 the water Jevel value is not 337 e In
the whle 2, we can alko see the time needed o
respond to the entering messages into the system,
the fastest time was about 20 5 and the longest time
isof 104 5,

The fime needed for responding the incoming
SMS mwssages depends firstly on the number of
miessages that accumulate in the computer server
outhox, and secondly, on the duration of a modem
o the process executing. At this siage, we ame
semding an 5MS to 10 mobile phone numbers that
requests water level information.

4. CONCLUSION

Drata acqueisition system using SMS gateway can
be realized by scheduled SMS  system  and
requested SMS  systern. We have successfully
managed 1o reduce the time-shift between sending
amd receiving SMS by simplifying the program in
computer server, The scheduled SMS requires a
longer time to send a message to 30 mobile plone
number of about 2 mimstes. For requested SMS, the
response speed of the system for replving depends

on the mumber of SMS requests are processed
within the system. If the SM5 requests more than
15 phone number, the system will require abouat
415 s for such SMS. The decreasing of time
required for data acquisition and data fransmission
is the result of the program design of our SMS
gatewsy system.
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