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16 Channel Strain Gauge Measuring Ubiquitous System Development
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(Soon-Suck Jarng, Kyung-Suk Kim, Yong-ill Won, and Dae-Gon Kim)

Abstract : A strain gauge weight measuring instrumentation system was designed with RF sensor network facilities. In the sensor
module system, data conversion and a series of signal processing were totally equipped. 16 strain gauges are incoming sensors and
each output of the strain gauge was amplified and filtered for proper analog signal processing. Several measuring instrumentation OP
amps and general purposed OP amps were used. 12 bits A/D converters converted analog signals to digital bits and a PIC
microprocessor controlled the 16 channels of strain gauges. RF RS232 modules were used for wireless communication between the
PIC microprocessor and an Ethernet host for a remote sensor monitoring system development.

Keywords : strain gauge, instrumentation amplifier, oppAmp, sample and holder, analog to digital converter, micro sontroller, RS-232, RF
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Fig. 1. Sensor-Embedded-Bluetooth module-Ethernet total system
outline.
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Fig. 2. (a) Strain gauge sensor signal amplification, filtering, A/D
conversion circuit (b) 16 channel total control circuit.
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Fig. 3. (a) Strain gauge sensor signal amplification, filtering, A/D
conversion circuit PCB (b) 16 channel total control circuit
PCB.

CONSTDEVICE =RS

SET RS232 38400
DIM KHAS BYTE 'High bit of
DIM KH_BUFAS BYTE 'High bit of I for save
DIM KLAS BYTE 'Low bit of 1
DIM KK AS BYTE
KH=0
KL=0
KH_BUF=0
KK=0
ON RECYV GOSUB 100
10 OouT 29,0
GOTO 10
100 GETKK
IFKK =97 THEN 'About a value for select
KH=0
KL=0
KH BUF=0
0ouT 29,0
ouT 12,1
OuUT 13,1
OUT 31,1
OouT 30,0
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DELAY 1
ouT29,1
DELAY 1
KL=BYTEIN(2)
KH=BYTEIN(3)
OUT 29,0
DELAY1
39 M E Y
KH_BUF=KH AND &B00001111
PUTKL
END IF
IF KK =90 THEN
'About Z value of High bit
PUT KH_BUF
ENDIF
RETURN

ADRE Y] A8 PIC Ple|a2HEER ] 479 &3 A
S 2RE 4+16 YIHE 3 YHES ¥ g
718 AHsH == Aotk a8z, ¥ she] 28 IS T

a¥ 4. (@) 1A AN A3 FZ7], 8, AD 987 )
PICI6F877 vlo| AR EEHE WA PBMRS 2F,
t] =, bluetooth 521 EE.

Fig. 4. (a) 1 channel sensor signal amplifier, filtering, A/D converter
(b) PBM-R5 module with PIC16F877 microcontroller,
decoder, bluetooth transceiver module.
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Fig. 6. Total strain gauge measurement system photograph.
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using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

using System.Data.Odbc;

using System.Net;
using System.Net.Sockets;
using System. Text;

namespace WindowsA pplication6

{

Ml <summary>

/i Form1o] oj@ QoF AUk
/i </summary>

public class Form]1 : System.Windows.Forms.Form

{
static void Main()

{
Application.Run(new Form1());

3

private void button1_Click(object sender, System.EventArgs ¢)

{
listView1.Items.Clear();

string source = "DRIVER={MySQL ODBC 3.51 Driver};" +
"SERVER=220.67.220.150;" +

"DATABASE=test;" +
"UID=root;" +
"PASSWORD=;" +
"OPTION=3";

il dleleHle] 2 32
OdbcConnection MyConnection =new OdbcConnection(source);
MyConnection.Open();

OdbcDataAdapter adapter = new OdbcDataAdapter();
DataSet ds = new DataSet();

string sql = "SELECT * FROM embedded";
adapter.SelectCommand = new OdbcCommand
(sql, MyConnection );

adapter.Fill( ds );

DataTable dt = ds. Tables[0];

foreach (DataRow row in dt.Rows)

{
ListViewlItem item = new ListViewItem( row[0]. ToString() );

item.Subltems.Add( row[1]. ToString() );

listView1.Items.Add( item );
}

MyConnection.Close();
}

private void button3_Click(object sender, System.EventArgs ¢)

{
byte [| data = new byte[1024]; /// &4} & 7AW A4

IPEndPoint ipep = new IPEndPoint(IPAddress.Parse(''220.67.
220.143"), 1001); /// 220.67.220.143% PICBASIC A¥Z 1P
F29.

Socket server = new Socket(AddressFamily.InterNetwork,
SocketType.Dgram, ProtocolType.Udp); / UDP 2] 9] wAl

try

{
if(textBox1.Text=""1")

{
data = Encoding Default.GetBytes("a"); // “a” EAFE PICBASIC
oF A

server.SendTo(data, data.Length, SocketFlags.None, ipep);

IPEndPoint sender1 = new IPEndPoint(IPAddress.Any, 0);
EndPoint remote = (EndPoint)(sender1);

data =new byte[1024];

int recv_size = server.ReceiveFrom(data, ref remote); //PICBASIC
oA Low Byte 8 bits AEE
int rst=data[0];

data= Encoding.Default.GetBytes("Z"); /// “Z B-A &
PICBASICS.E A%

server.SendTo(data, data.Length, SocketFlags.None, ipep);
/IPICBASICY| A} High Byte 4 bits 45 HH

recv_size = server.ReceiveFrom(data, ref remote);
rst =rst + data[0] * 256;

label2. Text=""";
label2.Text=Convert.ToString(rst);

}
else

/Nabel2. Text=Convert.ToString(rst_sum[1]);

}
else

{
label2. Text=""Selection of Invalid Port";

textBox1.Text="""";
}

server.Close();

}

catch

{

server.Close();
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}

finally

{
server.Close();
}

}

private void button2_Click(object sender, System.EventArgs e)
{

string source = "DRIVER={MySQL ODBC 3.51 Driver};" +
"SERVER=220.67.220.150;" +

"DATABASE=test;" +

"UID=root;" +

"PASSWORD=;" +

"OPTION=3";

OdbcConnection MyConnection=new OQdbcConnection (source);
MyConnection.Open();

OdbcDataAdapter adapter = new OdbeDataAdapter();
DataSet ds = new DataSet();

/istring sql = "SELECT * FROM embedded'’;

string sqll = "insert into embedded(name, input) values
(""+extBox1. Text+" ¥ 'G"+",'""+label2. Text+"')";
adapter.SelectCommand = new OdbecCommand

(sql1, MyConnection );

adapterFill( ds );

MyConnection.Close();
}

private void buttond_Click(object sender, System.EventArgs e)
{

label5. Text="""";
label6. Text="";
label7.Text=""";
label8.Text=""";
label9. Text="""";
label10.Text=""";
labelll.Text=""";
label12.Text=""";
labell13.Text=""";
labell4. Text="""";
label15.Text=""";
label16. Text="""";
labell 7.Text=""";
labell8.Text="""";

label19.Text=""";
label20.Text=""";
}

private void Form1_Load(object sender, System.EventArgs e)
{

}
}
}
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